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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA'’s in this report seriss {(H-170-83) are based on data coi-
lected from the 1983 Annual Housing Survey {AHS} which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA's selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA's selected for interview during
1283 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, iL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA's; andin 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, H{; Houston,
TX: and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA} in the 1983
group of SMSA’s ware represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of tharespec-
tive SMSA. The eight remaining SMSA's {(Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, Hi; Louisville, KY-IN; Miami,
FL; Portland, OR-WA: and Sacramento, CA} in the 1983 group
were reprasented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the centra! city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

in the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA's, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes
of 4,250 in the other 11 SMSA’s. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 4,013 housing units were eligible for interview.
Of these sample housing units, 165 interviews were not obtained
because, for occupied sample units, the cccupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,013 housing units eligible for interview, 271 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc. .

Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections,
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1. Ali sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selectad as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1978, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units aligible to be interviewed) or type B noninterviews fi.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.) -

Selection of the original AHS-SMSA sample— The sample for the
SMSA's which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
-universe) and housing units constructed in parmit-issuing areas
since the 1970 census {the new construction universe}. In ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurisdiction of permit-issuing offices (the nonpermit universe).
In 1970, the following five-SMSA’s were 100-percent permit-
issuing: Hartford, CT; HI; Miami, FL; New York, NY;
and Sacramento, CA. The Témaining eight SMSA’s contain a
sample from the nonpermit universe.

- Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA’s, the overall sampling rate differed for the centraf city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA's had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately batween the central city and the balance of the SMSA
according to the distribution of the total housing units in sach
sector, '

The major portion of the sample in-each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1870 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit recaords. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head {(non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing

. units. The occupled housing unit records were further stratified

8o that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure

Household
income

Renter—
Family size

Owner—
Family size

12345+ 12345+

Under 83,000 ......
$3,000 to $5,999 ...
$6,000 t0 99,999 ...
$10,000 to $14,999 .
$15,000 and aver . ..

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe ware assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records*were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
spacial place records, the records were stratified by census tract.
and census enumeration district (ED} within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced ‘one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new:construction building permits issued since 1970
{i.e., the new construction universs). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sampie selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent} housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA's which wera not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-igssuing
offices (i.e., the nonpermit universa). The first step in the sam-
pling operation for the nonpermit universe was the selection
{using the overall sampling rate) of a sample of Census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in +
1970 census ED

4

The sample ED‘s were then divided into segmeants; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expeacted size of
foi,ir were further subdivided to produce an expected four sam-
ple housing units. '

The next stap was the selection of one of these segmeants
within each sample ED. All housing units in existence at the time
of ‘intérview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 caensus as
well as housing units built since the 1970 census are included.

Sampile selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universas. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.
2. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.
3. Housing units missed in the 1970 census.
4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.
- 5, Houses that have been moved onto their present site since
the 1970 census.
6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 19786,
tha Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA'’s which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiancy 1 —A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, Hl and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size threa or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HI; Houston, TX; and
Seattle-Everett, WA, SMSA's.

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction {(SOC}, a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rats of
regular AHS units.

Coverage improvemaent for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was sslected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMSA's. Based on a cost benefit analysis,
this procedure was updated as part of the 1379 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by ons of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or wers on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhera,

4. Houses that had been moved onto their present site since
the 1970 census.

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's and
a rate of 1in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed untit eight structures
(excluding the sample unit structure} were found that had been
gligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures ware interviewed.
In cases where the interviewer workload would have been too
great, a reprasentative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA’s were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to be in-
terviewed due to time limitations. The sampling was complated
as part of the 1979 AHS.

The second procedure was designed to represent missed units
from structures represented in the AHS. These missed units
waere:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure salected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1979 survey.
Sampling procedures ware identical to those used in salecting
the 1970-1979 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1979, to
identify any housing units missed in the 1979 survey or any
housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction univer'se. and the non-
permit universe. From the new construction universe, whole
clusters were dropped. From the nonpermit universe. whole
segments were dropped. Reduction from the permit- lssuing
universe pertained to individual housing units.

The 1983 samptle reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA's. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1978}, panels 1 to 3 were dropped in the Baitimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN: Portland,
OR-WA; and Sacramanto, CA, SMSA’s. In order to achieve the
desired sample sizes, additional reduction was done across aII
units in the remaining panels in all SMSA’s.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1,

ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventery at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1979 {i.e.,
1979-1983 lost units). Each type of astimate employed separate,
although similar, estimation procedures.

1983 housing Inventory— The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolutu, HI; Houston, TX; New York, NY; Portland, OR-WA:;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA’s; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA's,

-Prior to the implementation of the ratio estimation procedures,
the basic weight (i.e., the inverse of the probability of selection}
for each interviewed sample housing unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous




App-42

APPENDIX 8—Continued

survey and by occupancy status and tenure for all other hous-
ing units. The nonintarview adjustment factor was equal to the
following ratio:

Weighted count of interviewed
housing unitg +

Waeighted count of noninterviewed
housing units

Woeighted count of interviewed housing units

The following describes the noninterview adjustment calls for
all units excluding those built in permit-issuing areas since the
last survey.

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe as previously described). In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas built prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe..

The following ratio estimation procedure was employed for
all sample houéing units from the permit-issuing universe. This
factor was computed separately for all sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each cell was
equal to the following:

1970 caensus count of housing units from the permit-issuing universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the permit-issuing
universe in tha corresponding cell

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
parmit-issuing offices. The denominators of the ratios were
obtained from waighted estimates of all the AHS sample hous-
ing units within the corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratic estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selsction of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys wera deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among &ll strata,
some variation in the actual probability of selection hetween
strata were introduced during the AHS sample selection process.

The next ratic estimation procedure was applied in the
Baltimore, MD; Denver, CO; Louisviile, KY-IN; Miami, FL; and
Sacramento, CA, SMSA’s.

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit-issuing areas to an independently derived estimate of this
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSAL.
This ratio estimation factor equealed the following:

Independent estimate of the proportion of new construction housing

units from permit-issuing areas built since the last survay in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housing
units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in alt SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven-
tory in each sector (central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratic estimation factor equaled the
following:

Independent estimate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
cofresponding sactor of tha SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA sample housing units using the
existing weight. : )

independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory betwesn the 1980 census and the 1983 survey. Thesa
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample astimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
astimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA’s and the estimate which showed the most likely
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level of net growth since the 1980 census in both the central
city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates wera used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA’s.

" The Chicago, IL and Portland, OR-WA, SMSA’s used & com-
bination of the independent estimate and sample sstimate. The
independent aestimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates. - g

For the Honolulu, HI and Houston, TX, SMSA’g, tha inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the

1980 censuses, and the independent estimate from 1983.

1979-1983 lost housing units—The 1979-1983 lost housing
units {housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, HI and Portland, CR-WA, SMSA’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA’s as was
described in the Current Housing Report, Seriss H-170, Housing
Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight
associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units.

1979 estimation procedure— This report presents data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattie-Everatt, WA,
SMSA’'s; and a two-stage ratio estimation process for the
Honolulu, HI and Portland, OR-WA, SMSA’s. A detsiled descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979,

Ratlo estimatlon procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1870
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
- ing Characteristics for States, Cities, and Countias, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys-—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errars associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
astimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling arrors caen be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, processing, coverage;
and estimation for missing data. Nonsampling errors afe not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the ‘total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. Howaever, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-

“tion and Housing and the 1979 AHS-SMSA sampla.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—'‘coverage’’ and ‘‘content’’ errors. The ‘‘coverage’’
errors determined how completely housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The ““content’’ errors measured the ac-
curacy of the data coliected for enumerated housing units. These
arrors were measured by reinterviews, record checks, and other
survays.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reintarviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Cansus Bureau memoranda, ‘‘Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1976’ and ‘‘Reinter-
view Results for the Annual Housing Survey—SMSA Sample:
1976.""

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional {(non-maobile haome or trailer)
new construction. Due to tims constraints, only those building
permits issued more than 5 months befors the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rala-
tively short time span involved, it Is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which cese, they would ‘not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencles. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix) was not vary effective in finding nonresidential con-
versions. Such conversions ware primarily in business districts,
whereas the listing procedure started from a residentiel unit.

Deficiencies also exist in ED’s where area sampling methods
are used.-It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estlmated that the 1976 AHS sample missed as much
as 2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were racanvassed for the 1979 and 1983 surveys,
the number of missed housing units may be considerably less
for 1983, ' ’

The final ratio estimation procedure corrects for these defi-
ciancies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rqﬁnding errors —For arrors associated with processing, round-
ing of estimates introduces another source of error in the data,
the saverity of which depends on the statistics baing measured.
The effect of rounding is significant relative to the sampling
arror only for small percentages or small medians, when these
figures are derivad from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given mey be distorted,
and this should be taken into account when considering the
results of the survey.

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is ona of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is a measure of the precision with which an estimate from a
sample approximates the average resuft of all possible samples.

One common maasure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errorg, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling
errors not measured by the standard error, The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samplas were selected, sach of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each
sample, then:

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples.

2. Approximately 90 percent of the intervals from 1.6 standard
errors below the estimate to 1.8 standard errors above the
estimate would include the average resuft of all possible
samples.

3. Approximately 95 percent of the intarvals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples. '

The average result of all possible samples either is or is not
contained in any particular computed interval. Howevar, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow (page App-47]
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, e number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housing inventory can be found in
the AHS Series H-170 reports for 1979,

Tables |, Il, and il {pages App-47 and App-48) present the
standard errors applicable to estimates s of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 25,720 for the total SMSA, 13,740
for the central city of the SMSA, and 21,740 for the balance
of the SMSA.

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

Table lV (page App—48) presents the standard errors of
estimated percentages for the 1983 housing inventory as well
as estimated percentages of the 1979-1983 lost housing units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
paercentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
arrors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, tablas ||
through 1V underestimate the standard error of the ratio when
there is little or no correlation between x and y. For this type
of ratio, a better approximation of the standard error may be
obtained by letting the standard error of the ratio be approxl-

ma/taly equal to:
o\ 2 o \?
o)) ()
Y X Y

~
where: x = the numerator of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator

ay = the standard error of the denominator

M/h.rsrration of the use of the standard error tables— Table A-1
of part A of this report shows that in 1983 there were 472,100
owner-occupied housing units in this SMSA. Interpolation
using table | of this sppendix shows that the standard error of

an estimate of this size is approximately 7,140, The following

interpolation procedure was used.
The information presented in the following table was extracted
from table |. The entry for “x’’ is the one sought. Q -
/

Size of estimate Standard error
450,000 ....... e 7,200
472100 ............... x
499600 . .............. 7,070
The entry of *'x’* is determined as follows by vertically inter-

polating between 7,200 and 7,070.

472,100—450,000 = 22,100
499,500—-450,000 = 49,500

22,100
49,500

7,200 + {7.070—7.,200) = 7,140

Consequently, the 68-percent confidence interval, as shown by
these data, is from 464,960 to 479,240 housing units.
Therefore, a conclusion that the average astimate, derived from
all possible samples, of 1983 owner-occupiad housing units lies
within a range computed in this way would be correct for roughty
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 460,680 to 483,520 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 457,820 to 486,380 housing units with 95
percent confidence.

Table A-1 of part A also shows that of the 472,100 owner:
occupiad housing units, 90,900, or 19.3 percent, had two
bedrooms. Interpolation using table IV of this appendix ii.e., inter-
polation on both the base and parcent) shows that the standard
error of the 19.3 percent is approximately 0. 9 percantags polnts
The following interpclation procedure was used.

The information presented in the following table was extracted
from table iV, with factor applied (see table V. footnotes) The
entry for ''p’’ is the one sought.

Estimated perceritage
Base of percentage
10 or 80 19.3 250r 75
400,000 . ......... 0.8 a8 11
472,100 .......... p
500,000 .......... 0.7 b 1.0

1. The entry for cell “‘a’* is determined by horizontal interpola-
tion between 0.8 and 1.1.

19.3—-10.0= 9.3
25.0—-10.0 = 15.0

9.3
+ — (1.1-0.8)=1.0
0.8 15-0( )

2. The entry for cell ‘b’ is determined by horizontal interpola-
tion between 0.7 and 1.0. '

19.3-10.0=9.3
26.0-10.0 = 15.0

93
7+ — {1.0-0.7
0. 150t r=

3. The entry for ’p'’ is then determined by vertical interpola-
tion between 1.0 and 0.9.

472,100—-400,000 = 72,100
500,000—400,000 = 100,000

104 1219 o 100= 09

100,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 18.4 to 20.2 percent; the 90-percent con-
fidence interval is from 17.9 to 20.7 percent; and the 95—percem
confidence interval is from 17.5 to- 21 1 percent. ’

Differences— The standard errors shown are not directly appli-
cable to differences between two sample estimates. The
standard error of a difference between estimates is approxi-
mately equal to the square root of the sum of the squares of
the standard error of each estimate considered separately. This
formula is quite accurate for the difference between estimates
of the same characteristics in two different SMSA’s or the dif-
ference between separate and uncorrelated characteristics in the

LV
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same SMSA. If there is a high positive correlation between the
two characteristics, the formula will overestimate the true
standard error: but if there is a high negative correlation, the for-
mula will underestimate the true standard error. Due to the
overlap of the 1979 and 1983 AHS-SMSA samples a positive
correlation should be expected when making comparisons
between 1979 and 1983 characteristics.

Hustration of the computation of the standard errar of a
difference— Table A-1 of part A of this report shows that In 1983
there ware 279, 100 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the appar'ont difference, aa shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 188,200. Table | shows the standard error of
90,900 is approximately 4,510 and the standard error of
279,100 is approximately 6,820. Therefora, the standard error
of the estimated difference of 188,200 is about 8,180.

-

8,180 = + {4,510) + (6,820)*
Consequently, the 68-percent confidence interval for the
188,200 difference is from 180,020 to 196,380 housing units.
Therefore, a conclusion that the average estimate derived from
all possible samples, of this difference, lies within a range com-
puted in this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 80-percent confidence interval
is from 175,110 to 201,290 housing units, and the 95-percent
confidence intarval is from 171,840 to 204,560 housing units.
Thus, we can conclude with 95 percent confidence that the
number of 1983 ownar-occupied housing units with three
bedrooms is greater than the number of owner-occupied units
with two bedrooms since the 95-percent confidence interval
does not include zero or negative values.

Madians —For medians presented in certain tables, the sam-
pling error depends on the size of the basa and on the distribu-
tion upon which the median is based. An approximate method
for measuring the reliability of the estimated median is 10 deter-
mine an interval about the estimated median so that there is a

stated degree of confidence that the average median from all

possible samples fies within the interval, The following procedure
may be used to estimate confidence limits of a median based
on sample data:

1. From table IV, determine the standard error of a 50-percent
characteristic on the base of the median.

2. Add to and subtract frorn 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the canfidence
interval, it is necessary to know into which interval of the

XY

+)

;"‘ dlstrlbutlon the lower percentage limit falls. Similarly, to find

r

__the upper endpoint of the confidence interval, it is necessary
““to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
'vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

Hiustration of the computation of the 35-percent confidence in-

terval of 8 median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.7. The base of the distribution from which this median was
determined is 472,100 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 472,100 is approximately 1.1 per-
centage points.

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50-percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.8 and 52.2.

3. From the distribution for “’persons’ in table A-1 of part A,
the interval for owner-occupied housing units with three per-
sons (for purposes of calculating the median, the category
of three persons is considered to be from 2.5to 3.5 persons}
contains the 47.8 percent derived in stap 2. About 216,900
housing units or 45.9 percent fall below this interval, and
98,800 housing units or 20.9 percent fall within this inter-
.val. By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

(47.8—45.9)

2.6 + (3.5—2.5)
20.9

= 2.6

Similasly, the interval for owner-occupied housing units with
three persons contains the 52.2 parcent derived in step 2.
About 216,900 housing units or 45.9 percent fall below this
interval, and 98,800 housing units or 20.9 percent fall within
this Interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

25+, 6—25)(2n 2 PN _pg 5

!‘*'- ,i;' i209|;'.;‘_.‘;1,,f .

H z SEEREIET N TR T

Thus, the 95-percent confldance intervat ranges from 2.6 to
- 2.8 persons. _ ; ; : ;
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TABLE |. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Owner Housing Units for the Baltimore, MD, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA '

{68 chances out of 100}

Standard error®

Standard error’

Size of i - Size of .
estimate In Not in estimate in Not in
SMSA central central SMSA central central
city city city city
¢ 1 250 280 250 75,000............. 4,180 3,840 4,030
100.. ... i 250 260 250 | 100000............ 4,710 4,190 4,530
200, ... ... ..., 250 280 260 | 146,700............ 5,520 4,460 5,170
800 . ... .. ... ....... 360 360 360 | 150000............ 5,670 - 5,200
700. ... . e 420 430 420 | 176,000............ 5,910 - 5,430
1,000 .............. 500 510 5001 200,000............ 6,190 - 5,680
25800 ... ... ... 790 800 790 ] 250,000............ 8,840 - 5,740
8000 .............. 1,120 1,130 1,120 | 300,000............ 6,950 - 5,680
7600 ... ... ... ..., 1,370 1,380 1370 | 352800............ 7,150 - 5,380
10,000 ............. 1,580 1,590 1,680 400000............ 7.230 - -
26,000 .. ... ... ... 2,480 2,450 2460 | 450,000............ 7,200 - -
60,000 ............. 3,450 3,300 3380 | 499600 ........... 7.070 - -

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-far-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.1,

e

TABLE Il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housling Inventory and for Estimated Number
of 1979-1983 Lost Renter Housing Units for the Baltimore, MD, SMSA, for the Central City of the SMSA and for the

Balance {Not in Caentral City} of the SMSA

{68 chancas out of 100}

Standard error’

Standard error’

Size of . Size of )
estimate In Not in astimate In Not in
SMSA central central SMSA central central
city city city city
[+ 210 200 200 | 50,000............: 3.120 2,800 3,040
100. ..., 210 200 200 75,000............. 3,750 3,380 3,830
260 ... i 230 220 230 | 100,000............ 4,260 3,680 4,070
500.. .. ... ... .. .... 320 320 3201 125,000............ 4,680 3.860 4,410
780 ... ... .. ..., 390 380 390 150,000 ............ 5,040 . 3,920 4,680
1,000 ... .. ....... 450 450 4650 | 169,200............ 5,150 3,920 4,760
2600 ....... ... ... 720 710 710 | 168,600............ 5,260 - 4,830
BOOO .............. 1,010 990 1,010 | 200000............ 5,600 - -
7500 ... 1,240 1,210 1,230 | 260000............ 6,000 - -
10,000 ............. 1,430 1,400 1,420 | 300000............ 68,280 - -
28000 ......... 000 2,240 2,150 2210 327,700 . .. ......... 8,390 - -

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.3 for the total SMSA, 1.2 for the central
city and for-the batance [not in ceiitral city) estimates.
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TABLE lil. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
D, SMSA, for the Central Clity of the

Number of 1979-1983 Lost Owner and Renter Housing Unlits for the Baltimore. M

SMSA and for the Balance (Not In Central City) of the SMSA

168 chances out of 100)

Standard error® Standard error®
:;::‘::e In Not In ai::'\::e In Not in
SMSA central central SMSA central central
city city city city
T 240 220 260 | 180,000............ 5,480 4,060 5,200
100. .. .cccannnn. L 240 220 260 | 200,000............ 6,080 3,860 5,680
200, . .. 240 220 260 | 250,000............ 6,530 3,130 5,740
BOO. .. veeiiinnnn 350 330 360 | 300,000............ 8,830 1,110 5,680
700 . . . 410 390 420{ 306,800............ 8,860 - 5,680
1000 ..o 490 460 500 | 400000............ 7,100 - 4,860
2500 ... 780 730 790 | 4650,000............ 7,080 - 3,950
BOOO ........o0vnn. 1,100 1,030 1,120 | BOO,OOO............ 6,950 - 2,280
10000 ............. 1,550 1,440 1,580 | 521,300............ 8.860 - -
25000 ... 2,430 2,220 2,450 | 800,000 ............ 6,340 - -
50000 ............. 3,390 3,000 3,380 | 700,000............ 5,130 - -
75000 ... ... 4,080 3,490 4,030 | 800000............ 2,630 - -
100,000 . ....0cnnnn. 4,830 3,810 4,620) B27000............ -

Note: Some examplas that pertein to both owner and renter housirg units are: total housing unita; all occupied housing units; all year-round housing unita, mobile
home or trailar; all housing units occupiad by recent movers; and total vacant housing units.

'For astimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA, 1.2 for the central
city, and 1.1 for the balance (not in central city) estimates. Standard errors of estimatea pertaining to total housing unita for the central city, balance, and total SMSA
ars assumed to be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units for the Baltimore, MD, SMSA, for the Central City and for the Balance (Not in Central
City) of the SMSA

{68 chances out of 100)

Estimated percentage’ Estimated percentage’
Base of : Base of
percentage Oor 1o0r Gor |[100r | 26 cr 50 percentaga OQor { 1or | Bor | 100r | 26 or - 50
100 99 95 a0 76 100 29 -1 a0 76

200 .. ... .. 50.8 | 50.8 | 50.8 | 60.8 | 50.3 50.8 1 160,000 ....... 0.14 0.4 0.8 1.1 1.8 1.9
500 ............ 29.2 | 29.2| 29.2 | 28.2 | 29.2 321 | 200000 ....... 0.10 0.3 0.7 1.0 1.4 1.8
700 ... .. 228 | 228 | 228 | 228 | 23.5 27.2] 260,000 ....... 0.08 0.3 0.8 0.9 1.2 1.4
1,000........... 171 17 | 1721 | 171 ] 19.7 227 | 300,000 ....... 0.07 0.3 0.8 08 1.1 1.3
2500, .......... 7.8 7.6 7.6 86 12.4 14.4 | 400,000 ....... 0.05 0.2 0.5 0.7 1.0 1.1
§000,.......... 4.0 4.0 4.4 6.1 8.8 10.2 | 500,000 ....... 0.04 0.2 0.4 0.6 0.8 1.0
10,000.......... 2.0 20 3.1 4.3 6.2 7.2] 600000 ....... 0.03 0.2 0.4 0.8 0.8 0.8
25,000.......... 0.8 0.9 2.0 2.7 39 45| 700,000 ....... 0.03 6.2 0.4 0.5 0.7 0.9
50,000.......... 0.4 061 1.4 1.8 28 3.2 ] 800,000 ....... 0.03 0.2 0.4 0.6 0.7 0.8
75000, ......... 0.3 0.5 1.1 1.8 2.3 2.6 ] 827,200 ....... 0.02 0.2 0.3 0.5 0.7 0.8
100,000......... 0.2 0.5 1.0 1.4 20 23

1Standard arrors sre presented to the naarest ona-tenth of one parcentage point except when tha standard error is less than fifteen-hundredths of one percentage
point; in thoss cases, the standard arror is shown to the nearest ons-hundradth of one percentage point. For estimates pertaining to new construction, the standard
erfors shown in the table should be multiplied by a factor-of 1.3 for the total SMSA and 1.2 for the central city and the balance of the SMSA.

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and rontars. Soma examples of the astimates to which these factors shouid be applied are given by the following:
ali occupied housing units; il renter-occupied housing units; afl housing units bullt prior to 1970; owner-occupled housing units with complets kitchen facilitias; and
all housing units with flush toilets. For percentages pertaining to owners, muttiply the above standard arrors by a factor of 1.1. For estimates pertaining to both owners
and renters, muttiply the above standard errors by a factor of 1.1 for the total SMSA, 1.0 for the centralcity, and-1.1 for the balance. For estimates perteining to renters,

apply a factor of 1.0.

5
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA’s in this report series (H-170-83) are based on data col-

lected from the 1983 Annual Housmg Survey (AHS) which was '

conducted by the Bureau of the Census acting asicollection agent
for the Department of Housing and Urban Development.

The SMSA’s selected for the AHS are interviewed on a rotatlng _

basis. The group of 13 SMSA’s selected for interview during
1983 were interviewed prewously in 1976 and 1980 for the

Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,

MO-IL, SMSA’ s;in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA's; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, Hl; Houston,
>: and Seattle-Everett, WA, SMSA’ s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983

group of SMSA’s were represented by a sample size of about
15,000 desngnated housmg units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore,  MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group

were represented by a sample of about 5,000 designated hous-

ing units in the previous surveys distributed proportionately

between the central city and balance of the respective SMSA

- based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA's, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was dohe during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
_reduction was done in order to achleve sample sizes of 8,500
in the Chicago, iL and New York, NY SMSA'’s and sample sizes
of 4,250 in the other. 11 SMSA's. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 8,131 housing units were eligible for interview.
Of these sample housing units, 427 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-

" formed respondent could be found after repeated visits. In addi-

tion to the 8,131 housing units eligible for interview, 427 units
were visited but were not ellglble for interview because they
were condemned, unflt demollshed converted to group quarters
use, etc. ,

Desngnatlon of sample housing units for the 1983 survey—The -

" sample housing units designated to be interviewed in the 1983

survey consisted of the following categories whlch are de-
scribed m detail in the succeedmg sections.
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1. All sample housing units that were interviewed in the 1979

survey and remained in sample after the 1983 reduction. This .

sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979. '

2. All sample housing units that were type A noninterviews (i.e.,

units eligible to be interviewed) or type B noninterviews {i.e.,
Units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App- 18.)

3. All sample housing units that were selected from a listing of -

new residential construction building permits issued since the
1979 survey and remained in sample after the-1983 reduc-
tion. (This sample represented the housing un}ité built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979-survey.) » :

Selection of the original AHS-SMSA sample — The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuirig was
selected from.two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under

the jurisdiction of permit-issuing offices (the permit-issuing -

universe) and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe). In ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame —those housing units located in areas not under the

jurisdiction of permit-issuing offices {the nonpermit universe)..

In 1970, the followingbfive SMSA's were 100-percent permit-
issuing: Hartford, CT; Honolu_lu,'HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA’s contain a
sample from the nonpermit universe. '

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the eample for each SMSA was deter-
mined by -the. size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of-the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.

The remaining. SMSA’s had an overall sampling rate about the .

same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately b"etwe'éri the central city and the balance of the SMSA
according to the dlstnbutlon of the total housing units in each
sector. e

' $15,000 and over .

The major portion of the sample in each SMSA was selected
from a file-which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing-units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head {(non- B|ack/BIack)
and the vacant records were.stratified into four categorles per-
taining to the value or rent associated with the vacant housing.
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to .

"its tenure, family size, and household income category as

illustrated by the following table:

Tent.rre
. chs_ehqld Owner— Renter—
. income Family size Family size’
12345+ 12345+

Under $3,000 . . . ...
$3,000 to $5,999 . .".
$6,000 to $9,999 .
$10,000 to $14, 999

Thus, for this SMSA the occupied housnng unlt records from

the permit-issuing universe were assigned to 1 of 100 strata for -

either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for

- _either the central city or for the balance of the SMSA. A sample .

selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent toit
on the file was also selected to be in’ sample, thereby insuring
the necessary desugnated sample ‘size. : .
Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within_the balance of the 'SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the -
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-.
ple units, thereby insuring the necessary deS|gnated sample size.
The second frame from which this SMSA sample was selected
was a list of new construction burldlng permits issued since 1970
{i.e., the new construction universe). The sample selection from
the list of new construction building permits was an. mdepend-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-

- mits were issued, and clusters of an expected four {usually ad-

jacent) housing-units were formed. These clusters were then

-sampled for inclusion at the overall sampling rate.

Forthose SMSA’s which were not 100-percent permit-issuing,
the remainder. of the AHS sample was selected from a frame
consisting of areas -not under the ;unsdlctlon of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-

" pling operation for the nonpermit universe was the selection

{using the overall sampling-rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in +
1970 census ED

4

v

The sample ED’s were then divided into segments; i.e., small '

land areas with well-defined boundaries having an expected size

*_ of four, or a multiple of four, housing units. At the time of the
- survey, those 'segments that did not have an expected size of

four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible for

sample. Thus, housing units enumerated in the 1970 census as-

well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program-The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the' AHS-SMSA sample from the permrt-
issuing and new construction universes. The coverage deficien-

¢ 'cies included the following units:
- 1. New~construction from building permits issued 'prior to

January 1970, but completed after April 1, 1970.

2. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Housing'units missed in the 1970 census.

4. Housing units converted to residential use that were

* “nonresidential at the time of the 1970 census.

5. Houses that have been moved onto therr present site since
the 1970 census.

6. Mobrle homes placed outside parks’ since the 1970 census

or vacant at the time of the 1970 census.

- For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s which were interviewed for the first time in
1975, a fullimplementation of the Coverage Improvement Pro-

+ gram was conducted as part of the 1979 AHS. For the Baltimore,

MD:; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,

‘the Coverage improvement Program was conducted as part of

i the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updatlng and refining in
1979. For the Louisville, KY-IN; New York NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s which were also interviewed for

the first time in 1976, the Coverage Improvement Program was

only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1 —A sample of new con-

‘struction units, whose permits were issued before January 1970,

but completed after April 1970, was selectéd for each SMSA.

‘Two different procedures were used. For the first procedure, the

samplmg was carried out in two stages for one- and two-unit

- structures and in three stages for three-or-more-unit structures.

Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1978 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HI; Houston, TX; and
Seattle-Everett, WA, SMSA's, ‘ .

In the. Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s units whose : ‘permits were issued before
January 1970 but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage imprdvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected

‘and canvassed. All parks were listed and then matched back to

the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT: and Portland, OR-WA,
SMSA'’s, this procedure was only implemented outside the cen-
tral cities for these SMSA's. Based on a cost benefit analysis,

- this procedure was updated as part of the 1979 AHS only for

the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
" selection for the AHS) ) -

1. Structures missed in the 1970 census.
2. Structures that were completely nonresrdentlal in the 1970

' census but now contain units-converted to residential use..

3. . Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
"during the present survey but not occupied on April 1, 1970,
_or had no utility hookup but were occupied by persons with
a usual residence elsewhere.

4. Houses that had been moved onto their present srte since
the 1970 census.

Initially, a subsample of AHS sample units was selected from

. the perm|t—|ssumg universe at a rate of 1 in 24 for the Chicago,

IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s and
a rate of 1 in 22 for the other nine SMSA's. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until elght structures
{exciuding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great a representative subsample of units within these struc-

" tures was selectéd. Although the Baltimore, MD and Houston,

TX, SMSA’s were interviewed for the flrst tlme in 1976 and had
these sampling procedures |mplemented at that time, some 1976

- coverage improvement assignments were not sent out to be in- -
-terviewed due to time limitations. The sampling was completed

as part of the 1979 AHS. .

The second procedure was desrgned to represent missed unlts
from structures represented in the AHS. These missed units
were:

1. Units missed in the 1970 census.

_ 2. Units converted to residential use since the 1970 census in

structures that contained some~residentia| units in 1970.

First, a subsample of AHS housnng units in multiunit structures

of less than 10 units’ was selected from the ‘permit-issuing
universe. Second, for the multlunlt structure selected above, all

- housing units were listed and matched to the 1970 census. Any

mlssed housmg units were then assrgned for interview.

1979-1983 additions to the housmg mventory—ln the permit-

|ssu1ng universe, a sample of new construction building permits, -
|ssued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the: 1979 survey.’

Sampling procedures were |dent|cal to those used in selecting
the 1970-1979 new constructlon sample, which were described

- previously. In the nonpermit universe, sample segments were

dependently recanvassed, using listing sheets from 1979, to

identify any housing units missed in the 1979 survey or any -

housnng units added since the 1979 survey

1983 sample reduction— The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-: : °

issuing unlverse the new construction universe, and the non-:
permit universe. From the new ‘construction ‘universe, whole

. clusters were diopped. From the nonpermit universe, whole .

segments were dropped. Reduction from the permit- |ssumg
universe pertained to individual houslng units.
The 1983 sample reduction ‘was to'achieve three criteria. The

 first criteria was to achieve sample sizes of 8,500 in the Chicago, A

IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA's. The second criteria was to achieve samples
distributed proportionately between the central city and balance.
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria-was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this -result, panels 1 to 3 were dropped in the Chicago, IL; .
Houston, TX; St.. Louis, MC-IL; and Seattle- -Everett, WA, .
SMSA'’s and in theé balance of the New York, NY, SMSA. For
the sample units that were classified as- owners in the prior year
(1975 or, 1976) panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT;-Louisville, VKY -IN; Portland,
OR-WA: and Sacramento, CA, SMSA’s. In order to achieve the
desired sample sizes, additional reduction was done across all .
units in the remalnmg panels in all SMSA’s.

1970 Census of Population and Housmg The estlmates .per- -

4 taining to the’ 1970 housing inventory (i.e., the housmg inven-

tory that exnsted at the time of the 1970 census) are based on
either 20-, 1 5-, or 5-percent sample data collected in April 1970
for the Decennial Census of Population and Housing. A detalled
description of the sample design employed for the 1970 cen-
sus can be obtamed in the 1970 Census of* Housnng report

Volume |, Housing Charactenstlcs for States, Cities, and
Counties, Part 1 :

| ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i:e., the 1 983 housing
mventory) and estimates pertalmng to characteristics of housing
units removed. from the housing mventory since 1979 (i.e., .
1979-1983 lost units). Each type of estlmate employed separate, .
although similar, estimation procedures : . ’

1983 housing' inventory—The AHS -estimates'of characteristics -
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA; .
St. Louis, MO-IL; and the Seattie-Everétt, WA, SMSA’s; and a
three-stage ratio estimation procedure for the Baltimore, MD;

"~ Denver, CO Louisville, KY-IN; Mlamn FL; and Sacramento CA

SMSA'’s.
Prior to the implementation of the ratio estimation procedures, .

. the basic weight (i.e., the inverse of the probability of selectlon)

for each’ mterwewed sample housing unit was adjusted to-ac- -
count for the nomnterwews previously mentioned. This noninter:
view adjustment 'was done separately for occupied.and vacant
housmg‘umts built in permrt issuing areas since the previous
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survey and by occupancy status and ‘tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
followmg ratio:

Weighted count of noninterviewed
housing units

Weighted count of interviewed
housing units -+

Weighted count of interviewed housing units

The following describes the noninterview adjustment celis for

all units excludlng those built in permit-issuing areas’ smce the
last survey.

Within each sector of each SMSA a noninterview factor was
computed separately for 5Q’non|ntervrew cells for sample hous-
ing units from the permit-issuing universe (where the cells con-

sisted of one or more of the different strata used in the stratifica- )

tion of the universe as previously described). In addition, within

' each sector, separate noninterview factors were computed for

one noninterview cell for conventlonal new _construction
sample housmg units in permit- |ssumg areas burlt prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermlt unlverse, one cell for
sample housing units from the permit-issuing unlverse which -
consisted of the four vacant strata in the stratlflcatlon of the
universe as previously described, and one cell from the specral
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing. universe. This

tioned prevrously The ratio estimation factor for each cell was
equal to the following: :

1970 census count of housing units from the permit-issuing universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the'permit-issuing
unlverse in the corresponding cell '

For each SMSA, the numerators of the ratios were obtained from

the 1970 Census of Population and Housing 20¥percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were

. obtained from weighted estimates of all the AHSJ sample hous-

ing units within the corresponding ratio estimation categories
using‘ the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced,to correct the

probabilities of selection for samples in each of the strata used

in the- sample selection of the permit-issuing'u‘niverse. Prior to

the AHS sample selection within each SMSA, housing units,
already selected for other Census Bureau sur\_/e’ys were deleted:
‘from the permit-issuing universe. The same probability of selec-

.tion was then applied to the remaining units to select the AHS
sample Since the number of housing units’ deleted from the AHS
unlverse frame was not necessarily proportional among all strata,
‘some_variation in the actual probability of selection between
. strata were introduced during the AHS sample selection process. -

~

The next ratio estimation procedure was applied in the

Baltimore, MD; Denver CO Louisville, KY- IN Miami, FL; and

Sacramento, CA, SMSA's.
This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate

of new construction housmg unlts built since the last survey in

permit-issuing areas to an |ndependently denved estlmate of thrs
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all

‘new constructlon housrng umts from permit- |ssumg areas within

the corresponding sector (central‘city or balance of the SMSA).
This ratio estimation factor equaled the following:
Independent estimate of the proportlon of new construction housung

.units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction houslng
units from permit-issuing areas built since the last survey in the
correspondlng sector of the SMSA

The independent estlmates»of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS- SMSA '
weighted sample estimate of the August 1983 housing inven-
tory in each sector (central city and balance) for each SMSA to
an independent estimate of total"housing units for the corre-
sponding sector. Th|s ratlo estrmatlon factor equaled the
followung -

lndependent estimate of the August 1983 housing unlt inventory .
for the correspondmg sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
correspondingl sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the welghted‘
estimate of the AHS-SMSA sample housmg units -using the
existing weight. .

independent’ estlmates of total housrng units were derlved for
the central city, balance, and the total SMSA for the 13 1983
SMSA'’s. These estimates were derived by usmg 1980 census .
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estlmates of change were based on estlmates of new construc-
tion permit authorlzatlons and post-census demolltlon permuts

.The sample estimates of total housmg units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the correspondlng independent
estimates for the central city, balance, and total SMSA’for each .
of the 13 SMSA's and the estimate ‘which showed the most likely

level of net growth since the 1980 census ln both the central
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city. and balance as well as the total. SMSA were used in thls
- ratio estimation. ‘As a result of this analysis, ‘these mdependent

estimates were used in the Baltimore, MD; Denver; CO; Hartford,

CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle- Everett, WA, SMSA's. '

The Chicago, IL and Portland, OR-WA, SMSA's used a com-
bination of the independent estimate and sample estimate. The
mdependent estimate v_vas used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the

central crty/balance d|stnbut|on .of total houslng units grven by

the. sample estimates. ) ,

For the Honolulu, Hi and Houston, TX SMSA's, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from’ the 1970 and the
1980 censuses, and the independent estimate from 1983,

1979-1983 -Iost housing units—The 1979-1983 Iost.housing
units (housing units removed from the inventory) estimates

employed the two- stage ratlo estrmatlon procedure used to .‘

produce the AHS-SMSA estlmates of the' 1979 housing inven-
tory for the Honolulu, Hi and Portland, OR- WA, SMSA'sand the

corresponding three-stage ratio estimation procedure for the -

Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,

TX; Miami, FL; and Seattle-Everett, WA, SMSA’s" as was
described in the Current Housing Report, ‘Series H-170, Housing .

Characteristics for Selected Metropolitan Areas.’ Since the
1979-1983 lost housing units existed, by definition, in the 1979

housing inventory, there was a 1979 housing inventory weight . ’

associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 19791 983
lost housing units.

1979 estimation procedure— This report presents data o‘n.the :

housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey-SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA’s; and a two-stage ratio estimation process for the
Honolulu, Hl and Portland, OR-WA, SMSA's. A detailed descrip-

tion of this ratio-estimation procedure can be found in the AHS .

_Series H- 170 reports. for 1979

Ratio estimation procedure of the~1970 Census of PopulatIOn
and Housing—This report presents data on. the. housing

characteristics of the 1970 housrng inventory from the 1970 )

Census of Popu|at|on and Housing. The statistics based on 1970

census sample data employed a ratlo estimation procedure which "

was applled separately for each of the three census samples
A detailed descnptlon of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
ing Charactenstlcs for States, Cmes, and Counties, Part 1.

’

RELIABILITY OF THE ESTIMATES

. There are two types of possrble errors assocrated wrth.
estlmates based on data from sample surveys—sampling and -

. nonsamplrng errors. The followingis a descrlptron of the sampling

and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampllng errors associated with the 1970 census
estimates. A description of the sampling errors assocrated with
the sample estimates from the 1970 census can be found in the
1970 Cénsus of Housing report, Volume I, Housing Character-
istics for States, :Cities, and Countres Part 1.

Nonsampllng errors—ln general nonsamphng errors can be
attributed to many sources: Inabrlrty to obtain information about
all cases, defrmtlonal dlfﬂcultles, dlfferences in the mterpreta-
tion of questlons, rnablllty or unwillingness. of respondents to
‘provide correct |nformat|on mistakes in recordlng or codlng the
data; other errors ‘of collection, response, processrng, coverage,
and estrmatron for missing data. Nonsampllng errors are not
unique to sample surveys smce they can, and'do occur in com- o
plete censuses as well. . :

Obtalnlng a measurement of the total nonsampllng error '
assocrated with the estimates from a survey is very difficult, con-
srderrng the number of possane sources of error. However, an

‘attempt was made to measure some of the-nonsampling errors

associated W|th the estlmates for the 1970 Census of Popula-
tion and Housmg and the 1979 AHS- SMSA 'sample.

1970 céensus— A number of studies were conducted to measure
two types of general errors associated with 1 970 census

- estimates—‘‘coverage’’ and ‘‘content’”errors. The ‘’coverage’’
“errors determined how completely housing units were counted

"in the census and the extent to which occupancy: status was

: erroneously reported. The “‘content’’ errors: measured the ac-

curacy of the data collected for enumerated housing units. These

~errors were measured by: rerntervrews record checks, and other
surveys.

The detailed results of these studles, as well as-the
methodology employed, are presented in-the 1970 .Census of
Population and _Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing- Charactenstrcs as Measured by Relnterwews

AHS SMSA— A content rerntervnew program was not done for

the 1979, 1980 and 1983 AHS-SMSA samples. However, a .

study was conducted for the 1975 AHS- SMSA sample and the -
1976 AHS-SMSA sample. The results of whlch are presented

_in the Census Bureau memoranda, “Remtervrew Results for the
: ‘Annual Housing Survey SMSA Sample: 1975 and “‘Reinter- -

view Results for the Annual Housing Survey :SMSA Sample
1976." S ;

_’-;Coverage errors—In 'errors of coverage. and estimation for miSs-

ing data the AHS new construction sample had deficiencies in
the representatlon of conventional {non-mobile home or trailer)
new constructnon Due to time constraints, only those burldlng ’
permits issued more than5 ménths before the survey ended
were eligible to be 'sampled to represent conventional new con-

. struction in permit-issuing areas for this SMSA: However, these -

permits: |ssued during the last 5 months of the survey do not
necessanIy represent missed housmg units. Due to the rela-
ther short time span |nvolved itis possrble that construction
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of these housing units was-not completed at the time the survey.

was conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
~such as military bases, are also not adequately presented.

. The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the I|st|ng procedure started from'a resrdentlal unit.

Deficiencies also exist in ED’s where area.sampling methods
are used. It had been assumed that all housmg units located in-
side these ED's would be répresented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED's" because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housrng units may be consrderably less
for. 1983.

The final ratio estimation procédure' corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain. -

Rounding-errors—For errors associated with processing, round-
ing of estimates introduces another source of error in the data,

the severity of which depends on the statistics being measured.-

The effect of rounding is. significant relative to the sampling
error only for small-percentages or small medians, when these
figures are derived ‘from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
-and this should be taken into account when considering the
results of the survey. C "

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have béen selected using
the same sample design. Even if the same questlonnalres, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estlmate provides a measure of the varia-
tion among the estlmates from all possible samples and thus
is a measure of the precision wrth which an estlmate from a
sample approximates the average result of all posslble samples
One common measure of the sampling error is the standard

error. As calculated for this report, the standard error reflects:-.

the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
' in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additi‘onal nonsampling
errors not measured by the standard error. The sample estimate

and its estimated standard error enable one to constrtict inter-.

val estimates in which the interval includes the average.result

- of all possible samples with a-known probability. For'example, - -

- if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an-estimate
and its estimated standard error were calculated from each
sample, then:- '

. Approxrmately 68 percent of the intervals from one standard

error below the estimate to one standard error above the
estimate ‘would |nclude the average result of all pos5|ble
samples.

2. Approxrmately 80 percent of the |ntervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would mclude the average result of all possnble

* samples.

3. Approxnmately 95 percent of the |ntervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible

'samples

The average result of all possible samples either is or is not
contairied in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all poss:ble samples is included in the con-
structed interval.

The frgures presented in the tables that follow (page App-47)

* are approximations to the standard errors of various estimates

shown in this report for this SMSA. In order to derive standard

* errors that would be applicable to'a wideAvariety of items and

also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housmg inventory can be found in

* the AHS Series H-170 reports for 1979

Tables |, Il, and lll (pages App- 47 to App 49) . present the
standard errors applicable to estlmates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 79,884 for the total SMSA, 45,712
for the central city of the SMSA and 65,512 for the balance
of the SMSA.

The reliability of an estimated percentage, computed by'

using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of

" the total upon which the percentage 'is based. Estimated per-

centages are relatively more reliable: than the corresponding
estimates of the numerators of the percentages; particularly if
the percentages are 50 percent or more.”

Table IV (page-App-50) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as

- estimated percentages of the: 1979-1983 lost'housing units
" (housing units removed from the inventory). Two-way interpola-
-tion should be used to determine standard:errors'for estimated

percentages not specifically shown in table (V. - ¢

P
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Included in tables | through IV. are estimates of standard errors
for estimates of zero and zero percent These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero.are obtained.

For ratios, 100 (x/y), where x is not a subclass of Y., table IV
underestimates the standard error of the ratio when there is
little or no correlation between x and y. For this type of ratio,
_ a better approximation of the standard error may’ be obtained
by letting. the standard error of the ratio be approm-
mately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
o = the standard error of the numerator
oy = the standard error of the denominator

lliustration of the use of the standard error tables— Table A-1
of part A of this report shows that in 1983 there were 1,415,100
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an

estimate of this size is approxrmately 16,310. The following in- -

terpolation procedure was used. .
The information presented in the following table was extracted
from-table I. The entry for *x’* is the one sought.

Size of estimate Standard error

1,250,000 . . .. cuounnns - 16,390
1,415,100 . . ............ » ’ x
1,509,700 . .. .....vcnnn- 16,270

The entry of “‘x’’ is determined as follows by vertically inter-
polating between 16,390 and 16,270.

1,415,100— 1,260,000 = 165,100
1,509,700— 1,250,000 = 259,700

165,100

16,39 + ——
° . 259,700

(16,270—16,390) = 16,310.

Consequently, the 68-percent confidence interval, as shown by
these data, is from 1,398,790 to 1,431,410 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 1,389,000 to 1,441,200 housing units

~with 90. percent confidence; and that the average estimate lies
within the interval from 1,382,480 to 1,447, 720 housing units
with 95 percent confidence.

Table A-1 of pert A also shows that of the 1,415,100 owner-
occupied housing units, 365,400, or 25.8 percent, had two

.. bedrooms. Interpolation using table IV of this appendix (i.e., inter-

polation on both the base and percent) shows that the standard
error of the 25.8 percent is approximately 0.8 percentage points.
The following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied {(see table IV footnotes). The
entry for ‘’p’’ is the one sought.

Estimated percentage

Base of percentage
. 25 or 75 25.8 - 50
.1,260,000 ........ | 08 . a 0.9
1,415,100 .. ... L p .
1,500,000 ........ ' 0.8 b 0.9

1. The entry for cell *a’’ is determined by horizontal interpola-
tion betweenv0.8 and 0.9.

25.8—25.0=0.8
50.0—25.0 = 25.0 -

08

0.8 + (0.9—-0.8) =
. 25.0

2. The entry for cell “’b’’ is determined by horizontal interpola-
tion between 0.8and 0.9. '

25.8—25.0=0.8
50.0—25.0 =25.0

0.8 + 0.8
25.0

(09 -0.8) =

3. The entry for *‘p’’ is then determined by vertical interpola-
_ tion between 0.8 and 0.8.

1,415,100— 1,250,000 = 165,100
1,500,000— 1,250,000 = 250,000
165,100

08+ —— (0.8—-0.8)= 08 ..
' 250,000 ( .81 8

Consequently, the 68-percent confldence interval, as shown by
these data, is from 25.0 to 26.6 percent; the 90- percent con-
fidence interval is from 24.5 to 27.1 percent; and the 95-percent
confidence interval is frorn' 24.2 to 27.4 percent.

Drfferences The standard errors shown are not dlrectly appli-
cable to differences between two sample estimates. The
standard error of a difference between estimates is approxi-
mately equal. to the square root of the sum of the squares of
the standard error of each estimate considered separately. This

. formula is quite accurate for the difference between estimates

of the same characteristics in two different SMSA’s or the dif-
ference between separate and uncorrelated characteristics in the
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samef‘SMSA. If there .is,‘ a high positive qqrr‘elati_'on bbtween_the

two characteristics, the formula will overestimate the true’

standard error; but if there is a high negative correlation, the for-
mula will uriderestimate the true standard error. Due to the
overlap of the.1979 and 1983 AHS-SMSA samples a positive
correlation should be expected when making comparlsons
‘between 1979 and 1983 charactenstlcs

Illustration of the computation of the standard error of a
difference—Table  A-1 of part A of this report shows that in 1983
there were 720, 300 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three

bedrooms is 354,900. Table | shows the standard error of
365,400 is “approximately 11,280 and the standard error of

720, 300 is approximately 14,570. Therefore, the standard error
of the estimated difference of 354,900 is about 18,430.

18,430 = / (11,280)2 + (14,570)2

Consequently, the 68-percent confidence interval for the

354,900 difference is from 336,470 to 373,330 housing units. -

Therefore, a conclusion that the a\ierage-estimate derived from

* all possible samples, of this difference, lies within a range com-
puted in this way would be correct for roughly 68 percent of all
possible samples. Similarly; the 90-pércent confidence interval
is from 325,410 to 384,390 housmg uhits, and the 95- -percent
confidence interval is from 318,040 to 391,760 housing units.
Thus, we can conclude with 95 percent confidence that the
number of 1983 owner-bccupied housing units with three

' bedrooms is greater than the number of owner-occupied units
with two bedrooms since the 95-percent confidence interval
does not include zero or negative values. -

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-

ing the reliability of the estimated median is to determine an in- - .
terval about the estimated median so that there is a stated degree

of confidence that the’average median from all possible samples

lies within the interval. The following procedure may be used.

to estimate confidence limits of a }nedian based on sample data:

1. From table IV, determlne the standard error of a 50—percent»

. - characteristic on the base of the medlan

i 2. Add to and subtract from 50 percent, the standard error deter-

" mined in step 1.

~ 3. Using the distribution of the characteristics, detérmine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the
distribution the lower percentage limit falls. Similarly, to find

the upper endpoint of the confidence interval, it is necessary

to know into .which ‘interval of the distribution the upper

percentage limit falls. Note that these two distribution inter-

vals could be different, although this wull not happen very
' often

" For about 68 out of 100 possible samples, the average median

from all possible samples would lie between these two values.
_A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus .

" twice the standard error determined in stép 1. For about 95 out

of 100 possible samples, the average median from all possible '
samples would lie between these two values.

llustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupled housmg units is
2.8, The base of the distribution from which this median was
determined is 1,415,100 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 1,415,100 is approximately 0.8 per-
centage points.

2. To obtain a 95-percent confidence interval on the estimated

_median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 48.4 and 51.6.

- 3. From the distribution for"’persons“{in table A-1 of part A,

the interval for owner-occupied housing units with three per-
sons (for purposes of calculating the median, the category
of three persons is considered to be from 2.5 to 3.5 persons)
contains the 48.4 percent derived in step 2. About 611,400
housing units or 43.2 percent fall below this interval, and
273,200 housing units or 19.3 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

(48.4—43.2)
25+ (3.6—25) —M— =28
3 ) 19.3 .

Similafly, the interval for owner-occupied hbusing units with
three persons contains.the 51.6 percent derived in step 2.
About 611,400 housing units or43.2 percent fall below this

- interval, and 273,200 housing units or 19.3 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

2.5+ (3.5-2.5) 21:6—432 _, 4
: . 19.3

Thus, the 95-percent confidence interval ranges from 2.8 to
2.9 persons. Although it appears. that this confidence inter-
.val has the. same. estimate as the lower limit, it actually is
- areflection of the rounding error associated with the median
‘(see the paragraph on rounding errors in the nonsampllng er-
rors section of this appendlx)
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TABLE |. Standard Errors for Estlmated Number of Owner Housmg Unlts in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 ‘Lost Owner Housing Units for the Chicago, L, SMSA for the Central City of the SMSA and for the Balance
{Not in Central City) of the SMSA

(68 chances out of 100)

3

Standard arror‘

- Standard error" -

160,000 ............

" Size of . ° o Size of .
estimate i Not in estimate In . Notin
SMSA central central SMSA central central
_ city city ' city city
0 400 400 . 410 ] 175000:............ 8,130 7,690 7,950
100. ... . i . 400 ) 400 410 | 200000............ 8,650 8,120 8,420
200 .. . 400 400 410 | 250,000............ 9,570 8,830 9,230
8OO . ...t 450 450 450 300,000............ 10,370 9,410 9,910
700. .. . i 530 530 .o 530| 350,000............ ) 11,090 '9,860 10,480
1,000 .. .ovineanennn 640 630 640 | 400,000............ 11,720 10,210 10,960
2,600 ... 1,000 1,000 1,010 | 452,900.::......... 12,330 10,470 11,390
5000 .............. 1,420 1,410 1,430 | 500,000............ 12,810 - 11,690
7500 .......... ..., 1 ,740, 1,720 1,750 | 600,000............ 13,710 - 12,160
10,000 ............. 2,010, 1,990 2, 010 | 700,000.....:...... 14,450 - 12,400
25,000 .. ....iinn... 3,160 3,120 3,170 | 800,000............ 15,050 - 12,410
50,000 . .....:... .. " 4,450 4,370 4,440 | 900,000...... PR - 15,530 - - 12,200
75,000 ... .......... 5,430 | ] 5,290 5,400 | 1,000,000 ....... . 15,900 — 11,770
100,000 ... ... e §,240 6,030 6,180 1,056,700 e 16,060 — 11,410
146,700 ............ 7,490 7.140 7,360 1,250;000 ........ . 16,390 - -
7,560 7,210 7,430 | 1,509,700 .......... 16,27‘0' - -

Note: The owner housing units pertain to owner-occupued housing units and vacant housing units excludlng vacant-for-rent housmg units.

For estimates pertaining to new constructlon, the standard errors shown in the table should be multiplied by a factor of 1. 1 for the total SMSA and for the central
city and 1.0 for the balance (not in central city) of the SMSA.
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TABLE Il. Standard Errors for Estimated Number of Renter Housmg Units in the 1983 Housing Inventory and for Estimated Number
- of 19791983 Lost Renter Housing Umts for the Chicago, IL, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

(68 chances out of 100)

Standard error’ : . B Standard error’
* Size of g I . Size of ' '
-eitir::te : - n .-  Notin ' estim:te ‘ C : In Not in
‘ SMSA central central - | SMsA’ - central - central

o ’ city city : ' . city city
[+ B . e 330 | - 350 300 | 150, 000........ . .. 6,830 6,750 6,420
100............. . 330 ° 30| 300 200,000.......:....[. " 7,800 7.590 7,270
260. ...l 330 350 300 | 250,000............ 8,640 8.260 7.970
60O............. e 410 420 . 390 { 300,000............ 9,360 8,800 8,560
750 ... .. ..., oo | s00 510 480 | 350,000............ . 10,010 9,220 | 9,050
1000 ......... ST 570 590 ‘650 | 400,000............ 10,580 | . 9,550 9,470
2,500 ..... . . 910 1930 870 | 456,100............ 211,160 | 9,810 9,850
5000 .............. © 1,280 1,320 © 1,230 | 500,000........... . |. 11860] . 9,940 -
7500 .............. 1,570 1,610 1,610 | 600,000............ “12,370 | © 10,030 -
10,000 ............. 1,810 1,860 1,740 | 701,910............ ..13,050 9,800 -
25000 ............. 2,860 | . 2,920. " 2,740 | 800,000...... e 13,680 | - = R
50,000 ............. 4,020 4,080 3,840 | 900,000........ e . 14,010 - =
75,000 .......... e 4,900 4,950 4,660 | 1,000,000 ....... . 14,350 - -
100,000 ............ 5,630 5,640 5,330 [ 1,158,000 ........ 14,690 - -
125,000 ....... P 6.260 6,230 5,910

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA and for the central
city and 1 1 for the balance (not in central city) estimates. . . .
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TABLE . Standard Errors for Estimated Number of Owner and Renter Housmg Unlts in the 1 983 Houslng Inventory and for Eetimeted .
o Number of 1979-1 983 Lost Owner and Renter Housing Units for the Chlcago, IL SMSA for the Centrel Clty of the SMSA

and for the Balance (Not in Centrel City) of the SMSA

(68 c_henoes outA of 100).

' Stenoard error' A St;nderd error’ -

~'Size of - ) ) . .. Size of _ . N

. - estimate - - st In - Not in " estimate - : an In Not in

’ " SMSA . central. - central . - L SMSA . central central .

o “city tocity o ' ] ety city
0. i v " 450 380 .. 480 | 250,000......0.:... | 110,110 8,650 10,050
Y100 L .. 450 | 380 . 480 | 300,000............ © . 10,970 9,210 10,780
200 ...l " 450 | 380 , . 480 400,000........:...| 12,390} 9,990 11,930,
TB00. ..l i " 480 --'440 490 | 500,000......:.:... | "13540| 10,400 12,720
700 . " -'660 620 680 | 750,000............ 15,600 | * - 10,020 13,620
1,000 .. ..ot . 670 620 700 | 1,000,000 . ......... 16,800 7,150 12,800.
2500 .. .......00i... 1,060 ‘980 1,100 | 1,164,800 .......... | : 17,200 L= 11,500
5,000 ....:0..0uyenn 1,600 |0 - 1,380 1,550} 1,250,000 .......... | . 17,320 - ' 10250‘
10,000 ............. 2,120 1,950 . 2,190 | 1,612,900 .......... | 17,200 [~ - -
25,000 ....... ...... " 3,340 3,060 3,450 | 1,750,000 .......... | .16,490 = =
50,000 ...t iunnn. " 4,710 4270 | .. 4,840 | 2,000,000 :....7.... | ;. 15,030 |. - -
75,000 ... ...l 5,740 | 5170-| = 5870 | 2,250,000 ..... | 12610 = -
100,000 . ....... ..., 6,590 5,910 | 6,720 { 2,500,000 .......... 8,420 — —
150,000 ............ ' 8,000 7,060 . 8080 |.2,667,700 .:........ - - -
2c'>o,oo'o .............. . 9,140 7,950 9,160 S

Note: Some exemples that pertain to both owner and renter housmg units are: total’ houslng units; eII occupled housmg umts, all yeer-round housmg units, moblle
home or trailer; all housmg units, occupied by | recent movers; and total vacant housmg units. - . .

'For estimates pertaining to new constructlon, the standerd errors shown in the table should be multlplled by a factor ‘of 10 for the total SMSA, 1.1 for the central
city, and 0.9 for the balance (not in central city) estimates. Standard errors of estlmates pertaining to total'housing units for the central city, balance, and total SMSA

are assumed to be equal to zero.
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TABLE IV. Standard Eﬁors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units:for the Chicago, IL, SMSA, for the Central City of the SMSA and for the Balance (Not
in Central City) of the SMSA .

(68 chances out of 100)-

» Esttrnated percentage‘ ’ . ' . Estimated percentage’
: Base of i Base of , '
percentage Oor | 1or | 5or [ 100r | 25 0r 50 , . percentage Oor | 1or | 5or |100r | 25 0or 50
100 | 99 | 95 | 90 | .75 ‘ : 100 { 99 | 95 | 90 | 75 |-
200 ... .|63.6 | 63.6 | 63.6 | 63.6 ] 63.6 66.0 | 300,000 ........ 0.12 0.3 0.7 1.0 161 1.7
500 .......... .. |41 411 ) 411 1 41| 419 41.8 | 400,000 ........ 0.09 0.3 0.6 0.9 1.3 1.5
700 ......... ... ]33.3 33.3 | 33.3 | 33.3| 33.3 35.3 ] 500,000 ........ 0.07 0.3 0.6 0.8 1.1 1.3
1,000........... (25,9 | 25.9 | 25.9 259 | 25.9 29.5 | 600,000 ........ | 0.06 0.2 0.5 0.7 1.0 1.2
2500........... 12.2 | 12.2 ]| 12.2 i 12.2 | 16.2 18.7 | 700,000 :....... | 0.05 0.2 0.5 0.7 1.0 1.1
5000........... 6.5 6.5 65| 79| 114 13.2 | 800,000 ........ 0.04 0.2 0.5 G.6 0.9 1.0
10,000.......... 3.4 34| 441 5.6 8.1 9.3 | 800,000 ........ 0.04 0.2 0.4 0.6 0.9 1.0
25,000.......... | 1.4 1.4 26| 3.5 5.1 5.9 |1 1,000,000....... 0.03 | 0.2 04 0.6 0.8 0.9
50,000.......... 0.7 0.8 1.8 25 3.6 4.2 | 1,250,000....... | 0.03} 0.2 0.4 0.5 0.7 0.8
75,000.......... o5 | 07| 15| 20] 30 3.4 1,600,000....... | 002] 02| 03| 05| 0.7 0.8
100,000......... 0.3 06| 13| 1.8 26| 3.0} 1,750,000....... | 0.02 0.1 0.3 0.4 0.6 0.7
150,000......... 023| 05| 11} 1.4 21| 24| 2000000..:....]002| 01} 03| 04| o6 0.7
200,000......... 017 | 04] 09| 13| 18| 21| 2260000.......]002] 01| 03| 04| 05 -
250,000......... 0.14}) 0.4 0.8 1.1 1.6 1.9 2 267,700....... | 0.01 01 0.2 0.3 0.5 -

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard
errors shown in the table should be multiplied by a factor of 1.1 for the total SMSA, 1.2 in the central city of the SMSA, and 1.11n the balance (not in central city) of the SMSA.

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the follow-
ing: all occupied housing units; all renter-occupied housmg units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities;
and all housing units with flush toilets. For percentages pertsining to owners, multiply the above standard errors by a factor of 1.1. For estimates pertaining to both

. owners and renters, multiply the above standard errors by a factor of 1.1 for the total SMSA, 1.0 for the central. city and 1.2 for the balance. For estimates pertaining
to renters, apply\ a factor of 1.0 for the total SMSA and for the central city and 0.9 for the balance (not in central city).

ha
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA'’s in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban De\/elopment.

The SMSA'’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA'’s selected for interview during

1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA's; in 1975 and 1979 for the Chicago, IL; Hartford,
CT,; Miami, FL; and Portland, OR-WA, SMSA'’s; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, HI; HOiJS'(OI'\,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the. 1983
group of SMSA's were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of.the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,}000»designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

- In the 1875, 1976, and 1979 surveys for all SMSA’s and in

the 1980 survey for all SMSA'’s, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
‘panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes
of 4,250 in the other 11 SMSA’s. Interviewing for all SMSA’s
was done during April 1983 through December 1983.
* In this SMSA, 4,029 housing units were eligible for interview.
‘Of these sample housing.units, 142 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some -other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,029 housing units eligible for interview, 272 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc. = .- .,

Designation of sgmpié hbusiqg units for the 1983 survey —The
sample housing units designated to be interviewed in the 1983
survéy consisted of the following categories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units.that were selected as part of

the Coverage Improvement Program and represented most

of the housing units which, until 1976, (1979 for the.Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection

"~ in 1976 or 1979.
2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,

units not eligible for interview at the time of the survey but.
which could become eligible in the future) in the 1979 survey -

and remained in sample after the 1983 reduction. (For a list

. of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS qUestionnaire, page App-18.)

3. All sample housing units that were selected from a listing of

new residential construction building permits issued since the

1979 survey and remained in sample after the 1983 reduc-

tion. (This sample represented the housing units built in

" permit-issuing areas ‘'since the 1979 survey.)

4. All sample housing units that were added to sample segments N
in the nonpermit universe since the 1979 survey and remained

in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.)

Selection of the original AHS-SMSA sample — The sample for the

SMSA'’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing ‘units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing- offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe). In ad-
dition, the sample for those SMSA’s which were not-100-percent
permit-issuing in 1970 included a.sample selected from a third
frame —those housing units located in areas not under the
jurisdiction of permit-issuing offices, (the nonpermit universe).
.In 1970, the following five SMSA's were 100-percent permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA’s contain a
sample from the nonpermit universe. -

Sampling operations, described in the followmg paragraphs,
were performed separately within the central city and the-balance
of the SMSA for-each of the sample frames. The overall sam-
pling rate used to select the sample for.each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA'’s, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA’s had an overall sampling rate-about the
same for the sample selected from both the central city and the

_balance of the SMSA, since the sample was distributed propor-
tionately between the central cny and the balance of the SMSA

“according to the dlstnbutlon of the total housmg unlts m each
sector.

The major portion of the sample in each SMSA was selec/ted
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit- issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. ThlS file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied: and vacant
housing unit records. Before the sample was selected from the
OCCUpIed and vacant housmg unit records, the occupled hous-
ing unit records were stratified by race of head {non-Black/Black)
and the vacant recofds were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure
Heusehold Owner — Renter—
income Family size Family size
12345+

12345+

Under $3,000 . ... ..
$3,000 to $5,999 .. ..
$6,000 to $9,999 . ..
$10,000 to $14,999 .
$15,000 and over . . .

“ Thus, for this SMSA, the oécupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1-of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size. '

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby i insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected

‘wass a list of new construction building permits issued since 1970

(i.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ént operation within this SMSA. Prior to sample selection, the
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llst of permlts was chronologlcally stratified by the date the per-
mlts were |ssued and clusters of an expected four (usually ad-
jacent) housmg units were formed These clusters were then
sampled for mclusron at the overall samplmg rate.

For those SMSA s which were not 100- percent permit- lssumg,
.the remainder of ‘the ‘AHS sample was selected from a frame
con5|st|ng of areas not under .the jurisdiction of permlt issuing
offlces {i. e., the nonperm|t umverse) The first, step in the sam-
plmg operatron for the nonpermrt universe. was the selection
(usmg the overall sampling rate) of a sample of census enumera-
tlon dlstrlcts W|th|n these areas, Pnor to this sample selection,
the ED’s were stratlfled by census tract Wlthll"l the central city
and wrthm the ‘balance of the SMSA The probabmty of selec-
tlon of an ED was proportlonate to the following measure of size.

‘Group quarters populatlon in
. 1970.census ED

3

~ . Number of housing units in +
1970 census ED

4

‘The sample ED’ s were then dlvnded into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four housmg units. At the time of the
survey, those segments that did not have an expected size of
four were further subdrvtded to produce an expected four sam-
ple housmg umts

The next step was the selection of one of these segments
wrthln each sample ED. All housrng units in existence at the time
of ‘interview in these selected segments were eligible for
sample Thus housmg units enumerated in the 1970 census as
well as housmg unrts built since the 1970 census are |ncluded

Sample selection for the Coverage Improvement Program —The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from ‘the permit-
lssumg and new construction universes. The coverage deficien-
cies included the following unlts

1 New construction from building permits |ssued prior to
. January 1970, but completed after Aprll 1, 1970.
‘2. Moblle homes placed in parks either missed durlng the 1970
" census. or established since the 1970 census.
3. Housnng units missed in the 1970 census.
4. Housing units converted to residential use that were
. nonresidential at the time'of the 1970 census.
5. Houses that have been moved onto their present site since
" the 1970 census.
6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford,” CT; Miami, FL; and Portland,
OR-WA, SMSA’s which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-
.gram was conducted as part of the 1979 AHS. For,the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage improvement Program was conducted as part of
-the 1976 AHS.with some updating and refmlng as part of the

1979 AHS. For these SMSA'’s, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in

~ 1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;

and St. Louis, MO-IL, SMSA's which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of‘the 1976 AHS.

Coverage improvement for deficiency 1 — A sample of new con-

' struction units, whose permits were issued before January 1970,

but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

‘The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA’s an additional sample of 1 968 permits for three-or-more-

unit structures was included. in the second stage.

For. the third stage, structures of size three or more were
divided-into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was ‘not updated as part of the 1979 AHS for the
Baltimore, MD Denver, CO; Honolulu HI; Houston, TX; and
Seattle-Everett, WA, SMSA’s.

_In the Chlcago,‘ IL; Hartford, CT; Miami, FL; and Portland,

.OR-WA, SMSA’s units whose permits were issued before

January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permlts conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for defrc:ency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by

_the census or established after the census was selected in two

stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMS'A’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS oanly for
the Denver, CO, SMSA.

Coverage i_mprovement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
~selection for the AHS):

Structures missed in the 1970 census . -
2 Structures that were completely nonresrdentlal in the 1970
) census but now contain units converted to reS|denﬂal use.
3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970
- or had no utility hookup but were occupied by persons with
a usual residence elsewhere.
4, Houses that had been moved onto therr present slte since
the 1970 census.

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at arate of 1'in 24 for the Chicago,
_ IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s and

arate of 1in 22 for the other nine SMSA’s. Then, succeeding
-structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
(excluding the sample unit structure) were found that had been

eligible to be selected for the AHS. Flnally, the intervening struc-

tures that did not have a chance of 'selection in the AHS were
‘identified and units within these' structufes were |nterv1ewed
In cases where the mtervrewer workload would have been too
great a representative subsample of units within these struc-
“tures was selected Aithough the Baltimore, MD and Houston
TX, SMSA's were interviewed for the first time in 1976 and had
these sampling procedures |mplemented at that time, some 1976

coverage |mprovement as5|gnments were not sent out to be n- .

terviewed due to time limitations. The- sampllng was completed
as part of the 1979 AHS.

The second procedure was designed to represent missed units
from structures represented in’ the AHS These mlssed umts
© were: : ‘

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in

structures that contalned some re5|dent|al units |n 1970

First, a subsample of AHS housing_units in multiunit structu’res
of less than 10 units was selected from the permit-issuing

universe. Second, for the multiunit structure selected above, all .

housing units were listed and matched to the 1970 census. Any
missed housing units were-then assigned for interview. i

1979-1983 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,

. . issued since the 1979 survey, was selected to represent hous-

ing units built in permit-issuing areas’ since the 1979 survey.
" Sampling procedures were identical to ‘those used in selecting
the 1970-1979 new constructron sample, which were described
previously. In-the nonpermit universe, ‘sample’ segments were
dependently recanvassed, using listing sheets from 1979, to
identify any housing units missed in the 1979 survey or any
" . housing units added since the 1979 survey.

A 1983 sample reduction—The sample réduction for the 1983
: AHS-SMSA survey dropped housing' tnits from-the permit-

issuing umverse the new construction unrverse and the ndn-
permit unlverse From the new construction umverse whole
clusters were dropped. From ‘the nonpermit unrverse who|e
segments were dropped. Reduction from the permlt issuing
Universe pertained to andlwdual housmg unlts ]

The 1983 sample reduction’ was to achleve ‘three criteria. The
first criteria was to achieve sample sizes ‘of 8 ,500 in the Chrcago, )
L and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA'’s. The second criteria was to achreve samples

distributed proportlonately between the central c1ty and balance

of ‘the respective SMSA based on the distribution of total housing
units in each sector. The third crrterla was to obtaln a sample
having equal numbers of rentérs and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chlcago IL;
Houston, .TX; .St. Louis; MO-IL; and Seattle-Everett, WA,
SMSA’s and in the-balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA’s. In order to achieve the
desired sample srzes, addmonal reduction was done across aIl

_ units in"the remammg panels in all SMSA’ s.

1970 Census of Populatlon and Housmg The estrmates per-

taining to the 1970 housmg inventory (i.e., the housmg inven-

_ tory that existed at the time of the 1970 census) are based on

either 20-, 1 5- or 5-percent sample data collected in April 1970

for the Decenmal Census of Populatlon and Housing. A detalled

descnptron of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housrng report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION - -~ owe

The 1983 AHS sample produced two types of estlmates for
each SMSA: Estimates pertaining to characteristics of the hous-

‘ing inventory at the time of the interview (i. e., the 1983 housmg

inventory) and estimates pertaining to charactenstlcs of housrng

. units removed from the housrng inventory since 1979 (i.e.,

1979-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures.

'

1983 housing inventory — The AHS estimates of characteristics
~ of the 1983 'housing inventory were produced using a two-stage

ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland; OR-WA;

. St. Louis, MO-IL; and the Seattle- Everett WA, SMSA's; and a

three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY lN M|am| FL and Sacramento CA,

"SMSA’s.

Prior to the implementation of the ratio estrmatlon procedures

_the basi¢ weight (i.e., the inverse of the probabnhty of selectlon)

for each interviewed sample housing unit was adjusted to ac-
count for the noninterviews previously ‘mentioned. This noninter-

‘view adjustment was done separately for occupied and vacant

hHousing units built in permit-issuing areas since the previous
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.survey and by occupancy status.and tenure for all other hous-
M

;ing units. The nonmtervtew adjustment factor . was equal to- the

following ratio: «+ - * .o L o L ‘ e

N Wei'g'h'ted:count‘»of'interviewed_ Weighted count of nonlnterViewed

. housing"units * s ¥

Weighted count of mtervrewed housing units

The following describes the n‘oninterview'adjustme’ntceIIs for.
“all units excluding those built in: permit -issuing areas since’ the~

- “Li

last:survey.:- ~ : e e s ey -
Within each sector of ‘each SMSA al nomntervnew factor was
-computed separately for 50 noninterview ceIIs for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different.strata used in-the stratifica-
tion of the universe as previously'described). In addition ‘within
each sector, separate noninterview factors were computed for
one ‘noninterview cell for conventlonal :new. construction
sample-housing units in permit-issuing areas built prior to the
' current survey, three -cells for - the coverage’ improvement
universe,- two cells for the nonpermit unlverse, .one cell for
sample housing units from the permit-issuing universe which

consisted of the four vacant strata-in the' stratification of the

‘universe as previously described,. and one cell from the specual
place universe., . . -
-.The followrng ratio estimatlon procedure was employed for
-all sample housing units from the permit- issuing universe This
factor was computed separately for all sample housmg units
wnthln each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each ceII was
,equal to the following: =~ . . o .

o I

1970 census count of housing units from the permit-issuing universe’
in the corresponding cell., e, N

" AHS sample estimate of 1970 housing- umts from: the‘ permit- |ssu1ng
universe in the’ correspondmg cell - v

For each SMSA, the numerators of the ratios Were obtained from
the 1970 Census of Population and Housing 20:percent:file of
housing units enumerated in areas under the junsdiction of
permit issuing “offices. The denominators of the ratios wére
obtained from weighted estimates of alI the AHS sample hous-
mg units within the corresponding ratio estimatlon categories
usrng the’ exrsting welght li.e., the’ baS|c weight tlmes the
nomntervnew factor) The computed ratio estimatton factor was
then applied to the existing welght for each sample housmg unlt
wrthin the correspondlng ratio estimation category ] ’
This ratio estimation procedure was introduced to corréct the

probabilities of selection for samples-in each of-the strataused .-

in'the sample selection of the permit-issuing universe.:Prior:to
the AHS sample: selection -within each SMSA, !housingunits
_already selected for other-Census Bureau surveys were deleted
from the permit-issuing universe. The same probability:of selec-
tion-was then applied to the remaining.units to select. the:AHS
“-sample. Since the number of housing units deleted from the AHS
-universe framé was not necessarily proportional among all strata,
'some -Vvariation in the actual. probability: of: selection -between
- strata were introduced during the:AHS sample selection prdcess.

housrng units - L

Fa— — T —————— - —

».+The next.ratio estimation procedure was. applied in the
Baltlmore, MD; Denver, CO; Louisville, KY:IN;. Miami, FL; and
‘Sacramento, CA,.SMSA's.. .. ., - .. .

This ratio estimation procedure was utilized to ad‘ust the cen-
. tral city/balance distribution, of the weighted 'sample estimate
of new.construction housing»units built.since the last survey in
. permit-issuing areas to.an mdependently derivea estimate of this
:distribution. . - R -t . -
‘This ratio estimation factor was calculated separately for the
. central.city and-balance of each SMSA and was applied to all
* new construction_housing-units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ra'tio~estim‘ation factor-equaled the following:
' Independent estimate of the proportlon of new construction housrng

©* 't units from permit-issuing- areas built since the last survey in the .
. corresponding sector of the SMSA .

Sample estimate of the proportion of new constructlon housrng
.units from permit-issuing-areas built since the last survey-in the '
correspondlng sector of the SMSA

-The independent -estimates-'of .new ‘construction  were based
upon the number of authorized 'building: permits. which were
determined from the Survey‘of Construction (SOC). The sample
" estimatés ‘were’ obtained from ‘the” weighted estimate of the
-AHS:SMSA sample: housmg units -after the first-stage ratio
estimatton ‘procedure. The computed ratio estimation factor was
ithen. applied to the existing weight for all sample’ housmg units

O classrfied within the corresponding-ratio estimation cell.”

The next ratio estimation procedure was applied in all SMSA's.

- This procedure involved the ratio.estimation of the AHS-SMSA

'eighted sample‘estimate.of the August '1983: housmg inven-

i

tory in each sector (central city and'balance) for each: SMSA to

an |ndependent estimate of total housing units for the’ corre-
sponding sector. ThlS ratio estimation factor equaled the
followmg :

Independent estimate of the August 1983 housing unit |nventory
R for the corresponding sector of the, SMSA |

AHS SMSA sample estimate of the housmg inventory for the
$ox o corresponding sector of the SMSA

LR : A

- The. independent estimates of total housing units that were -

- wused;as the numerator of this ratio are described below. The

* denominator of this ratio was, obtained. from “the weighted
estimate of the AHS-SMSA sample housrng units usmg the
eXIstmg ‘weight. .~ " .0 oL v e AN

' -Independent estimates of total housing units were derived-for

" the,centralv city; balance, and the total SMSA for the-13 1983
-!SMSA’s..These estimates were.derived by.using 1980 censiis
* counts:in conjunction with estimates of change in:the housing
‘inventory between the 1980 census and the 1983 survey: These
- estimates of change were based on estimates of new-construc-
- tion‘permit authorizations-and-post:census‘demolition permits.
AlThe:-sample‘estimates of total hou‘s'ing.units-after the permit

. new construction ratio estimation (i.e., -the existing sample
estimate) were compared to the corresponding independent ’
estimates for the central crty, balance and total SMSA for éach
< of the 13.SMSA’s and the estimate which showed the most likely

- t:level of net growth-since the 1980 census in both the central
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“gity ‘and balance as well as the total SMSA were used- in‘this
ratio estimation. As a result of this analysis; ‘these' independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville; KY-IN; Miami; FL; New York, NY; Sacramento,
CA; St. Louis; MO IL; and Seattle- Everett, WA, SMSA's.
The Chicago, IL and Portland OR-WA, SMSA's used a: com-
bination of the ‘independent estimate and.sample estimate: The

independent estlmate was used for the total SMSA. For the

sectors, the independent estimate’ of ‘the total SMSA was pro-
> portioned between the central city and balance according:to the
central city/balance dlstnbutron of: total housrng units glven by
'the sample estimates.” -~ - T .
For the Honolulu, Hl*and: Houston TX, SMSA s, the lnde—
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the mdependent estlmate from 1983.

1979- 1983 lost housrng umts _The 1979 1983 Iost housnng »

units (housing units removed,from ‘the mventory) estimates
employed -the two-stage ratio estimation procedure used. to
. produce the’ AHS-SMSA estimates of the 1979 housing inven-
_tory for the Honolulu, Hi.and Portland, OFl WA, SMSA!s.and the
corresponding three- -stage ratio -estimation procedure for the
Chicago; IL; Baltrmore ‘MD; Denver, CO; Hartford, CT: Houston,
TX; Miami, FL; and Seattle- Everett WA SMSAs .as. was
_ described in-the Current Housing Report, Series H-170, Housmg

Characteristics.. for. Selected- Metropolrtan Areas. Slnce the

. 1979-1983 lost housing: unlts existed, by definition, in the 1979
-housing inventory, there was a: 1979 housing inventory weight
.associated with each-1979- 1983 lost unit. This weight was, used

. to tabulate the estimates of the characterrstlcs of the 1 979 1 983

lost housing units.

'1979 estimation’ procedure—Thls report presents data on'the

housing characteristics of the 1979 housing inventory from the
1979. Annual Housing Survey SMSA sample. The AHS-SMSA
estimation-procedure employed a three-stage ratlo estimation
process for the. Chicago, IL; Baltimore,. MD;. Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL and Seattle Everett, WA,
SMSA's; and a two-stage ratio estimation process for the
Honolulu Hi‘and Portland OR- WA 'SMSA’s. A’ detalled descrlp-
i t|on of this ratlo estlmatlon procedure can be found in the AHS
Senes H- 170 reports for 1979 ' : o

Ratio estlmatron procedure of the 1970 Census of Populatlon
and -Housing—This .report. presents: data- on the- ‘housing

characteristics of the.1970 housing inventory from the 1970

Census of Population and.Housing. The statistics based.on 1970
- census sample data employed aratio-estimation procedure which

.was applied separately:for-each of the three census samples.

A detailed description-of-this ratio estimation procedure can:be

found in the-1970.Census-of Housing report, Volume |, Hous-
. '-ing 'Characteristics for: States, Cities,' and-Counties, Part™1.

[ i Ve -
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LARELIABILlTY OF THE ESTIMATES

There™ are’ two types ‘of possible "errors assomated wrth'

+. estimates based:on-data from sample surveys— sampllng and

nonsampllng errors. The following is a descnptlon of the sampling
and nonsampling errors:associated withr the:AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estlmates A descnptlon of the samplrng errors assocrated with
the sample estlmates from the 1970 census can be found in the
1970 Census-of Housing report, Volume l, Housrng Character-

.istics for States, Cities, and Counties,’ ‘Part 1.

Nonsamphng errors—In general, nonsamphng errors can be

attributed to many sources::Inability to. obtain information about

all cases, -definitional difficulties; differences in the |nterpreta-

‘tion of questions; inability.or unwillingness of. respondents to .

provrde correctinformation; mistakes in recording or. codlng the
data; other-errors of, collectron response, processmg coverage;

" and estimation for missing data. ‘Nonsampling errors: are not
- unique to sample surveys since they.can, and do .occur in com-
~.plete censuses as well: .

-Obtaining a. measurement of the total nonsamplmg error

. :assocrated with the estimates from a-survey is very.difficult,-con-
.sidering the number of possible sources of error. 'However, an
. attempt was made to measure some of the-nonsampling errors
-associated with the estimates for the 1970 Census of. Popula-

tion and Housmg and the 1979 AHS- SMSA sample.

1970 census— A number of studies were conducted to measure

two types of general errors associated with” 1970 census

‘estlmates— ‘coverage’’ and ’ ‘content’’ errors. The ‘’coverage’’
. errors determrned how completely housmg units were counted
“in the census and-the extent to which occupancy ‘status was
,'erroneously reported The ‘“content’ efrors measured the ac-

curacy. of the data collected for enumerated housing unlts These
errors were measured by reinterviews, record' checks and other
sSurveys.. ‘ : - .
The " detailed results of these studles, as weII as the
methodology employed, are pfesented.in the‘;1,9,70 Census of

~ Population and Housing . Evaluation and Research Program '

_ Reports, Series PHC(E)-5, The Coverage of Housing in the 1970 '

‘Census; and PHC(E)-10, Accuracy-of Data for Selected Hous-
: lng Characteristics as Measured by Relntervrews

:AHS SMSA A content remtervrew program was not done for
“the 1979 1980 and 1983 AHS SMSA samples. However a

study was conducted for the 1975 AHS SMSA sample and the

o 1976 AHS SMSA sample The results of which’ are presented
oin the Census Bureau memoranda, “Remtervnew Results for'the
‘Annual Housmg Survey SMSA Sample 1975 and *’Reinter-

view Results for the Annual Housnng Survey SMSA Sample

_ 1976 "

Coverage errors — In errors: of coverage and estimation for miss-

*ing: data -the AHS.new construction. sample had deficiencies in
. the representation of conventional (non-mobile home or trailer}
« new construction. Due to time constraints,:only those building

permits issued: more ‘than. 5 months before the survey. ended

-‘were eligible to-be sampled to represent conventional new con-
3 'str(rctlbn in permit-issuing areas for this SMSA. However, these
. permits issued -during the. last 5 months of. the survey do not
- necessarily.represent missed housing units.. Due to the rela-

tively.short time-span-involved,-it is-possible that construction
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of these housmg umts was not completed at the tlme the survey
was’ conducted, in whlch case they would not have been
eI|g|bIe for interview. In addition to these deﬁcnenmes new con-
structlon in specnal places that do ot requrre burldlng permlts,
“'such as ‘military bases, are also not adequately presented
The Coverage Improvement Program also had certain defi-
- ciencies. It appears that the I|st|ng procedure used to correct
~déficiencies 3-6 (see the' coverage improvement section of this
appendix) was not very effective in finding honresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a re5|dent|al unit.

" Deficiencies also exist in ED’s where area sampllng methods
are used. It had been assumed that all housmg units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housrng units may be consrderably Iess
for 1983. :

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e;,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain. ‘

Rounding errors —For errors associated with prooessing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant.relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. . i .

Sampling errors for the AHS- SMSA sample— ~The particular
sample used for this survey is one of a Iarge number of possible
samples of the same size that could have been selected using
the same sample design: Even if the same ‘questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
.is.a measure of the precision with which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to samplmg and nonsampllng
errors but it does not measure as such, any systematlc biases
in the data Therefore, the accuracy of the estlmates depends
'on the standard error, blases and any addmonal nonsampllng
errors not measured by the standard error. The sample estlmate
“and’its estlmated standard error enable one to. construct rnter-
)val estlmates |n which the mterval includes the average result
of all possrble samples wrth a known probabllrty For example
if all possnble samples were selected each of these surveyed

under essentlally the same general condltlons and an estlmate
and its estlmated standard error were calculated from each
sample then

1. Approxnmately 68 percent of the |ntervals from one standard
error below. the estimate to one standard error above the
estimate would include the average result of all possible

samples. - ' . - !

2. Approxrmately 90 percent of the mtervals from 1 6 standard

errors below the estimate:to 1.6 standard errors above the
estimatée would mclude the average result of all possible
samples.-

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible

"samples.
The average-result of all possible samples €ither is or is not

contained in any particular computed-interval. However, for a

particular sample, one can say with specified confidence that
the average result of all possrble samples is |ncluded in the con-

.structed interval.

The flgures presented in the tables that follow (page App-47)

" are approxrmatlons to the standard errors of various estimates
'shown'in this report for this SMSA. In order to derive standard

errors that would be applicable'to a wide vanety of items and .
also ‘could be prepared at a moderate cost, a number of approx-

imations were required. As a result, the tables of stand- -

ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standarderrors' for any

specific item. Standard errors applicable to estimates of

characteristics of the 1979 housing inventory can be found in

‘ the AHS Senes H:170 reports for 1979.

" Tables I, Il, and lll (pages App-47 and App-48) present the
standard errors applicable to estlmates of characteristics of. the
1983 housmg inventory as well as estrmates of charactenstlcs
of the 1979-1983 lost housing units (housmg units removed
from the lnventory) Linear interpolation should be used to deter-
mme the standard errors for estlmates not specifically shown
in this ‘table. The standard errors on the AHS estimates of the
population in housing units shown.in tables A-1, B-1, and C-1

" of part A of this report.are 24,531 for the total SMSA, 15,157

for the central city of the SMSA, and 19 288 for the balance

.of the SMSA.

The- reliability of an estimated percentage computed by

-usmg the sample data for both numerator and denomanator,
*depends upon both the snze of the percentage and the size of

the total upon which the percentage is based. Estrmated per-

"centages are relatlvely more rellable than the correspondmg

estlmates of the numerators of the percentages pamcularly if -

‘the percentages are 50 percent or more.

Table v (page App 49) presents the standard errors of esti-

jmated percentages for the 1983 housrng mventory as well as
'estrmated percentages of the, 1979 1983 Iost housmg umts
' (housmg umts removed from the rnventory) Two -way |nterpola-

tion should be used to determme standard errors for estlmated
percentages not specnflcally shown in table IV )

i
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Included in tables | through IV are estimates of standard errors

:for estrmates of zero and zero percent. These estlmates of stand-
" ard errors are considered as overestimates of the true standard
errors and should be used prrmarrly for construction of confidence
intervals for characteristics when estimates of zero are obtained.
For ratios, 100 (x/y), where x is not a subclass of y, table IV
. underestimates the standard error of the ratio- when-there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error-of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
oy = the standard error of the numerator
oy = the standard error-of the denominator
N

e

lilustration of the use of the standard error tables—Table A-1
of part A of this report shows thatin 1 983 there were 395,100
owner-occupled housing units.in this SMSA. lnterpolatlon using
table | of this appendix shows that the .standard error of an
estimate of this size is approxrmately 6,050. The. followrng |nter—
polatron procedure was used.

The mformatlon presented in the following table was extracted
from table 1. The entry for “x"’ is the one sought

Size of estimate. : - - " Standard error

350,000 ..o | . 6,110
396,100 ....%.......... | o x
400,000 ....... il _ o 6,040

The entry.- of “’x'* is determined as follows by vertrcally inter-

polatrng between 6,110 and 6,040.

395 100— 350 000 = 45 100 . .o
- 400,000— 350 000 =.50,000

6,110 + 45100 ¢ 045 6,110 = 6,050
, 0,0QO . .

‘ Consequently, the 68- percent confrdence rnterval as shown by
these data, is from 389, 050 to 401,150 housing units.
Therefore a conclusron that the average estimate, derived from
all possrble samples, of 1983 owner-occupred housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude

_that the average estimate derived from all possrble samples, lies
within the interval from 385 420 to 404, 780 housrng units with

" 90 percent confrdence and that the average estrmate lies within
the interval from 383 ,000 to 407 200 housrng unrts wrth 95
percent confrdence ’

Table A-1 of part A also shows that of. the 395, 100 owner-

';occupred housrng units, 99, 000 or 25. 1 percent had two
_ bedrooms. lnterpolatlon usrng table IV of thls appendlx {i.e.,

terpolatron on both the base and percent) shows that the stand-
ard error of the 25.1 percent is apprommately 1. 0 percentage
pornts The followrng |nterpolat|on procedure was used

- The |nformat|on presented in the followrng table was extracted

- from table IV, with factor applied (see table IV footnotes) The

entry for ’p’’ is the one-sought.

Estimated percentage

Base‘of perc_e_ntage — —
- - 250r75. | 251 . | ..50 |
300,000 .......... 1.1 - - a 1.3
395,100 .........:. Co cop ¢
400,000 ... ...... N 1.0 - b 14

1. The entry for cell g is determmed by horrzontal mterpola-
tion between 1.1 and 1.3. )
25.1—25.0 = 0.1
50.0-25.0 = 25.0 .

1.9 +21
25.0

(1.3—1.1’)=‘1’.1'

e y-
.

~* 2. The entry for cell ’b"" is determrned by horizontal rnterpola-

tion between 1.0 and 1.1.

.25.1=25.0=0.1 B
soo 25.0' = 250 R

‘1.O-l—“0
. 25.0

(111 0)

3. The entry for "p" is then determined.by vertical interpola-
tion between. 1.1 and 1.0.

395,100—300,000 = 95,100 ;
| 400,000-300,000 = 100,000 .. . .
195,100

4 222 10—11- 10
St 50,000 ! b= 20

Consequently, the 68—percent confidence interval, as shown by
these data, is from 24.1 to 26.1 percent; the 90-percent con-
fidence interval is from 23.5 to 26.7 percent; and the 95-percent

.confidence interval is from 23.1 to 27.1 percent.

Drfferences The standard errors shown are not drrectly applu-

' cable to drfferences between ‘two- sample estimates. The stand-

ard error of a dlfference between estimates is approxrmately
equal to the square root of the sum of the squares, of the standard
error of each estimate considered separately "This formula is

_quite accurate for the difference between estimates of the same

characteristics in two drfferent SMSA s or the drfference be-
tween separate and uncorrelated characterrstrcs |n the same

. B x }‘
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SMSA. If there is-a high. positive correlation between the two -
characteristics, the formula will overestimate the true standard -

error; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overlap of the
1979 and 1983 AHS-SMSA samples a positive correlation
should be expected when-making comparisons between 1979
and 1983 characteristics.

lllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in 1983
there were 151,800 owner-occupied housing units with three

bedrooms in this SMSA. Thus, the apparent difference, as shown .

by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 562,800. Table | shows the standard error of 99,000
is approximately - 4,260 and the standard error of 151,800 is
approximately 5,040. Therefore, the standard error of the
estimated difference 0f.52,800 is about 6,600.

6,600 = \/ (4,260)2 + (5,040)2

Consequently, the 68-percent confidence interval for the 52,800
difference is from 46,200 to 59,400 housing units. Therefore,
a conclusion that the average estimate derived from all possi-

ble samples, of this difference, lies within a range computed in

this way* would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 42,240 to 63,360 housing units, and the 95-percent con-
fidence interval is from 39,600 to 66,000 housing:units. Thus,
we can conclude with 95 percent confidence that:the number
of 1983 owner-occupied housing units with three bedrooms is
greater than the number of owner-occupied units with _tw.o
bedrooms since the 35-percent confidence interval does not in-
clude zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possnble samples
lies within the interval. The following procedure may be used

to estimate confldence Irmlts ofa medran based on sample data:

1. From table IV, determine the standard error of a 50-percent °

characteristic on the base of the-median.
2. Add to and subtract from 50 percent the standard error deter-
mined in step 1. :

3. Using the distribution of the characterrstlcs determine the_’ '
confidence interval correspondlng to the two points estab-‘ '
lished in step 2. To find the lower endpomt of the confldence . j_ _'
interval, it is necessary to know into which interval of the.

distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-

" vals could be different, although this will not happen very
often. : .

For about 68.out.of. 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in.step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between: these two values.

lllustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1-of part A of this report shows the
median number of persons for owner-occupied housing units is
2.5. The base of the distribution from which this median was
determined is 395,100 housing units.

1. Interpolation using table IV s;vho_ws that the standard error of
- 50 percent on a:base of 395,100 is approximately 1.1 per-

. centage points. .

2. To obtain a 95-percent confrdence mterval on the estrmated
median, initially add to and subtract from 50-percent twice
the standard error determined in step 1. This yields percent-

“age limits of 52.2 and 47.8.

3. From the distribution for ‘“persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5t02.5 persons)

" contains the 48; 0 percent derlved in step 2. About 62,300
housingunits or* 15 8" percent fall below thls lnterval and
133,400 housing units or 33.8 pércent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-

‘fidence interval is found to be about:

(47.8—15. 8)
1.5+ 25 15 —_— " =24
( ) .~ 33.8

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.2 percent derived in step 2.

" About 195,700 housing units or 49.5 percent fall below this
interval, and 72,500 housing units or 18.3 percent fall within
this interval. The upper limit of the 95-percent confidence in-

“terval is found- to be about: " :

.. 2.5+ @3.5-25) 2207495 _, ¢
. L . ‘1,8 .3

Thus the 95 percent confldence mterval ranges from 2.4 to .
2.6 persons Ce P i -
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TABLE I. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
_of 1979-1983 Lost Owner Housing Units for the Denver, CO, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA g

(68 chances out of 100)

Standard error’

Standard error’

Size of A Size of A
estimate n Not in estimate In Not in
SMSA central central SMSA central central
city ‘city ' city city
Ot e 210 220 2101 75000............. 3,790 3,360 3,620
100 . et 210 220 210§ 100,000............ 4,280 3,560 4,050
200 . .. 210 220 210 | 110,800 .. .......... ‘4,470 3,600 4,200
BOO . .....cii i 330° 330 320} 150,000............ 5,020 - 4,600
700 .. ... 390 3380 380 { 200,000....... RN 5,530 — 4,870
1,000 ... 460 470 460 | 250,000............ 5,860 - 4,900
2500 ......... ... 730 740 ©720 ] 300,000............ 6,050 — 4,700
5,000 .............. 1,030 1,040 1,020 | 307,600 ............ 6,070 — 4,640
10000 ............. 1,450 1,460 1,430 350,000............ 6,110 - -
25000 ............. 2,270 2,220 2,220 | 400,000............ 6,040 - -
50,000 ............. 3,150 2,950 3,060] 418500............ 5,990 - —

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors ‘shown in the table should be multiplied by a factor of 1.2 for the total SMSA and 1.1 for the central
city and for the balance (not in central city) of the SMSA.

TABLE !I. Standard Errors for Estiméted Number of Ranier_ Housing Units in the 1983 Housing Inventory and for Estimated Number

of 1979-1983 Lost Renter Housing Units for the Denver, CO, SMSA

(Not in CentraIACity) of the SMSA

. {68 chances out of 100)

, for the Central City of the SMSA and for the Balance

Standard error’

Standard error’

Size of R Size of .
estimate In Not in estimate In Not in
SMSA -central central SMSA central central
city (_:ity . ’ city city
Lo I N 170 170 170} 25,000............. 2,030 1,940 2,000
100. . . ee i e 170 170 170 | 50,000 .............. 2,820 2,570 2,750
250 .. .. e 210 | 210 210 { 75000 ............. 3,390 2,930 3,270
500 .. ... 290 290 290 | 100000............ 3,830 3,110 3,650
750 ... . 360 350 360 123,300............ 4,170 3,140 3,920
1,000 ... . o 410 410 410 | 150,000............ 4,490 - 4,150
25600 ....... .. ... 650 650 650 | 1656,600............ 4,550 - 4,190
5,000 .............. 920 910 920 | 200,000............ 4,940 - -
7500 ... ... 00 1,130 1,110 1,120 | 250,000............ 5,240 — -
10,000 ............. 1,300 1,270 1,290 | 278800 ............ 5,350 — -

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.3 for the total SMSA, 1.2 for the central
city, and 1.3 for the balance (not in central city) estimates.
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TABLE I!l. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1979-1983 Lost Owner and Renter Housing Units for the Denver, CO, SMSA for the Central Clty of the SMSA
and for the Balance {Not in Central City) of the SMSA

(68 chances out of 100)

Standard error®

Standarc‘f error'

Size of . N Size of
estimate In . Not in estimate In Not in
SMSA central central SMSA central central
city city " city city
0 210 210 210 | 150,000............ . 4,970. 3,360 4,610
100. ... 210 210 210 | 200,000...... P : ' 5,470 2,480 4,880
200. ... ... 210 210 210 | 225,000......... - 5,650 1,360 4,920
500 ... 320 320 320 | 234,200:.... e . . 5,710 - 4,930
TO0. .o 380 380 380 | 300,000............ 5,980 - " 4,710
1,000 .. ..o 460 460 460 | 400,000............ 5,980 - 3,380
2,500 .............. 720 720 720 | 450,000......... . 5,780 - 1,630
5,000 ..........0.... 1,020 1,010 1,020 | 463,100......... .. | . 8710 ~ o
10,000 ............. 1,440 1,420 1,430 | 500,000............ " 5,440 - -
25000 ............. 2,250 2,160 2,230 | .600,000............ . 4,150 . - -
50,000 ............. 3,120 2,870 3,060 | 675000............ 2,130 - -
75000 ... .......... 3,740 3,270 3,630 ["'697,300............ — - -
100,000 ............ 4,240 3,470 4,050 T '

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupled housmg units; all year-round housmg umts, mobile
home or trailer; all housing units occupied by recent movers; and total vacant housmg units.

" 'For estimates pertaining to new construction, the standard errors shown in the table should be multlphed by a factor of 1.2 for the total SMSA and 1.1 for the central
- ¢city and for the balance (not in central city) estimates. Standard errors of estlmates pertalnlng to total housmg unlts for the central cnty, balance and total SMSA are

assumed to be equal to zero.
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TABLE_ IV Standard Errors for Estrmated Percentages of Housrng Unlts in the 1983 Housrng Inventory and for Estlmated Percentages
‘of 19791 983 Lost Housrng Units for the Denver, CO SMSA for the Central City of the SMSA and. for the ‘Balance (Not
in Central Crty) of the SMSA

{68 chanies out of 100)

Estimated percentage’

Estimated percentage’

‘Base of ‘ Base of
. percentage < Oor | Tor 5 or | 100r-| 25 or 50 percentage Oor | 1or | 50r |10 0or-| 25 or 50
100 | 99 | 95 | 90 | 75 100 | 99" | 95 | 90 | 75
200 ...l 46.1 | 46.1 | 46.1 | 46.1 | 46.1 | 48.3] 150,000 ........ 0.11| 0.3 07| 10] 15 1.7
500 ............ 25.5 | 25.5 | 25.6 | 25.5 | 25.5 | ..29.3 | 200,000 ........ 0.09 | 0.3 06| 09| 1.3 1.5
700 ...l 19.7°1.19.7 | 19.7 | 19.7 | 21.4| 247 |7234,200 ........ 0.07 | 0.3 06| o8| 12| 14
1,000........... 14.6 | 14.6 | 146 146 | 17.9 | '20.7| 300,000 ........ 0.06 | 0.2 05| 07| 10 1.2
2,500 . ..., 64| 64| :64| 79113} 131 400000 ........ 00402 | 05| 06| 09 1.0
5,000........... 33| 33| 40| 56| 80| 93] 450000 ........ 00402 | 04| 06| 08| 10
10,000.......... 1.7 |17 29| 39| 57| 65| 463,100 ........ 004|02 | 04| 06| 08| 10
25,000...0...... 07 ] o8| 18| 25| 36| "4.1] 500000 ........ 003|02 | 04| 06| 08] 09
50,000 .. ....... 03] 06| 13| 18] 25| 29| 600,000 ........ 0.03 | 0.2 04| os5| 07| . o8
75,000.......... 02|, 05| 10| 14| 21| 24| 675000 ........ 0.03 | 0.2 03| o5 07| o8
100, 000......... 02| o4l 09| 12| 18]  21] 697000 ........ 0.02 | 0.2 03| o5 07| o8

Standard errors are presented to the nearest one-tenth of one peroentegeipoim_exoept when the standard error is less than fifteen-hundredths of oneApercentage
point; in those cases, the standard error is shown to the nearest one-hundredth.of one percéntage point. For estimates pertaining td new construction, the standard
“errors shown in the table should be muitiplied by a factor of 1.3 for the total SMSA 1.2 for the central city of the SMSA, and 1.3 for the balance (not in central crty)

~ of the SMSA.

The following factors should be applled o estimates that do not pertaln stnctly to new constructlon The factors are glven separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupied housing units; all renter- occupred housing units; all housing.units built prior to 1970; owner-occupied housing units with complete kitchen facilities: and

. all housing units. with fiush toilets. For percentages. pertarmng to owners, multlply the above standard errors by a factor of 1.1. For estimates pertalmng to both owners
and renters, mumplv the above standard errors by a factor of 1. 1. For estimates pertaining to renters, apply a factor of 1.0.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA'’s in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA’s selected for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA’s; and in 1976 and
1979 for the Baitimore, MD; Denver, CO; Honolulu, Hi; Houston,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD:
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of t?tal housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA'’s and in
the 1980 survey for all SMSA’s, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes
of 4,250 in the other 11 SMSA's. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 4,025 housing units were eligible for interview.
Of these sample housing units, 127 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,025 housing units eligible for interview, 261 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.)

Selection of the original AHS-SMSA sample— The sample for the
SMSA'’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe). In ad-
dition, the sample for those SMSA's which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame —those housing units located in areas not under the
jurisdiction of permit-issuing offices (the nonpermit universe).
In 1970, the following five SMSA’s were 100—percént permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA’s contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA'’s had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector.

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head (non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
illustrated by the following table: )

Tenure
Hf)usehold Owner— Renter—
income Family size Family size
12345+ 12345+

Under $3,000 . . . ...
$3,000 to $5,999 . ..
$6,000 to $9,999 . . .
$10,000 to $14,999 .
$15,000 and over . . .

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous--
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-

_half of the desired sample size. However, whenever a record was

selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size. ’

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place -
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
(i.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA’s which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
(using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in  +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units. A

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program— The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universes. The coverage deficien-
cies included the following units: ' ’

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Housing units missed in the 1970 census.

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census. .

5. Houses that have been moved onto.their present site since
the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA'’s which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, Hi; Houston, TX; and Seattle-Everett,
WA, SMSA'’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA’s, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1 — A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.

‘Two different procedures were used. For the first procedure, the

sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, Hi and New York, NY,
SMSA'’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, Hi; Houston, TX; and
Seattle-Everett, WA, SMSA'’s. ) .

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA’s, this procedure was only implemented.outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census.

2 Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhere.

4. Houses that had been moved onto their present site since
the 1970 census. ‘

initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s and
a rate of 1 in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
(excluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units-within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA’s were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to be in-
terviewed due to time limitations. The sampling was completed
as part of the 1979 AHS.

The second procedure was designed to represent missed units
from structures represented in the AHS. These missed units
were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory —In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1979 survey.
Sampling procedures were identical to those used in selecting
the 1970-1979 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed,- Using listing sheets from 1979, to
identify any housing units missed in the 1979 survey or any
housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction universe, and the non-
permit universe. From the new construction universe, whole
clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permit-issuing
universe pertained to individual housing units.

The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA'’s. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housmg
units in each sector. The third criteria was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA'’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desired sample sizes, additional reduction was done across all
units in the remaihing panels in all SMSA'’s.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in Apr|| 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing reborf,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1. ’ '

ESTIMATION

* The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1979 fi.e.,
1979-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures.

1983 housing inventory —The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, Hi; Houstor, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA'’s; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA's.

Prior to the’implementation of the ratio estimation procedures,
the basic weight (i.e., the inverse of the probability of selection)
for each interviewed sample housing unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
following ratio:

Weighted count of noninterviewed
housing units

Weighted count of interviewed
housing units +

Weighted count of interviewed housing units

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey. :

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the perniit-issuing universe {where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe as previously described). In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas built prior to the
current survey, three cells for the coverage- improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each cell was
equal to the following:

1970 census count of housing units from the permit-issuing universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the permit-issuing
universe in the corresponding cell

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
ing units within the corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to

the AHS sample selection within each SMSA, housing units:

already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,

some variation in the actual probability of selection between .

strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA'’s. .

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit-issuing areas to an independently derivea estimate of this
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and-was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Independent estimate of the >proportion of new construc‘tion housing

units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housing
units from permit-issuing areas built since the last survey in the
~ corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven-
tory in each sector (central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratio estimation factor equaled the
following: ' 4

Independent estimate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA sample housing units -using the
existing weight.

Independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the corresponding independent.
estimates for the cantral city; balance, and total SMSA for each
of the 13 SMSA’s and the estimate which showed the most likely
level of net growth since the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA'’s.’

The Chicago, IL and Portland, OR-WA, SMSA'’s used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. -For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates. '

For the Honolulu, HI and Houston, TX, SMSA's; the inde--

pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the mdependent éstimate from 1983.

1979-1983 lost housing units—The" 1979 1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure .used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, Hi and Portland, OR-WA, SMSA’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA's as was
described in the Current Housing Report, Series H-170, Housing
Characteristics for Selected Metropolitan Areas. Since. the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight
associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units.

1979 estimation procedure— This report presents data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA'’s; and a two-stage ratio estimation process for the
Honolulu, Hl and Portland, OR-WA, SMSA's. A detailed descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979 '

Ratio estimation procedure of the 1970 Census of Populatnon
and Housing—This report presents data on -the housing
characteristics of the 1970 housing inventory from the.1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.

A detailed description of this ratio estimation procedure can be-
found in the 1970 Census .of Housing report, Volume |, Hous- -

ing -Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible  errors associated with

estimates based on data from sample surveys—sampling and -

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housihg report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, processing, coverage;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—"'coverage’’ and ’ content errors. The * ‘coverage’’
errors determined how complete|y housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The ‘‘content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys. : .

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, ‘Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1975’' and ‘’Reinter-
view Results for the Annual Houéing Survey—SMSA Sample:
1976."

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in -
the representation of conventional {non-mobile home or trailer)
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was - conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do. not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the-coverage improvement section of this
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are used: It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS safnple missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housmg units may be consuderably Iess
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However biases of sub-
totals would still remain.

Rounding errors —For errors associated with processing, round-
ing of estimates introduces another source of error in the data,

the severity of which depends on the statistics being measured..

The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. '

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large numbér of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is a measure of the precision with.which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard-

error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling
errors not measured by the standard error. The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible safnples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard -error were calculated from each
sample, then:

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible

~ samples.

2. Approximately 90 percent of the mtervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items-and
also could be prepared at a moderate cost, a-number.of approx-
imations were required. As a result, the tables of -stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for: any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housing inventory can be found in
the AHS Series.H-170 reports for 1979.

Tables I, ll, and lll {pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics’
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 7,944 for the total SMSA, 3,464 for
the central city of the SMSA, and 7,149 for the balance of the
SMSA.

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centéges are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

Table IV (page App-48) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as Vile" as
estimated percentages of the 1979-1983 lost housing units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table 1V.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
o,= the standard error of the numerator
g the standard error of the denominator

lllustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 149,100
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an
estimate of this size is approximately 2,160. The following inter-
polation procedure was used.

The information presented in the following table was extracted

rn

from table |. The entry for “’x’’ is the one sought.

Size of estimate "Standard error

140,100 ........ e " 2,180
149,100 ... ... ..., X
160,000 ... ....ovnin... 2,160

The entry of /x’' is determined as follows by vertically inter-
polating between 2,180 and 2,160.

149,100— 140,100 = 9,000
150,000— 140,100 = 9,900

9,000

2,180 + (2,160—-2,180) = 2,160

’

Consequently, the 68-percent confidence interval, as shown by
these data, is from 146,940 to 151,260 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 145,640 to 152,560 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 144,780 to 153,420 housing units with 95
percent confidence.

Table A-1 of part A also shows that of the 149,100 owner-
occupied housing units, 34,800, or 23.3 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent} shows that the stand-
ard error of the 23.3 percent is approximately 1.0 percentage
points. The‘following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied (see table IV footnotes). The
entry for “‘p’’ is-the one sought.

Estimated percentage

Base of percentage

10 or 90 23.3 25 0r 75
100,000 .......... 08| - a 1.2
149,100 . ......... P )
150,000 .......... 0.7 b 1.0

Iu

1. The entry for cell "’a’’ is determined by horizontal interpola-
tion between 0.8 and 1.2. ’

23.3—10.0 = 13.3
25.0—-10.0 = 15.0

13.3

0.8 + (1.2—0.8) = 1.2

2. The entry for cell “’b"’ is determihed by horizontal interpola-
tion between 0.7 and 1.0.

23.3—10.0=13.3
25.0—-10.0 = 15.0

13.3
15.0

0.7+ (1.0-0.7)=1.0

3. The entry for ‘’p’’ is then determined by vertical interpola-

tion between 1.2 and 1.0.

149,100— 100,000 = 49,100
150,000— 100,000 = 50,000

49,100

1.2+ —.
: 50,000

(1.0-1.2)= 1.0

Consequently, the 68-percent confidence interval, as shown by
these data, is from 22.3 to 24.3 percent; the 90-percent con-
fidence interval is from 21.7 to 24.9 percent; and the 95-percent
confidence interval is from 21.3 to 25.3 percent.

Differences — The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA’s or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two
characteristics, the formula will overestimate the true standard
error; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overlap of the
1979 and 1983 AHS-SMSA samples a positive correlation
should be expected when making comparisons between 1979
and 1983 characteristics.

lllustration of the computation of the standard error of a
difference —Table A-1 of part A of this report shows that in 1983
there were 74,900 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 40,100. Table | shows the standard error of 34,800
is approximately 1,480 and the standard error of 74,900 is ap-
proximately 2,010. Therefore, the standard error of the
estimated difference of 40,100 is about 2,500.

2,500 = / (1,480) + (2,010)2

Consequently, the 68-percent confidence interval for the 40,100
difference is from 37,600 to 42,600 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 36,100 to 44,100 housing units, and the 35-percent con-
fidence interval is from 35,100 to 45,100 housing units. Thus,
we can conclude with 95 percent confidence that the number
of 1983 owner-occupied housing units with three bedrooms is
greater than the number of owner-occupied units with two
bedrooms since the 95-percent confidence interval does not in-
clude zero or negative values.

Medians—For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
'lies within the interval. The following procedure may be used
to estimate confidence limits of a median based on sample data:

1. From table IV, determine the standard error of a 50-percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the

distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that-these two distribution inter-
vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

fllustration of the computation of the 95-percent confidence in-

terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.6. The base of the distribution from which this median was
determined is 149,100 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 149,100 is approximately 1.2 per-
centage points.

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4.

3. From the distribution for ‘‘persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
contains the 47.6 percent derived in step 2. About 23,500
housing units or 15.8 percent fall below this interval, and
48,300 housing units or 32.4 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

1.5+ (2.6—1.5) 47:6-158) _, ¢
32.4

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.4 percent derived in step 2.
About 71,800 housing units or 48.2 percent fall below this
interval, and 27,600 housing units or 18.5 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

(52.4—48.2) _
18.5

2.5+ (3.56—-2.5) 2.7

Thus, the 95-percent confidence interval ranges from 2.5 to
2.7 persons.
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TABLE I. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Owner Housing Units for the Hartford, CT, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

{68 chances out of 100}

Standard error’

Standard error?

Size of . Size of .
estimate In Not in estimate In I
. SMSA central central SMSA central central
. City city city city
O. .. 80 70 80§ 14,700............. 1,030 840 1,050
100................ 90 80 90| 25,000............. 1,310 — 1,340
200, . ... ... 120 110 130 | 60,000............. 1,750 - 1,750
500................ 200 180 200 | 75000............. 2,010 - 1,950
700. .. ... 230 210 240 | 100,000............ 2,150 - 2,000
1,000 .............. 280 260 290 140,100 . ........... 2,180 . 1,810
2,500 ... 440 400 450 | 150,000............ 2,160 - -
5000 .............. 610 550 630 | 154,800............ 2,140 - -
10,000 ............. 860 740 880

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.1 for the total SMSA, and 1.3 for the central
city, and 1.0 for the balance (not in central city) of the SMSA.

TABLE |l. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Renter Housing Units for the Hartford, CT, SMSA, for the Central City of the SMSA and for the Balance
{Not in Central City) of the SMSA

(68 chances out of 100)

Standard error?®

Standard error’

Size of . Size of .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O 60 50 60| 7,500.............. 650 590 660
100. ... ... 80 70 80| 10,000............. . 740 660 760
200. ... . e 110 100 110 ] 25000............. 1,140 850 1,150
500................ 170 160 170 | 40,200............. 1,390 760 1,390
700. ...l 200 190 210 | 50,000............. 1,520 - 1,500
1,000 ............:. 240 230 240 | 56,400............. 1,580 - 1,560
2,500 ........ ... 380 360 380§ 75,000............. 1,740 — -
5000 .............. 530 490 540 | 96,700 ............. 1,850 — —

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be muitiplied by a factor of 1.2 for the total SMSA, 1.5 for the central
city, and 1.2 for the balance (not in central city) estimates.

N
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TABLE Ill. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1979-1983 Lost Owner and Renter Housing Units for the Hartford, CT, SMSA, for the Central City of the
SMSA and for the Balance {(Not in Central City) of the SMSA

(68 chances out of 100}

Standard error’ Standard error’
Size of . Size of .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O, e 70 50 80 50,000............. 1,690 490 1,690
100, ..o 80 70 90 | 54,900 ............. 1,740 — 1,740
200. ... 120 100 120 | 75000............. 1,930 - 1,880
500............ . ... 190 160 200 100,000 ............ 2,070 — 1,940
700 . ... ... o 220 190 230 150,000 ............ 2,070 — 1,650
1,000 .............. 270 230 280 175,000............ 1,940 — 1,210
2500 .............. 420 360 430 196,500 ............ 1,750 — —
5000 .............. 590 500 610 | 200,000............ 1,700 - —
10,000 ............. 830 670 850 250,000............ 330 — -
25,000 ............. 1,260 860 1,290 | 251,500............ - - -

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupied housing units; all year-round housing units, mobile
home or trailer; all housing units occupied by recent movers; and total vacant housing units.

‘For estimates pertaining to new construction, the standard errors shown in the table should be muitiplied by a factor of 1.1 for the total SMSA, 1.5 for the central
city, and 1.1 for the balance (not in central city) estimates. Standard errors of estimates pertaining to total housing units for the central city, balance, and total SMSA
are assumed to be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1 9834 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units for the Hartford, CT, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA ’

{68 chances out of 100)

Estimated percentage’ Estimated percentage’
Base of Base of
percentage 0 or 1or Sor |100r | 25 or 50 percentage O or 1or S5or |10 o0or | 25 or 50
100 99 95 90 75 100 99 95 90 75

200 ... ...l 22.3 22.3 | 22.3 | 223 | 23.2 26.8 | 50,000 ......... 0.1 0.3 0.7 1.0 1.5 1.7
500 ............ 10.3 10.3 | 10.3 ] 10.3 | 14.7 16.9 | 75000 ......... 0.1 0.3 0.6 0.8 1.2 1.4
700 ... 7.6 7.6 7.6 86| 12.4 14.3 1 100,000 ........ 0.1 0.2 0.5 0.7 1.0 1.2
1,000........... 5.4 5.4 5.4 7.2 | 10.4 12.0 ] 150,000 ........ 0.04 0.2 0.4 0.6 0.8 1.0
2,500........... 2.2 2.2} '33 4.5 6.6 7.6 | 200,000 ........ 0.03 0.2 0.4 0.5 0.7 0.8
5000........... 1.1 11 2.3 3.2 4.6 5.4 | 250,000 ........ 0.02 0.2 0.3 0.5 0.7 0.8
10,000.......... 0.6 0.8 1.7 2.3 3.3 381 251,500 ........ 0.02 0.2 0.3 0.5 0.7 0.8
25,000.......... 0.2 0.5 1.0 1.4 2.1 2.4

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard
errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA, 1.4 in the central city of the SMSA, and 1.2 in the balance (not in central city) of the SMSA.

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupied housing units; all renter-occupied housing units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with flush toilets. For percentages pertaining to renters, multiply the above standard errors by a factor of 1.0. For estimates pertaining to both owners
and renters, multiply the above standard errors by a factor of 1.1 for the total SMSA, 1.0 for the central city, and 1 .2 for the balance. For estimates pertaining to owners,
apply a factor of 1.2 for the total SMSA, 1.1 for the central city, and 1.2 for the balance (not in central city).
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SAMPLE DESIGN

Apnuai Housing Survey—The estimates for each of the 13
SMSA’s in this report series {H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey {AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA’s selected for the AHS are interviewed on a rotating
basis. The group of 3 SMSA's selected for interview during
1983 were interviewed praviously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramenta, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA’s: and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honoluly, HI; Houston,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; 5t. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN: Miami,
FL; Portland, OR-WA; and Sacramento, CA} in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA's, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981, Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order 10 achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA's and sample sizes
of 4,250 in the other 11 SMSA's. Interviewing for all SMSA's
was done during April 1983 through December 1983.

In this SMSA, 4,009 housing units were eligible for interview.
Of these sample housing units, 167 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,009 housing units eligible for interview, 263 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Dasignation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are ds-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews {i.e..

units eligible to be interviewed) or type B noninterviews li.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. {For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. {This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1978 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.)

Selection of the original AHS-SMSA sample — The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe} and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe}. In ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurisdiction of permit-issuing offices {the nonpermit universe).
tn 1970, the following five SMSA’s were 100-percent permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA’s contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA,
The remaining SMSA's had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector.

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,

" and housing units in certain special places or group quarters.

Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head {non-Black/Black}
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units, The occupied housing unit records were further stratified
50 that each unit was assigned to 1 of BO strata accerding to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure
-Hf)usehold Owner— Renter—
income Family size Family size
12345+ 12345+

Under $3,000 . ... ..
$3,000 to $5,999 . ..
$6,000 to §9,999 . ..
$10,000 to $14,999 .
$15,000 and over . ..

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
setected to be in sample, the housing unit record adjacent o it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size. ) i

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
{i.e., the new construction universe}. The sampie selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of parmits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four {usually ad-
jacent) housing units were farmed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA’s which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
{using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in  +
1970 census ED

4

The sample ED's were then divided into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED, All housing units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken ta correct cer-
tain deficiencies in the AHS-SMSA sample from the parmit-
issuing and new construction universes. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2. Mobile homes piaced in parks either missed during the 1970
census or established since the 1970 census.

3. Housing units missed in the 1970 census. -

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census. "

5. Houses that have been moved onto their present site since
the 1970 census. - -

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census. .

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's which were interviewed for the first time in
1975, a fullimplementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX: and Seattle-Everatt,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of.the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1978. For the Louisville, KY-IN; New York, NY: Sacramento, CA;
and St. Louis, MO-IL, SMSA's which were also interviewsd for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1—A sample of new con-
struction units, whose permits were issued before January 1970,
but completed 3fter April 1970 ‘was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-mare-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample {regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits. within each ~f the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Bahtimore, MD; Denver, CO; Honolulu, HI; Houston, TX; and
Seattle-Everett, WA, SMSA’s.

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage :mprovement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census.’ Second, the parks were
divided into clusters of an expected size of four sites and a
sainple of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mabile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT: and Portland, OR-WA,
SMSA's, this procedure was cnly implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1 970
census but now contain units converted to residential use,

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,

or had no utility hookup but were occupied by persons with

a usual residence elsewhere.

4. Houses that had been moved onto their present site since.

the 1970 census. °

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's and

a rate of 1 in 22 for the other nine SMSA’s. Then, succeading .

structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
{excluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the |nterven|ng struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been 100
great, a representative schsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA’s were interviewed for the first time in 1976 and had

these sampling procedures implemented at that time, some 1976 _.

coverage improvement assignments were not sent out to be in-

terviewed due to time limitations. The sampling was uompleted
as part of the 1979 AHS.

The second procedure was designed to reprasent mrssed units

from structures represented in the AHS. These missed units .

were:

1. Units missed in the 1970 census.

2. Units converted. to residential use since the 1970 census |n_

structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit- issuing

universe. Second, for the multiunit structure selected above, all

housing units were listed and matched to the 1970 census. Any

missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory —In the permlt-'

issuing universe, a sample of new construction burldlng permits,
issued since the 1879 survey, was selected to represent hous-
ing units built in permit- issuing areas since the 1979 survey.

Sampling procedures were identical to those used in selecting

the 1970-1979 new construction sample, which were described
previously. ln the nonpermit universe, "sample segments were
dependently recanvassed, using listing sheets from 1979, to

identify any housing units ‘missed in the 1979 survey or. any -

housing units added since the 1879 survey.
1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction universe, and the non--

permit uhiverse. From the new construction universe, whole

clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permit-issuing

universe pertained to individual housing units.

" The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York NY, SMSA’s and sample snzes of 4,250 in the
other 11 SMSA'’s. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
Units in each sector. The third criteria was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA's and in the balance of the New York, NY, SMSA. For
the sample units that were'classified as owners in the prior year
(1 975 or 1976}, panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT: Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desrred sample sizes, additional reduction was done across all
units in the remarmng panels in all SMSA's.

1970 Census of Populatiun and Housing— The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on

" either 20-, 15%-, or 5-percent sample data collected in April 1970
- for the Decennial Census of Population and Housing. A detailed

descnptlon of the sample design employed for the 1970 cen-
sus can be obtained |n the 1970 Census of Housing report,

Volume |, Housing Characteristics for States, Cities, and

Counties, Part 1.

ESTIMATION

The 1983 AHS sample produced two types‘of estimates for
each SMSA Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview.(i.e., the 1983 housrng
inventory) and estimates pertaining to charactenstlcs of housing

units removed from the housrng inventory since 1979 (i.e.,
1979-1983 lost units). Each type of estimate employed separate,

'aithough similar, est|matlon procedures

o 1983 housmg |nvantory-—The AHS estimates of characteristics -
.of the 1983 housing inventory were produced using a two-stage

ratio estimation . procedure for the Chicago, IL; Hartford, CT;

" Honolulu, Hi: Houston, TX; New York, NY; Portland, OR-WA;

St. Louis, ‘MO-IL; _and the Seattle-Everett, WA, SMSA's; and a

-three-stage ratio estimation procedure for the Baltimore, MD;

Denver, CO; Louisville, KY- IN; Miami, FL; and Sacramento, CA,
SMSA’s.

Prior to the lmplementatron of the ratio estimation procedures,
the basic welght {i.e., the inverse of the probablhty of selection}
for each interviewed sample.housing unit was adjusted to ac-
count for the nonlnter\news previously mentioned. This noninter-
view ad|ustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-

ing units. The neninterview adjustment factor was equal to the’

following ratio:

Weighted count of interviewed

Weightad count of noninterviewed
housing units + )

housing units

Weighted count of interviewed housing units

V-The following describes the neninterview adjustment cells for
all units excluding those built in permit:issuing areas since the
last survey.

. Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe as previously described). In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas built prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing units

. within- each permit-issuing universe noninterview cell men-

tioned'pré'viously. The ratio estimation factor for each cell was
equal to the following:

1970 census count of housing units from the permit-issuing universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the permit-issuing
universe in the corresponding call

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of alt the AHS sample hous-
ing units within the corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then appiied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,
some variation in the actual probability of selecfion between
strata were introduced during the AHS sample selection process.

The next ratio estimation proc?dure was applied in the
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's. .

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units l?uilt since the last survey in
permit-issuing areas to an independently derived estimate of this
distribution, :

This ratio estimation factor was calculated separately for the
central city and balance of sach SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).

This ratio estimation factor equaled the following:
1
Independent estimate of the proportion-of new construction housing
units from permit-issuing areas built since the last survay in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housing
units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weaighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
astimation procedure. The computed ratio estimation factor was
then applied to the existing weight for ail sample housing units

classified within the carrespanding ratio estimation cell,

The next ratio estimation procedure was applied in all SMSA’s.
This procedure invalved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven-
tory in each sector (central city and Palance} for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratio estimation factor equaled the
following: '

Independent estimate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratic was obtained from the weighted
estimate of the AHS-SMSA sample housing units using the
existing weight.

Independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sampie estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA's and the estimate which showed the most likely
level of net growth since the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA: St. Louis, MO-IL; and Seattle-Everett, WA, SMSA's.

The Chicago, IL and Portland, OR-WA, SMSA’s used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectars, the independent estimate of the total SMSA was pro-
porticned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and Houston, TX, SMSA’s, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1979-1983 lost housing units—The 1978-1983 lost housing
units {housing units removed from the inventory) estimates
employed the two-stage ratic estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, HI and Portland, OR-WA, SMSA’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,
TX: Miami, FL; and Seattle-Everett, WA, SMSA’s as was
described in the Current Housing Report, Series H-170, Housing
Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory, weight
associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units.

1979 estimation procedure —This report presents data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA’s; and a two-stage ratio estimation process for the
Honolulu, Hl and Portland, OR-WA, SMSA's. A detaited descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979. ’

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume I, Hous-
ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
astimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated wﬁi.th
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide-correct information; mistakes in recording or coding the
data; other errors of collection, resgonse, processing, coverage;
and estimation for missing data. Nonsampli'ng errors are not
unique to sample surveys since they can, and do occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsamplmg error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of ‘error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted 10 measure
two types of general errors associated with 1970 census
estimates —‘'coverage’’ and "‘content’’ errors. The ““coverage’’
errors determined how completely housing units were countad
in the census and the extent to which occupancy status was
erroneously reported. The “‘content’” errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC{E)-5, The Coverage of Housing in the 1970
Census, and PHCIE}-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, **Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1976 and *’Reinter-
view Results for the Annual Housing Survey —SMSA Sample:
1976.""

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional {non-mobile home or trailer}
new construction. Due tc time constraints, only those building
permits issued more than 5 months before the survey ended
were aligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not. adequately presented.

The Coverage Improvement Program-also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix} was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

‘Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they wers
not listed during the canvassing. It should be noted that since
these ED's were recanvassed for the 1979 and 1983 surveys,
the number of missed housing units may be consuderably less
for 1983. : .

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain,

Rounding errors —For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends an the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey,

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same guestionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimiate provides a measure of the varia-

'tlon among the estimates from all possible samples and thus,

is'a measure of the precision with which an estimate from a
sample approximates the average result of all possuble samples

One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling

errors not measured by the standard érror. The sample estimate .

and its estimated standard error enable one. to construct inter-
val estimates in which the interval includes the average result
of all possible samples with.a known probability. For example,
if all possible samples were selected; each of. these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each.:
sample, then: - s

1. Apprommatelv 68 percent of the intervals from one standard
érror below the estimate to one standard error above the
estimate would include the average result of all possnble
samples.

2.'Apprommately 80 percent of the intervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possiblé
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is |ncluded in the con-
structed interval.

The figures presented in the tables that follow {page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In arder to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a nhumber of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather. than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housing inventory can be found in
the AHS Series H-170 reports for 1979,

Tables I, il, and I (pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the -
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units {housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 15,266 for the total SMSA, 11,514 _
for the central city of the SMSA, and 10,024 for the balance
of the SMSA.

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per- -
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if .
the percentages are 50 percent or more. -

Table IV {page App-48) presents the standard errors of esti-
mated percentages for the 1383 housing inventory as well as
estimated percentages of the 1979-1983 lost housing units
{housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table (V.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard

arrors and should be used primarily for construction of confidence

intervals for characteristics when estimates of zero are obtained.
For ratios, 100 (x/y}, where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator
oy = the standard error of the denominator

Hlustration of the use of the standard error tablas—Table A-1
of part A of this report shows that in 1983 there were 120,600
owner-occupied housing units in this SMSA. Interpolation using
table 1 of this appendix shows that the standard error of an
estimate of this size is approximately 2,100. The following inter-
polation procedure was used.

The information presented in the following table was extracted
from table |. The entry for “'x'’ is the one sought.

Size of estimate Standard error

100,000 .......onvnn... , : 2,060
120,800 ............... o x
128,100 ... ... 2,120

The entry of “'x’" is determined as'follow_s by vertically inter-

polating between 2,060 and 2,120.

120,600—100,000 = 20,600
128,100— 100,000 = 28,100

20,600

29599 (2,120—2,060) = 2,100
28,100

2,060 +

Consequently, the 88-percent confidence interval, as shown by
these data, is from 118,500 to 122,700 housing units.
Therefore, a conclusion that the average estimate, derived from
all possibie samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 117,240 to 123,960 housing units with

90 percent confidence; and that the average estimate lies within®
the interval from 116,400-to 124,800 housing units with 95

percent confidence.

Table A-1 of part A also shows that of the 120,600 owner-
occupied housing units, 20,300, or 16.8 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent) shows that the stand-
ard error of the 16.8 percent is approximately 0.8 percentage
points. The following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied {(see table IV footnotes). The
entry for ‘’'p’’ is the one sought.

Estimated percentage

Base of percentage g
. 10 or 90 16.8 25 or 75
100,000 .......... 1  os a 1.1
120,600 .......... ' P
150,000 .......... ’ 0.6 b 0.9

1. The entry for cell ’a” is determined by horizontal interpola-
tion between 0.8 and 1.1.

16.8—10.0 = 6.8
25.0-10.0 = 15.0

68

0.8 + (1.1-0.8) =

2. The.entry for cell “’b’’ is determined by horizontal interpola-
tion between 0.6 and 0.9.

. 16.8-10.0=6.8
25.0—10.0 = 15.0

0.6 + == (0.9-0.6) =
16.0

3. The entry for "'p’’ is then determined by vertical interpola-
tion between 0.9 and 0.7,
. 120,600-100,000 = 20,600
150,000— 100,000 = 50,000

20,600

09+ — .
50,000

{0.7-09)= 0.8

Consequently, the 68-percent confidence interval, as shown by
these data, is from 16.0 to 17.6 percent; the 90-percent con-
fidence interval is from 15.5 to 18.1 percent; and the 95-percent
confidence interval is from 15:2 to 18.4 percent.

Differences— The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA’s or the difference be-
tween separate and uncorrelated characteristics in the same
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SMESA. f there is a high positive correlation between the two

characteristics, the formula will overestimate the true standard
error; but if there is a high negative correlation, the formula will

underestimate the true standard error. Due to the overlap of the'
1979 and 1983 AHS-SMSA samples a positive correlation -
should be expected when making comparisons between 1979

and 1983 characteristics.

Mustration of the computation of the standard error of a
difference — Table A-1 of part A of this report shows that in 1983
there were 61,500 owner-occupied housing units with thres
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 41,200, Table | shows the standard error of 20,300
is approximately 1,110 and the standard error of 61,500.is
approximately 1,800. Therefore, the standard error of the
estimated difference of 41,200 is about 2,110.

2,110 =/ (1,110)? + (1,800)2

Consequently, the 68-percent confidence interval for the 41 200
difference is from 39,090 to 43,310 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 37,820 to 44,580 housing units, and the 95-percent con-
fidence interval is from 36,980 10 45,420 housing units. Thus,

we can conclude with 95 percent confidence that the number

of 1983 owner;occupied housing units with three bedrooms is
greater than the number of owner-occupied units with two
bedrooms since the 95-percent confidence intérval does not in-
clude zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence Iimits of a median based on sample data:

1. From table IV, determine the standard error of a 50- percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error déte'r-‘
mined in step 1. : :

3. Using the distribution of the characterlstlcs determlne the

confidence interval corresponding to the two pomts estab- -

lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the

distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary
to know into which interval. of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.: - -

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined.in step 1. For about 95 out
of 100 possable samples, the average median from all possible
samples would lie between these two values.

Hiustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
3.1. The base of the distribution from which this median was
determined is 120,600 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 120,800 is approx:mately 1.2 per-
centage points.

2. To obtain a 95- -percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4.

3. From the distribution for “‘persons’* In table A-1 of part A,

- the interval for owner-occupied housing units with three per-
sons {for purposes of calculating the median, the category

- of three persons is considered to be from 2.5 to 3.5 persons)
contains the 47.6 percent derived in step 2. About 43,800
housing units or-36.3 percent fall below this interval, and
25,200 housing units or 20.9 percent fall within this interval.
By linear interpolation, the lower limit of the 95-parcent con-
fidence interval is found to be about:

'47.6—236.3)
2.5+ (3.6-2.5) 2 _=99 _ 4
13.56-2.5) 20.9 3.0

Similarly, the interval for owner-occupied housing units with

three peréons contains the 52.4 percent derived in step 2.

About 43,800 housing units or 36.3 percent fall below this

interval, and 25,200 housing units or 20.9 percent fall within

this interval. The upper limit of the 95-percent confidence in-
" terval is found to be about:

{62.4-36.3)
25+(3.5-25) —/— """ =33
( , 20.9 .

Thus, the 95-percent confidence interval ranges from 3.0 to
3.3 persons.
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TABLE |. Standard Errors for Estimated Numbar of Owner Housing Units in the 1983 Hoﬁsing Inventory and for Estimated Number’

"{68 chances out of 10()

of 1979-1983 Lost Owner Housing Units for the Honotulu, HI, SMSA, for the Central City of the SMSA and for the Balance
{Not in Central City} of the SMSA

Standard error_'

Standard error!

Size of . S Size of .

estimate In Not in estimate I Not in

' SMSA central central SMSA central central
city' ‘ cit{f city city ' '
0. 70 80 60} 10,000............. 810 ' 860 760
100. . ... i 80 * 90 80| 25,000............. 1,250 1,280 1,120
200, . ... ..o 120 130 110 50,000 ............. 1,670 1.620 1,350
B00. ... ... i 190. + 200 180 | 61,400............. 1,800 1,680 1,350
FOO0. ... e 220 230 210 | 66,700 ............. 1,850 1,700 -
1,000 ........ ..., 260 280 250 | 75,000............. 1,920 — —
2500 ........ ..., 410 440 400 | 100,000............ 2,060 - -
8000 .............. 580 620 550 128100 . ........ ... 2,120 — -

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard emors shown in the teble should be multiplied by a factor of 1,2 for the total SMSA,and 1.1 for the centrat
city, and 1.2 for the balance (not in central city) gstimates.

TABLE II. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number
' of 1979-1983 Lost Renter Housing Units for the Honolutu, HI, SMSA, for the Central Crty of the SMSA and for the Balance
{Not in Central City) of the SMSA

. {68 chances out of 100} ‘

Standard error’

Standard error’

Size of . o Size of .
estimate In Not in ‘estimate n Not in
SMSA central central . o SMSA centrat * central
' city city - city city
O 70 80 60| 10000 .. .......... 800 870 730
100, ... 80 g0’ 80| 25000..... ... ... .. 1,230 1,290 1,080
200, ... 0 120 130 OO0 50,000 ... ... ... 1,650 1,630 1,290
BOO . .. ... 180 200 170§ 83,700 . ............ 1,690 1,660 1,300
7200, . ...l 220 240 200 75,000............. 1,900 1,720 -
1,000 . ... ... 260 280 240 { 81,100 . ... 1,940 1,710 -
2500 . ... . ..., 410 440 380 | 100,000 ...........¢ 2,040 - -
5000 .............. 570 620 530 134,800..........." 2,100 — -
7500 .............. 700 760 640

P

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.’

For estimates pertaining to new construction, the standard errors shown in the table should be multlplned by a factor oi 1. 2 for the total SMSA, 1.1 for the centra!
city, and 1.2 for the balance (not in central city) estimates..
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TABLE Ill. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1979-1983 Lost Ownaer and Renter Housing Units for the Honolulu, HI, SMSA, for the Central City of the
SMSA and for the Balance {Not in Central City) of the SMSA

{68 chances out of 100)

Standard error' Standard error’
Size of ize of
estimate o Not in eiti:-nate In Not in
SMSA central central SMSA central central
city city city city

O... .. 70 80 JOF B0000..,.......... 1,720 1,600 1,430
100, ... . 90 90 Q0 | 75,000............. 1,980 1,690 1,380
200, . ... 120 120 120 | 100,000............ 2,120 1,590 980
BOO .. ... ... ... ... 190 200 90 | 115100............ 2,170 1,410 -
700 . ... ... ... 230" 230 230 | 147.800............ 2,170 - -
1,000 .. ... ... ... 270 280 270 |1 150,000 ............ 2,170 - -
2500 . ... ......... 420 440 420 | 200,000............ 1,870 - -
5000 ... .......... 600 610 590 | 250,000............ 950 - -
10,000 . ............ 840 - B8bBO 820 | 262,900............ - - -
25000 .. ... . ... .. 1,280 1,270 1,190

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupied housing units; all year-round housing units, mobils
home or trailer; all housing units occupied by recent movers; and total vacant housing units.

'For estimataes pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA and for the central
city and 1.1 for the batance (not in central city) estimates. Standard errors of estimatas pertaining 10 total housing units for the central city, balance, and total SMSA
ara assumed 1o be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units for the Honolulu, HI, SMSA, for the Central City of the SMSA and for tha Balance
{Not in Central City) of the SMSA '

|68 chances out of 100) )

Estimated percentage’ Estimated percentage’
Base of ‘ ~ Base of
percentage 0 or 1or S5or | 100or | 26 or 50 percentage Oor 1or S50r | 10 o0r | 25 or 50
100 99 95 20 75 100 99 95 90 75

200 ..., ... 25,7 [ 26.1 | 25.1 | 26.1 | 25.1 290 | 50,000 ......... 0.1 0.4 0.8 1.1 1.6 1.8
BOC . ........... 118118 11.8]| 11.8 | 159 1831 75,000 ......... 0.1 0.3 Q.7 0.9 1.3 1.6
700 .. ... 8.8 8.8 8.8 93] 13.4 15.8 | 100,000 ........ 01 0.3 0.6 0.8 1.1 1.3
1,000, .......... 6.3 8.3 6.3 78| 11.2 13.0 | 150,000 ........ 0.04 0.2 0.5 0.6 0.9 1.1
2,500........... 2.6 2.6 3.6 4.9 7.1 8.2 | 200,000 ........ 0.03 0.2 0.4 0.5 0.8 0.9
5000........... 1.3 1.3 2.5 3.5 5.0 5.8 260,000 ........ 0.03 0.2 0.4 0.5 0.7 0.8
10000, ......... 0.7 0.8 1.8 2.5 3.5 4.1 262,900 ........ 0.03 0.2 0.3 0.5 0.7 0.8
25000.......... 0.3 0.6 1.1 1.6 2.2 2.8

'Stendard errors are presented to the nearest ona-tenth of one percentage point except when the standard error Is less than fifteen-hundredths of one percentage
point; in those cases, the standard arror la shown to the nearast ons-hundredth of one percentage paint. For estimates pertaining to new construction, the standard
errors shown in the tabla should be multiptied by a factor of 1.2,

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separataly for renter housing units, owner
housingunits, and for estimates pertaining to both owners and rentera. Some examples of the estimates to which these factors should be applied are given by the following:
&ll occupled housing units; all renter-occupled housing units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with flush toileta. For percantages pertaining to renters, multiply the above standard errors by a factor of 1.0 for the total SMSA, 1.1 for the central
clty, and 0.9 for the balance (not in central city) of the SMSA, For percentages partalning to owners, muttiply the abova standard errors by a factor of 1.0 for the tota!
SMSA, 1.1 for the central city, and 1.0 for the balance {not in central city} of tha SMSA. For percentages pertaining to both owners and rentars apply a factor of 1.0
for the total SMSA, 1.1 for the central city, and 1.0 for the balance (not In centel city}.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA's in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development

. The SMSA’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA’s selected for mtervnew during
1983 were interviewed previously in. 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA'’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA’s; and in 1976 and
1979 for the Baitimore, MD; Denver, CO; Honolulu, HI; Houston,
TX; and Seattle-Everett, WA, SMSA'’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA'’s (Chlcago IL -Houston, TX; New
York NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA's (Baltimore, MD;

Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami, . -

. FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportiqnateiy
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In'the 1975,.1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA's, excluding New York, NY and
St.. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units beu?g in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. L'ouis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. ]]This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes’
of 4,250 in the other 11 SMSA's. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 3,793 housing units were eligible for interview.
Of these sample housing units, 147 interviews were not obtained
because, for occupied sample units, the.océupénts refused to
be interviewed, were not at home after Eepeated visits, or were

- unavailable for some other reason; or, for vacant units, no in-

formed respondent could be found after repeated visits. in addi-
tion to the 3,793 housing units eligible for interview, 341 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections. '
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. {For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments

“ in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. {This sample represented
additions to the housing inventory in nonpermit-issuing areas

" since the 1979 survey.)

t

Selection of the original AHS-SMSA sample — The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuing was
" selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census (the néw construction universe). In ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located ‘in- areas not under the
jurisdiction of permit-issuing offices {the nonpermit universe).
in 1970, the followidg five SMSA’s were 100-percent permit-
-issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA's contain a
sample: from the nonpermit universe.
. Samplmg operatrons described in the following paragraphs,
“were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
‘pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA’s had an overall sampling rate about the
same for the sample selected from both the central city and the
- balance of the SMSA, since the samvplle was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector. \ '

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing un'rts,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupred hous-
ing unit records were stratified by race  of head (non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified

.50 that each unit was assigned to 1 of 50 strata according to

its tenure, family size, and household income category-as
illustrated by the following table:

Tenure
Hpusehold Owner— Renter'——"
income Family size Family size
12345+ 12345+

Under $3,000 . .. ...
$3,000 to $5,999 . ..
$6,000 to $9,999 . ..
$10,000 to $14,999 .
$15,000 and over . . .

Thus, for this SMSA, the occupied hoUsing unit records from
the permit-issuing universe were aSS|gned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the. SMSA. A sample
selectlon procedure was then mstltuted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housrng unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
{i.e., the new construction universe), The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four {usually ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate. "

For those SMSA’s which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
(using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing.units in  +
.1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with well-defined boundaries having an exbected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to prdduce an expected four sam-
ple housing units.

The .next step was the selection of one of these segments
w1th|n each sample ED. All housnng units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the: permit-
issuing and new construction universes. The coverage deficien-
cies included the folloWing units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2 Mobile homes placed in parks either missed during the 1970 .

census or established since the 1970 census.

3. Housing units missed in the 1970 census.

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

5. Houses that have been moved onto their present site since
the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s which were interviewed for the first time in
1975, a fullimplementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD: Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Covefage improvement for deficiency 1 —A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures:
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units). :

The first stage was a sample-of permit offices, and the second
stage was a sample ‘of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA's an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided .into clusters of an expected:size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HI; Houston, TX; and
Seattle-Everett, WA, SMSA's.

in the Chicago, IL; Hartford, CT; Miami, FL; and Portiand,
OR-WA, SMSA’s units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —in permit—issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for-each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks: were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA'’s, this procedure was only implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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typés of missed structures (structures that had no’ chance of
selection for the AHS): :

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 197Q
census but now contain Aunits‘con’verted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with

* @ usual residence elsewhere. -

4. Houses that had been moved onto thenr present srte srnce

the 1970 cénsus. '

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 iin 24 for the Chicago,
IL; Hartford, CT; Miami, FL: and Portland, OR-WA, SMSA's and
a rate of 1in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
{excluding the sample unit structure) were found that had been
“eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA’s were interviewed: for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to’be in-
terviewed due to time limitations. The sampllng was completed
as part of the 1979 AHS.’

The second procedure was designed to represent missed-units -
from structures represented in the AHS. These missed units

were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
stfuctures that contained some residential units in 1970.

First, a subsample of AHS housing Units in multiunit structures’

of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and mat,chqed to the 1970'census. Any
-missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory —In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1979 survey.
Sampling procedures were identical to those used in selecting
the 1970-1979 new construction sample, which were described
previously.' in the nonpermit universe, sample segments were

dependently recanvassed, using listing sheets from 1979, to-

identify any housing units missed .in the 1979 survey or any
housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction universe, and the non-
permit universe. From the new construction universe, whole
clusters were"“dropped' From the nonpermit universe, whole
segments were dropped. Reduction from the permlt issuing
universe’ pértained to individual housing units.

The 1983 sample reduction was to achieve three criteria. The

first criteria was to achieve sample sizes of 8,500 in the Chicago,

IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA's. The second criteria was to achieve samples
distribufed'proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The th:rd criteria was to obtain a sample
having equal Aumbers of renters and owners. In order to achieve
this result panels 1 to 3 were dropped in the Chicago, | IL;
Houston, TX,, St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were droppe'd in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR WA; and Sacramento CA, SMSA’s. In order to achieve the
desired sample sizes, additional reductlon was done across all
unlts in the remalnlng panels in all SMSA's.

1970 Census of Populatlon and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-

. tory that existed at the time of the 1970 census) are based 'on

either 20-, 15-, or 5 percent samp!e data collected in Apnl 1970

~ for the Decennlal Census of Populatlon and Housrng A detailed

descnptlon of the sample desugn employed for the 1970 cen-
sus can;be ‘obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Countres Part1

ESTIMATION -

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1 979 (i.e.,
1979-1983 lost units). Each type of estimate employed separate,
although S|m|Iar estlmatlon procedures

1983 housing inventory —The AHS estimates of charactenstncs
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;

St Louis, MO-IL; and the Seattle-Everett, WA, SMSA's; and a

three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisvilie, KY-IN; Miami, FL and Sacramento CA,
SMSA's.

Prior to the implementation of the ratio estimation procedures,

* the basic weight (i.e., the inverse of the probability of selectnon)

for each interviewed sample housing unit was adjusted to ac-

- count for the noninterviews previously mentioned. This noninter-
” view adjustment was done separately for occupied and vacant

housing units built in- permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
following ratio:

Weighted count of interviewed Weighted count of noninterviewed
housmg units + housmg unlts

Weighted count of interviewed' housrng units

The"following describes the nonintervlew adjustment cells for
all units excluding those built in permlt issuing areas since the
last survey :

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 nomntervrew cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe as previously described). In addition, within
each sector, separate nonrntervrew factors were computed for
one noninterview cell for conventional new constiiction
sample housing units in permit-issuing areas ‘built vprior to the
current survey, three cells ‘for. the coverage improvement
universe, two cells for the nonpermit unrverse one cell for
sample housing units from the permit-issuing unlverse which
consisted of the four vacant strata in the stratlfrcatlon of the
universe as previously descrlbed and one cell from the special
.place universe. .

The following ratlo estlmatlon procedure was employed for

all sample housing units from the permit-issuing universe. This )

factor was computed separately for all sample housing units
within each permit-issuing universe noninterview cell men-

tioned previously. The ratio estrmatlon factor for each cell was

equal to the. following:

1970 census count of housing units from the permit- lssumg universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the pérmit-issuing
"~ universe in the corresponding cell .

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
ing units within the corresponding ratio estimation categones
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor, was
then applied to the existing werght for each sample housmg unit
within the corresponding ratio estimation’ category.

This ratio estimation procedure was introduced to correct the

probabilities of selection for samples in each of the strata used

in the sample selection of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-

tion was then applied to the remaining units to select the AHS -
sample. Since the number of housing units deleted from the-AHS
universe frame was not necessarily proportional among all strata;’

some variation in the actual probability of selection betweé_n
strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the
Baltimore, MD; Denver, CO Louisville; KY-IN; Miami, FL and
Sacramento, CA, SMSA's:

This ratio estimation procedure was utilized to adjust the-cen- -
tral city/balance distribution of the weighted sample estimate
of new.construction housing units built since the last survey in
permit-issuing areas to an rndependently derivea estimate of this
distribution. :

~This ratio estimation factor was calculated separately for the
central city and-balance of each SMSA and was applied to all
new construction housmg units from’ permrt issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor.equaled the following" :

lndependent estrmate of the proportlon of new construction housrng
units from permit-issuing areas built since the last survey in the
. corresponding sector of the SMSA .

Sample estimate. of the proportron of new constructron housmg
units from permit-issuing areas built'since the last survey in the
corresponding sector of the SMSA o

The mdependent estlmates of new constructron were based
upon the number of authorized- bU|Id|ng permrts whlch were
determrned from the Survey of Construction (SOC) The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housrng unlts
classified within the corresponding ratio estimation cell’

The next ratio estlmatron procedure was applied in all SMSA’ s.
Thls procedure mvolved the ratio estlmatlon of the AHS- SMSA

:welghted sample estlmate of the August 1983 housrng inven-
‘tory in each sector (central city and balance) for each SMSA to
-an ,|ndependent estimate of total housing units for the corre- -

sponding ‘sector. This ratio estimation factor equaled- the

'.followrng

lndependent estimate of the August 1983 housing unit. inventory
for the correspondlng sector of the SMSA

AHS SMSA sample estimate of the housing inventory for the
correspondmg sector of the SMSA - :

The mdependent estimates of total housmg units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA ‘sample housing units using the

‘existing weight.” b

Independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA's. These estimates were derived by using 1980 census

counts in conjunction with estimates of change in the housing

inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each

of the 13 SMSA'’s and the estimate which showed the most likely

level of net growth since the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT: Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA's.

The Chicago, IL and Portland, OR-WA, SMSA’s.used a com-
bination of the independent.estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and. Houston, TX SMSA s, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the indeperrdent estimate from 1983.

1979-1983 lost housing units—The 1979-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, Hi and Portland, OR-WA, SMSA’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver CO; Hartford, CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA's as was
described in the Current Housing Report Serles H-170, Housing
Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight
associated ‘with each 1979-1983 lost unit. This welght was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housrng units.

1979 estimation procedure — This report presents 'data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA’s; and a two-stage ratio estimation process for the
Honolulu, HI and Portland, OR-WA, SMSA's. A detailed descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on. the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be

found in the 1970 Census of Housing report, Volume |, Hous-”' :

ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housmg Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, process,ing,Acoyerage;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well. ‘ '

Obtaining a measurement of the total nonsamphng error
associated with the estlmates from a survey is very difficult, con-
S|denng the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with thé estimates for the 1970 Census of Popula-
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970  census
estimates— ‘‘coverage’ and ‘‘content’’ errors. The ‘‘coverage’
errors determined how cornpletely housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The ‘‘content’* errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys. )

The detailed results of these studies, as well as the
methodology employed are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA— A cohtent reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was con_ducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureali memoranda “’Reinterview Results for the
Annual Housing Survey SMSA Sample 1975’ and ‘‘Reinter-
view Results for the Annual Housmg Survey SMSA- Sample
1976."

Coverage errors—In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional {non-mobile home or trailer)
new construction. Due-to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-

_struction in permit-issuing areas for this SMSA. However, these

permits issued during the last 5 months.of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey _

was conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies; new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.
The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct

deficiencies 3-6 (see the coverage improvement section of this_

appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all housing units located in-
side these ED’s would bé represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,

the number of missed housing units may be conS|derany less -

for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned,; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors—For errors associated with processing, round-
ing of estimates introduces another source of error in the data,

the severity of which depend’s on the statistics being measured. ’

The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. '

Sampling errors for the AHS-SMSA sample— The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is a measure of the precision with which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling

errors, but it does not measure as such, any systematic biases -

in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling
errors not measured by the standard error. The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each |
sample, then: ' S

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples.

2. Approximately 90 percent of the intervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the .average result of all possible
samples. L

The average result of all possible samples either is or is not-

contained in any particular computed interval. However, fb‘r a

particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con¥
structed interval.

The figures presented in the tables that follow (page App- 47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand- :
ard errors provude an indication of the order of magnltude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1879 housing inventory can be found in
the AHS Series H-170 reports for 1979. ~

Tables I, Il, and Il (pages App-47 to App-49) presents the
standard errors applicable to estimates of characteristics df.the .
1983 housing inventory as well as estimates of characteristics -
of the 1979-1983 lost housing units {housing units ‘removed
from the inventory). Linear interpolation should.be used to deter-
mine the standard errors for estimates not specnflcally shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C1
of part A of this report are 110,511 for the total SMSA, 31, 384
for the central cities of the SMSA, and 105, 961 for the balance
of the SMSA. . .

" The reliability of an estimated peréentage, computed. by ‘
using the sample data for both numerator and denomina't‘or",‘
depends upon both the size of the percentage and the size of-
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the correspondingj
estimates of the numerators of the percéentages, particularly |f
the percentages are 50 percent or more. '

Table IV (page App-49) presents the standard errors of esti-
mated percentages.for the 1983 housing inventory as well as

" estimated percentages of the 1979-1983 lost housing units ~

(housing units removed from the inventory). Two-way interpola-
tion should be used to.determine standard errors for estimated
percentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where,‘ x is not a subclass of y, table IV

underestimates the standard error of the ratio when there is little -

or no correlation between x and y. For this type of ratio, a better

approximation of the standard error may be obtained by letting ‘

the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y -= the denominator of the ratio
0, = the standard error of the numerator
oy = the standard error of the denominator

lustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 709, 900
owner-occupied housing units in this SMSA. Interpolation usmg
table | of this appendix shows that the standard error of an
estimate of this size is approxnmately 10,350. The followmg
mterpolataon procedure was used.

The information presented in the foIIownng table was extracted

e

from table 1. T_he entry for “'x |s the one sought

" Size of estimate Standard error

700,000 ............. . 10,370
709,900 ... ... X
768,500 ... .. ..., ' 10,260

The entry of ’x" is determined as follows by vertically inter-
polating between 10,370 and 10,260.

709,900—700,000 = 9,900
768,500— 700,000 = 68,500

9,900

10,370 + ———
’ 68,500

(10,260—-10,370) = 10,350

Consequently, the 68-percent confidence interval, as shown by

these data, is from 699,550 to 720,250 housing units.
Therefore, a conclusion that the average estimate, derived from

all possible samples, of 1983 owner-occupied housing units lies .

within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 693,340 to 726,460 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 689,200 to 730,600 housing units with 95
percent confidence. ‘

Table A-1 of part A also.shows that of the 709,900 owner-
occupied housing units, 152,800, or 21.5 percent, had two.
bedrooms. Interpolation using table IV of this appendix {i.e.; in-
terpolation on both the base and percent) shows that the stand- -
ard error of the 21.5 percent is approximately 0.8 percentage
points. The following: interpolation procedure was used

The information.presented in the following table was extracted
from table IV, with factor applied (see table IV footnotes}. The
entry for “’p’’ is the one sought. . :

Estimated p‘ercentage

Base of percentage ,

. 10 or 90 215 25 or 75
700,000 ... ....... 06| al =~ 09
709,800 .......... ' T op ’ '
800,000 .......... 0.6 b 0.9

1. The entry for-cell “a’’ is determined by horizontal interpola-
tion between 0.6 and 0.9.

21.56—-10.0=11.5
25.0—10.0 = 15.0

0.6+ 15

(0.9—-0.6) =

2. The entry for cell “b''is determmed by honzontal |nterpola-_
tion between 0.6 and 0.9.

21.6-10.0 = 11.5
25.0—10.0'= 15.0

11.5

(0:9—0.6) = 0.8
15.0

5,

0.6 +

3. The entry for “p’’ is then determined by vertical interpola-
tion between 0.8 and 0.8 This interpolation is not necessary
as ‘a’’ and ‘b’ have the same value. The formula, however,
would appear as follows. :

709, 900— 700 OOO 9,900
800,000—700, OOO = 100,000

08+ _ 290 8 08= 08
. 100,000 -

Consequently, the 68-percent confidence interval, as shown by

these data, is from 20.7 to 22.3 percent; the 90-percent con- _

fidence interval is from 20.2 to 22.8 percent; and the 95-percent
confidence interval is from 19.9 to 23.1 percent.

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula .is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA's or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA If there is a high positive correlation between the two
characterlstlcs the formula will overestimate the true standard
error; but |f there is a high negative correlation, the formula will
underestimate the true standard error. Due to the-overlap of the
1979 and 1983 AHS-SMSA samples a positive correlation
should be expected when making comparisons_between 1979
and 1983 characteristics.

llustration of the computation of the standard error of a
difference— Table A-1 of part A of this report shows that in 1983
theré were 391,500 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent dlfference as shown
by these data, between owner-occupied housmg units with two
bedrooms and owner-occupied housing units with thre_e
bedrooms is 238,700. Table i shows the standard error of

152,800 is approximately 6,620 and the standard error of

391,500 is approximately 9,460. Therefore, the standard error,
of the estimated difference of 238,700 is about 11,550. _:

11,560 = \/ (6,620) + (9,460)*

Consequently, the 68-percent confidence interval for the

238,700 difference is from 227,150 to 250,250 housing units:
Therefore, a conclusion that the average estimate derived from

all possible samples, of this difference, lies within a range com-

puted in this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 220,220 to 257,180 housing units, and the 95-percent
confidence interval is from 215,600 to 261,800 housrng units.

Thus, we can conclude with 95 percent confldence that the B

number of 1983 owner-occupied housing units with three
bedrooms is greater than the number of owner-occupied units
with two bedrooms since the 95-percent confidence interval
_does not include zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence limits of a median based on sample data:

1. From table IV, determine the ‘standard error of a 50-perr:ent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1. _
3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the

3

distribution the Iower percentage limit falls. Similarly, to find

the upper endpornt of the confldence interval, it is necessary

to know into which. interval of the drstnbutaon the upper

percentage limit falls. Note that these two distribution inter-

vals could be different, although this will not happen very
. often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

‘A two-standard-error confidence interval may be determined
by‘ finding the values corresponding to 50 percent plus and minus
twice the standard error determrned in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

litustration of the computation of the 95-percent confidence in-
. terval of a median— Table A-1 of part A of this report shows the
, median number of persons for owner-occupied housing units is
. 2.9. The base of the distribution from which this median was

determined is 709,900 housing units.

1. 'Interpolation using table. IV shows that the standard error of

50 percent on a base of 709 900 is approxnmately 1.1 per-
" centage points. Lo
2. To obtain a 95- percent confldence interval on the estimated
.'medran initially add to‘and subtract from.50 percent twice
- the standard error determined in step 1. This yields percent-
age limits of 47.8 and 52.2
3. From the distribution for “‘persons’’ in table A-1 of part A,
the interval for owner- occupled housing units with three per-
T sons {for | purposes of calculatlng the median, the category
of three persons is consrdered ‘to be from 2.5 t0 3.5 persons)
contains the 47.8 ‘percent derived in step 2. About 305,700
housing units or 43.1 percent fall below this interval, and
136,200 housing units or 19.2 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence intervalis found to be about:

(47.8-43.1)

=27
19.2

2.5 + (3.5—2.5)

- Similarly, the interval for owner-occupied housing units with
three persons contains the 52.2 percent derived in step 2.
About 305,700 housing units or 43.1 percent fall below this
interval, and 136,200 housing units or 19.2 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

(62.2—43.1)

2.5 +(3.5— 25)
19.2

= 3.0

Thus, the 95-percent confidence interval ranges from 2.7 to
: 3.0 persons.
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TABLE I. Standard Errors for Estimated Number of Owner Housmg Umts in the 1983 HOUSIng Inventory and for Estlmated Number
. of 1979-1983 Lost Owner Housing Units for the Houston TX, SMSA for the Central City of the SMSA and for the Balance
(Not |n Central Clty) of the SMSA ' : :

.

-(68 chances_out of '100)

Sta'ndard error?

Standard error’

-Size of o N Size of. : 0
estimate o 10 ., “Notin " estimate : coIn Not in
. SMSA central " central - SMSA central central
S C|ty _city ¢ S ity ©city ) B
O 320 | .. 290 - 460 5,480 4,910 . 6,290
100 ..o 320 - 200 | 460 6,570 5,730 7,380
2000 e 320 290 | 460 7,430 6,260 8,120 -
500. ... .o, 400 [~ 380 | 480 8,120 6,570 8.610
T00. L 480 | .. - 450 570 8,240 “e610° 8,690
1,000 ... T 870 | . '540 -+ 680 8,680 |- 7~ 8,900
2,500 ..ol 900 - 850" 11,070 9,530 - 8,900
5,000 .............. - 1,270 1,190 1,510, 10,060 - 8,130
10,000 ....0 .. .:..,. 1,790- £1,680 2,130 110,090 | . - . 8,030
25,000 ... ... ...... 12,820 2,630 .. ' '3,340 10,340 |- - -
50,000 . ............ 13,950 | 3,640 . 4,630 | 700, .. | 10370 — =
75,000 ............. 4790 ~4,350 © 5,560 | 768,500 SUOPRVSRIRE B 5‘10,260 = -

Note: The owner housmg units pertaln to owner- occupled housnng units and vacant housmg units excludlng vacant for—rent housmg units.

‘For estimates pertaining to new construction, the standard errors shown in the table should be multlphed by a factor of 1. 8 for the fotal SMSA ',

cnty and 1.8 for the balance (not in central cny) of the SMSA

‘1.3 for the central

TABLE Al Standard. Errors for Estlmated Number of Renter Housing Umts in the 1983 Housmg Inventory and for Estlmated Number
' . of 1979-1 983 Lost Renter Housing Units for the Houston, TX SMSA for the Central Crty of the SMSA and for the Balance
(Not in Central City) of the SMSA

) " (68 chances outof100) T "

Standard error’. '

Standard error’

Size of . " Size'of Pt c
estimate - . N : ___In R . Notiin ‘estimate'-: e S ‘ ngt n-
' SMSA " central central - ) SMSA ‘central _central
‘ city ~city T © ity T ety
0. it 350 | . - 320 420 | 75000.............|. . 499 | _ 4570 5,300
100 350 320 420 | 100,000..... o) 87001 5,150 16,000
200. ... . 350 320 420 | 150,000 ............ 6,840 ' 6,000 © 7,030
500 . ..t . 420 | 400, ...460 | 192,400............}.  7610| _ 6,490 . 7,650
700. ...l " 500 . 470 540 | 200,000...... .. ... 7,730 6,560 7,740 -
1,000 ... 590 560 650 | 250,000......:. LT 8,450 6.890 ' 8,210
2500 .. ...l 940 890 | .- 1,020 300,000 ..... 0 ... 9,040 7,040 1 © " 8,480
5,000 ............:. 0 .1,320 1,250 1,440 1. 368,500 . ........... 9,680 6,940 8,560
7500 ... ... 1,620 1,530 1,760 | 400,000-........%... 19,920 6,770 8,490
10,000 ............. 1,870 1,760 2,030°| 500,000....... L 10,480 5,680 7,760
25,000 . ...l 2,940 2,750 3,180 560,800~ ... ..:..... 10,680 4,360 . *. 6,860
50,000 ., ............ 4,110 3.810 . 4,410

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multlphed by a factor of 1.7 for the total SMSA, 1.2 for the central
city, and 1.9 for the balance (not in central city) of the SMSA.
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TABLE lll. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
' ‘Number of 1979-1983 Lost Owner ‘and Renter Housing Units for the' Houston, TX SMSA, for the Central City of the
SMSA and for the Balance (Not in Central City) of the SMSA

(68 chances out of 100)

Standard error?

Standard error’

Size of e Size of i
* estimate In Not in estimate In . Not in .
SMSA central central . : : SMSA central central
' . City - city city- - - - City
0. . . . 430 340 540 | .200,000..... e 8,590 6,770 8,790
100. . ... 430 340 540 | 250,000....... I : 9,390 7,110 9,330
200. ... ..l 430 340 540 | 300,000............ 10,040 7,260 9,630
500................ 470 410 540 | 400,000...... e 11,020 " 6,990 - 9,640
700 . ..o 550 480 . 610 | 500,000............ 11,630 5,860 8.810
1,000 ......... ... .. 660 580 730 | 600,000............ : 11,950 3,010 6,840
2500 ..... .0 ... . < 1,040 910 1,160 | 628,200....... e ‘11,990 C - 5,940
5000............... 1,470 1,290 .1,640 | 700,000..... PRPEPEN 11,990 - 770
10,000 ............. : 2,080 1,820 2,310 | 701,100..... AP " 11,990 - -
25000 ............. 3,260 2,840 3,610 | 800,000 ............ 1 ° 11,760 - -
50,000 ............. 4,570. 3,930 5,010 1 900,000............ 11,230 - —
75000 .............. 5,540 4,710 6,020 | 1,000,000 .......... 10,370 - -
100,000 .........:.. "6, 330 5,320 - 6,810 | 1,250,000 .......... - 5,690 - —
150,000 ............ 7,600 6,190 ‘ .7,990 1,329,300 ... .. ... - - -

‘Note: Some examples that pertam to both owner and renter housmg unlts are: total housing units; all occupled housmg unlts all year-round housmg units, moblle
home or trailer; all houslng units occupled by recent movers, and total vacant housmg umts

*For estimates penammg to new construction, the ‘standard errors shown in the table should be multlplled by a factor of 1.6 for the total SMSA, 1. 2 for the central
city,and 1.7 for the balance (not in central city) of the SMSA. Standard errors of estlmates pertamlng to'total’ housmg umts for the central cuty balance and total SMSA

are assumed to be equal to zero.
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-TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
. of 1979-1983 Lost Housing: Units. for the Houston, TX, SMSA, for the Central C|ty of the SMSA and for the Balance
(Not in Central City) of the SMSA

{68 chances out of 100)

- Estimated percentage’ g Estimated percentage’
Base of : _ Base of
percentage Oor | 1or | 5or |100r | 250r 50 percentage Oor | 1or | Bior j100r |25 0r | 50
100 99 | 95 20 75 100 99 95 90 | 75
200 ..o LT ‘61.2| 61:2 | 61.2 | 61.2} 61.2 ‘62.8 | 200,000 ....-".. 0.2°°1 04 09| 1.2 1.7 2.0
500 ............ 38.7 | -38.7 | 38.7 | 38.7 | 38.7 .39.7 | 250,000 . ...... 0.13 ] 04 0.8 1.1 1.5 1.8
700 ... 31.1 | 31.1 | 31.1 | 31.1 | 311 33.6 | 300,000 ........ | 0.1 0.3 0.7 1.0 1.4 1.6
1,000, .......... 24.01°2401) 240 ] 240 | 24.3| -.28.1 | 400,000 ....:... 0.08 0.3 0.6 0.8 1.2 1.4
2,500........... 1.2 11,2 | 11.2 | 11.2 | 16.4, 17.8 | 500,000 ........ 0.06 |: 0.3 0.5 0.8 1.1 1.3
5000........... 5.9 5.9 5.9 7.5] 109 12.6 | 600,000 ....:... 0.05 0.2 0.5 0.7 1.0 1.1
10,000.......... 3.1 3.1 3.9 5.3 7.7 8.9.| 700,000 ........ ] 0.05 0.2 05 0.6 0.9 1.1
25,000.......... 1.2 . 1.2 24 34 491 56 |.800,000 ...:.... | 0.04] 0.2 0.4 0.6 0.9 1.0
50,000.......... 0.6 0.8 :1.7 2.4 3.4 . 4.0 | 900,000 ........ 0.04| 0.2 0.4 0.6 0.8 0.9
75,000.......... 0.4 06 1.4 1.9 2.8 -3.2 | 1,000,000.. .:.... | 0.03] 0.2 0.4 0.5 0.8 0.9
100,000......... 0.3 0.6 1.2 1.7 2.4 28 1,250,000 . 0.03]| 0.2 0.3 0.5 0.7 0.8
150,000......... 0:2,|. 0.5 1.0 1.4 2.0 2.3 | 1,329, 300. N 0.02 0.2 0.3 0.5 0.7 0.8

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage pomt For estimates pertaining to new construction, the standard
errors shown in the table should be multiplied by a factor of 1.8 for the total SMSA, 1.2 for the central city, and 2.2 for the balance (not in central city)of the SMSA.

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupied housing units; all renter-occupied housing units; all housing units built prior to 1970; owner-occupied housing units with,complete:kitchen facilities; and
all housing units with flush toilets. For percentages pertaining to renters, multiply the above standard errors by a factor of 1.1 for the total SMSA, 1.0 for the central
city, and 1.2 for the balance (not in central city) of the SMSA. For percentages pertaining to owners, multiply the above standard errors by a factor of 1.0for the total
SMSA. and for the central city and 1.2 for the balance (not in central city). For percentages pertaining to -both owners and renters apply a factor of 1. 2 for the total.
SMSA, 1.0 for the central city, and 1.3 for the balance (not in central city) of the SMSA,
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA’s in this report series {H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development,

The SMSA'’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA's selected for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA: and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT. Miami, FL; and Portfand, OR-WA, SMSA’s; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Hanolulu, HI; Houszon,
TX; and Seattle-Everett, WA, SMSA's (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX: New
York, NY; St. Louis, MO-IL; and Seartle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s {Baltimore, MD:
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN: Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SM3A
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA's and in
the 1980 survey for all SMSA's, excluding New York, NY and
5t. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget iimitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order 10 achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA's and sample sizes
of 4,250 in the other 11 SMSA’s. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 4,060 housing units were eligible for interview.
Of these sample housing units, 193 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason: or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,050 housing units eligible for interview, 220 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the foliowing categories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1980
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed} or type B noninterviews {i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1980 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1980 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1980 survey.)

4. Ali sample housing units that were added to sampie segments
in the nonpermit universe since the 1980 survey and remained
in sample after the 1983 reduction. {This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1980 survey.)

Selection of the original AHS-SMSA sample — The sample for the
SMSA's which, in 1970, were 100-percent permit-issuing was
selected from two sample frames —housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices {the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census {the new construction universe). In ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurisdiction of permit-issuing offices {the nonpermit universe}.
In 1970, the following five SMSA’s were 100-percent permit-
issuing: Hartford, CT; Honolulu, HE; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA's contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA's had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in gach
sector.

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sampile of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head (non-Black/Black)}
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
8o that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income categofy as
illustrated by the following table:

Tenure
Hf)usehold Owner— Renter—
income Family size Family size
12345+ 12345+

Under $3,000 . ... ..
$3,000 10 $5,999 ...
$6,000 to $9,999 ...
$10,000 to $14,999 .
$15,000 and over . ..

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
{i.e., the new construction universe}. The sample selection from
the list of new construction building permits was an independ-
ent operation within this SM3SA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four {uscally ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA's which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
{using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample sefection,
the ED's were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in  +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with weil-defined boundaties having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are incfuded.

Sample selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new canstruction universes. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2. Mobiie homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Housing units missed in the 1970 census.

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

5. Houses that have been moved onto their present site since
the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Port!and,
OR-WA, SMSA’'s which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, Hi: Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
‘the 1976 AHS with sore updating and refining as part of the

— .

e

1979 AHS. For these SMSA's, estimates of housing units added
by & specific procedure reflect units added in 19786 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY:; Sacramento, CA;
and St. Louis, MO-IL, SMSA's which were also interviewed for
the first time in 19786, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1-— A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA,
Tweo different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures,
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units ariginally setected for the
AHS-SMSA sample {regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honoluiu, HI and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1978 AHS far the
Baitimore, MD; Denver, CO; Honolulu, HI: Houston, -TX; and
Seattle-Everett, WA, SMSA's.

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’'s units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction {SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —in permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT;: and Portland, OR-WA,
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-8 —The remaining
missed Gnits were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection far the AHS):

1- Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on Aprit 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhere.

4. Houses that had been moved onto their present site since
the 1970 census.

Initially, a subsampte of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
iL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's and
a rate of 1 in 22 for the other nine SMSA's. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
{excluding the sample unit structure)} were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA's were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to be in-
terviewed due to time limitations. The sampling was completed
as part of the 1979 AHS.

The second procedure was designed to represent missed units
from structures represented in the AHS. These missed units
were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1980-1983 additions to the housing inventory —1In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1980 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1980 survey.
Sampling procedures were identical to those used in selecting
the 1970-1980 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1980, to
identify any housing units missed in the 1980 survey or any
housing units added since the 1980 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction universe, and the non-
permit universe, From the new construction universe, whole
clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permit-issuing
universe pertained to individual housing units.

The 1983 sample reduction was to achieve three criteria. The
first criteria was 10 achieve sample sizes of 8,600 in the Chicago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA’s. The second criteria was to achieve samples
distributed proportinnately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Housten, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
{1975 or 1976}, panels 1 to 3 were dropped in the Baltimore,
MD: Denver, CO; Hartford, CT: Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desired sample sizes, additional reduction was done across all
units in the remaining panels in all SMSA's.

1970 Census of Population and Housing— The estimates per-
taining to the 1970 housing inventory {i.e., the housing inven-
tory that existed at the time of the 1970 census} are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Eistimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1980 flie.,
1980-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures.

4983 housing inventory —The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honelulu, HI; Houston, TX; New York, NY: Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA’s; and a
three-stage ratio estimation procedure for the Baitimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA's.

Prior to the implementation of the ratio estimation procedures, '
the basic weight (i.e., the inverse of the probability of selection)
for each interviewed sample housing unit was adjusted 1o ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all othar hous-
ing units. The noninterview adjustment factor was equal to the
following ratio:

Weighted count of noninterviewed
housing units

Weighted count of interviewed
housing units +

Weighted count of interviewed housing units

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey.

Within each sector of each SMSA, a noninterview fac:or was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stiatifica-
tion of the universe as previously described}. In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas buiit prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each cell was
equal to the following:

1970 census count of housing units from the permit-issuing universe
in the corresponding celt

AHS sample estimate of 1970 housing units from the permit-issuing
universe in the corresponding cell

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
ing units within the corresponding ratio estimation categories
using the existing weight {i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,
some variation in the actual probability of selection between
strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the
Baltimore, MD;.Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's.

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit-issuing areas to an independently derived estimate of this
distribution. .

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector {(central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Independent estimate of the proportion of new construction housing

units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sampfe estimate of the proportion of new construction housing
units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction {SOC}. The sampie
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation ceii.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven-
tory in each sector {central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratio estimation factor equaled the
following:

Independent estimate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratic are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA sample housing units using the
existing weight.

Independent estimates of total housing units were derived for
the central city, balance; and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construg-
tion permit authorizations and post-census demolition permits.

The sample estimates of total housing units after the permit
new construction ratio estimation {i.e., the existing sample
estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA's and the estimate which showed the most likely
level of net growth since the 1980 census in both the central




APPENDIX B—Continued

App-43

city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT: Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA's.

The Chicago, IL and Portland, OR-WA, SMSA’s used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and Houston, TX, SMSA's, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1980-1983 lost housing units—The 1980-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure for the New
York, NY, SMSA and a three-stage ratio estimation procedure
for the Louisville, KY-IN; Sacramento, CA; and St. Louis, MO-
L, SMSA's used to produce the AHS-SMSA estimates of the
1980 housing inventory as was described in the 1980 Current
Housing Report, Series H-170, Housing Characteristics for
Selected Metropolitan Areas. Since the 1980-1983 lost hous-
ing units existed, by definition, in the 1980 housing inventory,
there was a 1980 housing inventory weight associated with each
1980-1983 lost unit. This weight was used to tabulate the
estimates of the characteristics of the 1980-1 983 lost housing
units.

1980 estimation procedure—This report presents data on the
housing characteristics of the 1980 housing inventory from the
1980 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a two-stage ratio estimation
process for the New York, NY, SMSA and a three-stage ratio
estimation procedure for the Louisville, KY-IN; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s. A detailed description of this ratio
estimation procedure can be found in the AHS Series H-170
reports for 1980.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volurne |, Hous-
ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys —sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsamgpling errors associated with the 1970 census
estimates. A description of the sampling errors ascociated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—in general, nonsampling errors can be
attributed to many sources: Inability to ohtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recarding or coding the
data; other errors of collection, response, processing, coverage;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaihing a measurement of the total nonsampling erros
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1980 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1870 census
estimates—*‘coverage’’ and ‘content’’ errors. The "‘coverage”
errors determined how completely housing uhits were counted

‘in the census and the extent to which occupancy status was

arroneously reported. The ‘‘content’” errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evatuation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, ''Reinterview Results for the
Annual Housing Survey — SMSA Sample: 1975'" and '‘Reinter-
view Results for the Annual Housing Survey —SMSA Sample:
1976."”

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional {non-mebile home or trailer)
new construction. Due to time constraints, only those building
permits issued more than 5 manths before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which case, they would not ha ve been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix) was not very effective in finding nonresidenzial con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit,

Deficiencies also exist in ED's whete area sampling methods
are used. It had been assumed that all housing units located in-
side these ED's would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED's because they were
not listed during the canvassing. It should be noted that since
these ED's were recanvassed for the 1980 and 1983 surveys,
the number of missed housing units may be considerably less
for 1983. .

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned: i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors—For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being mezsured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small meadians, when these
figures are derived from relatively large bases {e.g., median
number of persons per household}. This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey.

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, astimates from each of
the different samptes would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from ail possible samples and thus,
is a measure of the precision with which an estimate from a
sample approximates the average result of.all possible samples.

One commaon measure of the sampling error is the standard
error. As caleulated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling
errors not measured by the standard error. The sample estimate
and its estimated standard srror enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
it all possible sampies were selected, each of these surveyed

.-

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each
sample, then:

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard efror above the
estimate would inciude the average result of all possible
sampies. ' l

2. Approximately 90 percent of the intervals from 1 .6 standard
errors below the estimate to 1.6 standard errofs above the
estimate would include the average result of all possible
samples. .

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of ail possible
samples. '

The average result of all possible samples either is ot is not
contained in any particular computed interval. However, for a
particular sample, cne can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval. '

The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather, than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1980 housing inventory can be found in
the AHS Series H-170 reports for 1980. '

Tables 1, I, and Il {pages App-47 and App-48) present the
standard errors applicable 1o estimates of éharacteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1980-1983 lost housing units thousing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors fo_r estimates hot specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 14,334 for the total SMSA, 5,837
for the central city of the SMSA, and 13,092 for the balance
of the SMSA. '

The reliaibility of an estimated percentage, computed by
using the sampie data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

Table IV {page App-48) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as
astimated percentages of the 1980-1983 lost housing units
(housing units removed from the inventary), Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV,




APPENDIX B—Continued

App-45

Included in tables | through 1V are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
. = the standard error of the numerator
g, = the standard error of the denominator

llustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 206,300
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an
estimate of this size is approximately 2,660. The following inter-
polation procedure was used.

The information presented in the following table was extracted
from table . The entry for "'x"" is the one sought.

Size of estimate Standard error

200,000 ..., ... 2,690
206,300 ... .. X
219,200 .. ... 2,590

The entry of “'x’’ is determined as follows by vertically inter-
polating between 2,690 and 2,590.

206,300—200,000 = 6,300
219,200—200,000 = 19,200

6,300

2,690 + ——
19,200

{(2,690—2,690) = 2,660

Consequently, the 68-percent confidence interval, as shown by
these data, is from 203,640 to 208,960 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 202,040 to 21 0,560 housing units with
a0 percent confidence; and that the average estimate lies within
the interval from 200,980 to 21 1,620 housing units with 95
percent confidence.

Table A-1 of part A also shows that of the 206,300 owner-
occupied housing units, 52,700, or 25.5 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent} shows that the stand-
ard error of the 25.5 percent is approximately 0.9 percentage
points. The following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied (see table \V footnotes). The
entry for ’p’’ is the one sought.

Estimated percentage

Base of percentage
25 0r 75 25.5 50
200,000 .......... 0.9 a 1.1
206,300 .......... P
260,000 .......... 0.8 b 1.0

1. The entry for cell “'a’" is determined by horizontal interpola-
tion between 0.9 and 1.1.

25.56—25.0= 0.5
50.0—25.0 = 25.0

0.5
25.0

0.9+ {(1.1—-0.9y=0.9

2. The entry for cell ““b’’ is determined by horizontal interpola-
tion between 0.8 and 1.0.

25.5—25.0= 0.5
50.0—-25.0 = 25.0

0.5

0.8 + 1.0-08)=038
25.0 ( ’

3. The entry for ‘'p”’ is then determined by vertical interpola-
tion between 0.9 and 0.8.

206,300—200,000 = 6,300
250,000— 200,600 = 50,000
6,300

L 0.9+ ————(0.8-0.9)= 09
50,000 ( )

Consequently, the 68-percent confidence interval, as shown by
these data, is from 24.6 to 26.4 percent; the 20-percent con-
fidence interval is from 24.1 to 26.9 percent; and the 95-percent
confidence interval is from 23.7 to 27.3 percent.

Differences— The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA's or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two

characteristics, the formula will overestimate the true standard .
error; but if there is a high negative correlation, the formula will

underestimate the true standard error. Due to the overlap of the
1980 and 1983 AHS-SMSA samples a positive ccrrelation
should be expected when making comparisons between 1980
and 1983 characteristics.

lllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in 1983
there were109,200 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 56,500. Table | shows the standard error of 52,700
is approximately 2,020 and the standard error of 109,200 is
approximately 2,570. Therefore, the standard error of the
estimated difference of 56,500 is about 3,270,

3,270 = / {2,020)% + (2,570)2

Consequently, the 68-percent confidence interval for the 56,500
difference is from 53,230 to 59,770 housing units. Therefore,
a conclusion that the average estimate derived from all possible
samples, of this difference, lies within a range computed in this
way would be correct for roughly 68 percent of ali
possible samples. Similarly, the 90-percent confidence intervai
is from 51,270 to 61,730 housing units, and the 895-percent con-
fidence interval is from 49,960 to 63,040 housing units. Thus,
we can conclude with 95 percent confidence that the number
of 1983 owner-occupied housing units with three bedrcoms is
greater than the number of owner-occupied units with two
bedrooms since the 95-percent confidence interval does not in-
clude zero or negative values.

Medjians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upeon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence limits of a median based on sample data:

1. From table IV, determine the standard error of a 50-percent
characteristic on the base of the median. )

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1,

3. Using the distribution of the characteristics, determire the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the
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distribution the Iower_pgrcenltage limit falls, Sin)ilar!y,-to.find

" the upper endpoint of the confidence interval, jt is necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.
A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two vaiues. ’

Hlustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.8, The base of the distribution from which this median was
determined is 206,300 housing units.

1. Iﬁterpolation using table IV shows that the standard error of
50 percent on a base of 206,300 is approximately 1.1 per-
centage points.

2. To obtain a 85-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.8 and 52.2

3. From the distribution for "‘persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be from 1 .5 to 2.5 persons)
contains the 47.8 percent derived in step 2. About 32,300
housing units or 15.7 percent fall below this interval, and
66,800 housing units or 32.4 percent fall within this interval,
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

| '(47.8—15.7)

1.5 +{2.5-1.5
324

=25

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.2 percent derived in step 2.
About 89,100 housing units or 48.0 percent fall below this
interval, and 41,600 housing units or 20.2 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

(62.2-—-48.0) _

2.5+ (3.5-2.5)
0.2

2.7

Thus, the 95-percent confidence interval ranges from 2.5 to
2.7 persons. : :
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TABLE |. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1980-1983 Lost Owner Housing Units for the Loulsville, KY-IN, SMSA, for the Central City of the SMSA and for the
Balance [Not in Central City) of the SMSA

{68 chances out of 100}

Standard error’ Standard error’
Size of . Size of .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
0..... e 80 80 100] 25000............. 1,460 1,350 1.450
100 .. oo i 100 100 1001 60,000 .........-. . 1,980 1,660 1,900
200 . .. e 140 130 10| 70400............. 2,260 1,680 2,100
BOO . . ii i 210 210 220 75.000............. 2,310 - 2,130
FOO . .. e 250 250 260 | 100,000 ..........:" 2,630 — 2,200
1,000 ... 300 300 310 | 148,800............ 2,740 - 1,930
2,800 ... e 480 470 490 | 150,000 ............ 2,740 - —
BOOOD ....... ... 670 660 680 | 200000............ 2,690 - —
10,000 ... .. .. 950 910 960 | 218,200......... ... 2,580 — -

Note: Tha owner housing units pertain to ownar-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.3.

TABLE Il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1980-1983 Lost Renter Housing Units for the Louisville, KY-IN, SMSA, for the Central City of the SMSA and for the
Balance (Not in Central City} of the SMSA

{68 chances out of 100}

Standard error’ Standard error’
Size of in Not in Size of In Not i
. o X ot in
estimate timat
st SMSA central central estimate SMSA central central
city city city city
[+ T PR 70 70 70 10,000 ............. 840 800 840
100 .. .o 80 80 ao | 26000............. 1,290 1,180 1,280
200 .. . e 120 120 120 | 50000, .........-.. 1,750 1,450 1,680
<10 ] 0 1 190 190 190 1 52,400.......... ... 1,780 1,460 1,700
FOO . . 220 220 230 | 56,800............. 1,840 1,480 -
1,000 . ... 270 260 270 | 75.000........... - 2,040 — -
2500 ... ... e 420 410 4301 100,000............ 2,240 - -
5000 ... ... ... 600 580 600 | 109.200............ 2,290 - -
7800 ... ... ... 730 700 740

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units,

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.5 for the total SMSA and for the central
city and 1.4 for the balance (not in central city} of the SMSA.
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TABLE Ill. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Hc}using Inventory and for Estimated

Number of 1980-1983 Lost Owner and Renter Housing Units for the Louisville,

the SMSA and for the Balance (Not in Central City) of the SMSA

{88 chances out of 100)

KY-IN, SMSA, for the Central City of

Standard error’ Standard error!
Size of Size of
estimate I Not in estimate In Not in
S5MSA central central SMSA central central
city city city city
0. ... 80 100 90| 50,000............. 2,000 1,730 1,860
100 ... ... . ... 100 100 100 75,000............. 2,330 1,740 2,080
200 ... L., 140 140 140 } 100,000, ........... 2,560 1,450 2,160
500................ 220 220 210 | 127100............ 2,710 - 2,080
700, ... L, 260 260 2560 | 150,000............ 2,770 - 1,880
1,000 (..o 310 310 300 | 200,000............ 2,710 - 330
2500 ............., 480 490 480 | 201,200............ 2,710 - -
5000 .............. 680 690 670 | 250,000............ 2,370 - -
10,000 ............. 960 960 940 | 300,000............ 1,560 — -
25000 ... ....... .. 1,470 1,410 1.420 328400 ............ — - -

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupiad housing units;
homae or trailer; all housing units occupied by recent movers; and total vacant housing units.

all year-round housing units, mabite

'For estimatss pertaining to new construction, the standard errors shown in tha tabls should be multiplied by a factor of 1.3.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in thé 1983 Housing Inventory and for Estimated Parcentages
of 1980-1983 Lost Housing Units for the Louisville, KY-IN, SMSA, for the Central City of the SMSA and for the Balance
{Not in Central City) of the SMSA .

(68 chences out of 100)

Estimated percentage® - Estimated percentage’
Base of Base of
percentage 0 or 1or S5or |100r|250r 50 percentage 0or 1or S5or |100r | 25 0or 50
; 100 29 95 80 75 100 899 95 a0 75
200 ..., ... 27.2 | 27.2 | 27.2 (| 27.2 | 27.2 30.6 | 50,000 ...... ... 0.15 0.4 0.8 1.2 1.7 1.9
500 ............ 13.0 | 13.0 | 13.0] 13.0 | 18.8 193 ) 75,000 ......... 0.10 0.3 0.7 0.9 1.4 1.6
700 ..., 9.7 9.7 9.7 9.8 { 14.2 16.4 | 100,000 ........ 0.07 0.3 0.6 0.8 1.2 1.4
1,000, .......... 7.0 7.0 7.0 82| 118 13.7 | 150,000 .. ...... 0.05 0.2 G.5 0.7 1.0 1.1
2800........... 2.9 29 3.8 5.2 7.5 8.7 ] 200,000 _....... 0.04 0.2 0.4 0.6 0.8 1.0
5000........... 1.5 1.5 2.7 3.7 5.3 6.1 250,000 ......., 0.03 0.2 0.4 0.5 0.7 0.9
10,000.......... 0.7 0.9 1.9 2.6 3.7 4.3 | 300,000 ......., 0.02 0.2 0.3 0.5 0.7 0.8
25000.......... 0.3 0.5 1.2 1.6 2.4 2,7 ) 328,400 ........ .02 0.2 0.3 0.5 0.7 0.8

'Standard errors are presented to the nearest one-tenth of ona
point; in those cases, the standard error is shown to the nearest
errors shown in the table should be multiplied by & factor of 1.5 f

The following factors should be applied to estimates that do not
housing units, and for estimates pertaining to both owners and rente
alt oceupied housing units; all renter-occupied housing units; all b
all housing units with flush toilets. For percentages pertaining to rente:s,
muitiply the above standard errors by a factor of 1.1. For percentages pert

city, and 1.1 for the balance {not in cenral cityl.

ousing units built prior to 1870; owner-occupied housing units with co
multiply the above standard errors by a factor of 1.0. For percentages pertaining to owners,
aining to both owners and renters apply a factor of 1.1 for the total SMSA, 1.2 for the central

percentage point except when the standard error is less than fifteen-hundredths of one percentage
one-hundredth of one percentage paint. For estimates pertaining to new construction, the standard
or the total SMSA and for the central city and 1.4 for the balance {not in central city} of the SMSA.
pertain strictly to new construction. The factors are given separately for
rs. Some examples of the estimates to which these factors should be applie

renter housing units, owner
d are given by the following:
mplete kitchen facilities; and
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA's in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA'’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA'’s selected for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA's; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, HI; Houston,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA} in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for al SMSA’s and in
the 1980 survey for all SMSA’s, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA's and sample sizes
of 4,250 in the other 11 SMSA’s. Interviewing for all SMSA’s
was done during April 1983 through December 1983.

In this SMSA, 3,884 housing units were eligible for interview.
Of these sample housing units, 134 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 3,884 housing units eligible for interview, 354 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey— The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
samplé includes housing units that were selected as part of
the Cdverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.)

Selection of the original AHS-SMSA sample — The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe). In ad-
dition, the sample for those SMSA's which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame —those housing units located in areas not under the
‘jurisdiction of permit-issuing offices (the nonpermit universe).
in 1970, the following five SMSA’s were 100-percent permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA'’s contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA'’s, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA's had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector.

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special pléce
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head (non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata acéofding to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure
H?usehold Owner— Renter—
income Family size Family size
12345+ 12345+

Under $3,000 ......
$3,000 to $5,999. ..
$6,000 to $9,999 . ..
$10,000 to $14,999 .
$15,000 and over . . .

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacan! strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
(i.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-'

mits were issued, and clusters of an expected four (usually ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA’s which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
{using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in  +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible. for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program— The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universes. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Housing units missed in the 1970 census. ,

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

5. Houses that have been moved onto their present site since
the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA'’s which were interviewed for the first time in
1975, a fullimplementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattie-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s which were also interviewed for
the first time in 1976, the Coverage Improvement Program.was
only conducted as a part of the 1976 AHS. ’

Coverage improvement forldeficiency 1 —A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HI; Houston, TX;. and
Seattle-Everett, WA, SMSA's. . ]

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA’s units. whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage imprbvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the.
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA'’s, this procedure was only implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was.updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to-represent units from the following
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types of missed structures (structures that had n6 chance of

selection for the AHS): -

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside perks since the
1970 census and have a utility hookup, or were on the site
durrng the present survey but not occupred on April 1, 1970,

" 6r had no utility hookup but were occupled by persons wrth'
a usual residence elsewhere.

4. Houses that had been moved onto their present site since
the 1970 census.

Initially, a subsample of AHS sample units‘was selected from

the permit-issuing universe at a rate of 1 in'24 for the Chicago,

IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s and
a rate of 1in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-

ture containing the sample unit were listed until eight structures:

(excluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-

tures that did not have a chance of selection in the AHS were-

identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD -and Houston,
TX, SMSA’s were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverdge improvement assignments were not sent out to be in-
terviewed due to time Irmrtatlons The samplmg was completed
as part of the 1979°AHS.

The second procedure was designed to represent missed units
from structures represented in the AHS. These mrssed unrts
were: :

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
"structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures

of less than 10 units was selected from the permit-issuing

universe. Second, for the multiunit structure selected above, all

housing units were listed and matched to the 1970 census. Any"

missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1979 survey, was selected to represent hous-
ing .units built in permit-issuing areas since the 1979 survey.
Sampling procedures were identical to those used in selecting
the 1970-1979 new construction sample, which were described

previously. In the nonpermit universe, sample. segments ‘were
dependently recanvassed, using listing sheets from 1979, to*
identify any housing units missed in"the 1979 survey or:any .

housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983

AHS-SMSA survey dropped housing units from the permit-

issuing'universe, the new construction universe, and the non-
permit-universe. From the new construction universe, whole
clusters were dropped. From-the nonpermit universe, whole
segments were dropped.-Reduction from the permrt rssurng
universe pertained to individual housing units.

The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York, NY, SMSA'’s and sample sizes of 4,250 in the
other 11 SMSA’s. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to obtain a semple
having equal numbers of renters and owners. in order to achieve
this result, panels 1 to' 3 were dropped in the Chicago; IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
{1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the.
desired sample sizes, addrtronal reduction was done across all
units in the remaining panels in all SMSA s. i

1970 Census of Population and Housing—The estimates per;
taining to the 1970 housing inventory (i.e., the Housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5- percent sample data collected i in Aprll 1 970.
for the Decennial Census of Population and Housrng A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,’
Volume |, Housing 'Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION .

The 1983 AHS sample produced two types cf_'estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to-characteristics of housing
units removed from the housing inventory since 1979 (i.e.,

1979-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures

1983 housing inventory — The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA’s; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento CA,
SMSA’s.

Prior to the |mplementat|0n of the ratio estimation procedures,
the basic weight (i.e., the'inverse of the probability of selection)
for each.interviewed sample housing unit was adjusted to ac-
count for the rioninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing!units built in permit-issuing areas since the previous
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éurvey and by occupancy status and tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
followmg ratio: :

Weighted count of noninterviewed
housing units

Weighted count of interviewed
housing units +

Weighted count of interviewed housing units |

The following describes the noninterview adjustment cells for
all 'units excludmg those builtin permlt lssumg areas since the
"last survey. -
Within each sector of each SMSA, a noninterview factor was
- computed separately for 50 noninterview cells for sample hous-
" ing units from the permit-issuing universe {(where the cells con-
sisted of one or more of the different strata iised in the stratifica-
tion of the universe as previously described). In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell’ for conventional new construction
" sample housing units in permlt issuing areas built prior to the
‘ current survey, three cells for the coverage |mprovement
universe, two ‘cells for the nonpermit unlverse, one cell for
sample housmg_unlts from the permit-issuing universe ‘which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all- sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each cell was
equal to the following:

1970 census count of housing units from the permit-issuing umverse
in the corresponding cell

AHS sample estimate of 1970 housing units from the permlt |ssu|ng
universe in the corresponding cell

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
ing units within the. corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to

" the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,

" some variation in the actual probability of selection between
strata were introduced during the AHS sample selection process.

The néxt ratio estimatiori procedure was applied in the
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's. _ N

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate

" of new construction housing units built since the last survey in

permit- lssumg areas to an mdependently derlveo estlmate of thls
distribution. :

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all

" new construction housing units from permit-issuing areas within

the correspondmg sector (central city or balance of the SMSA).
Thls ratio estimation factor equaled the followmg
Independent estimate of the proportion. of new constructlon housing

umts from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA .

. Sample estimate of the proportion of new construction housmg
" units from permit-issuing areas built since the last survey in the
N corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were

:deter'mined from the Suri/ey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the

AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was

_ then applied to the existing weight for all éarnple housing units
.cIassnfled within the coiresponding ratio estimation cell.

The next ratlo estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the Augusi 1983 housing inven-
tory in each sector {central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector.  This ratio estimation- factor equaled the
following: e :

Independent estimate of the Auduét 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sampie estimate of the housing inventory for the
corresponding sector of the SMSA

‘The independent estimates of total housing units that were

used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA samp|e housmg units usmg the

‘existing weight. -

Independent estimates of total hous}ing units were derived for
the central city, balance, and the total SMSA for the 131983
SMSA's. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared ‘to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA’s @nd the estimate which showed the most likely
level of net growth since the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA's.

‘The Chicago, IL and Portland, OR-WA, SMSA’s used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and Houston, TX, SMSA s, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1979-1983 lost housing units—The 1979-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, Hl and Portland, OR-WA, SMSA’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA’s as was
described in the Current Housing Report, Series H-170, Housing
Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight

" associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units.

1979 estimation procedure—This report presents data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA'’s; and a two-stage ratio estimation process for the
Honolulu, HI and Portland, OR-WA, SMSA's. A detailed descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
.Characteristics of the 1970 housing inventory from the 1970
' VCensus of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

. There are two. types of possible errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—in general, nonsampling errors can be
attributed to many sources: Inability to pbfain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, processing, c,overége;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsamplmg error
associated with the estimates from a survey is very difficuit, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling e_irors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—'‘coverage’’ and ‘‘content’’ errors. The ‘’coverage’’

- errors determined how completely housing units were counted

in the census and the extent to which occupancy status was
erroneously reported. The ‘’content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, recor[d checks, and other .
surveys.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970.
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, ‘‘Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1975’' and ‘’Reinter-
view Results for the Annual Housing Survey —SMSA Sample:
1976.""

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional (non-mobile home or trailer)
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted,-in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housing units may be considerably less
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors—For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases {e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey.

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design'. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is a measure of the precision with which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampling
errors not measured by the standard error. The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each. -
sample, then:

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all bossible
samples.

2. Approximately 90 percent of the intervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average'result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housing inventory can be found in
the AHS Series H-170 reports for 1979.

Tables |, I, and Ill (pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 30,098 for the total SMSA, 16,301
for the central city of the SMSA, and 25,301 for the balance
of the SMSA.

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

Table IV (page App-48) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as
estimated percentages of the 1979-1983 lost housing units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y}, where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little

or no correlation between x and y. For this type of ratio, a better

approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
0y = the standard error of the numerator
oy, = the standard error of the denominator

Illustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 335,000
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an
estimate of this size is approximately 6,240. The following inter-
polation procedure was used. i

The information presented in the following table was extracted
from table I. The entry for ‘’x’’ is the one sought.

Size of estimate Standard error

300,000 ............... 6,180
335000 ............... X

341,300 ............... : 6,250

The entry of ‘‘x’’ is determined as follows by vertically.inter-
polating between 6,180 and 6,250. '

335,000-300,000 = 35,000
341,300—300,000 = 41,300

35,000

6,180 +
41,300

(6,250—6,180) = 6,240

Consequently, the 68-percent confidence interval, as shown by
these data, is from 328,760 to 341,240 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 325,020 to 344,980 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 322,520 to.347,480 housing units with 95
percent confidence.

14

Table A-1 of part A also shows that of the 335,000 owner-
occupied housing units, 101,100, or 30.2 percent, had two
bedrooms. Interpolation using table |V of this appendix (i.e., in-
terpolation on both the base and percent) shows that the stand-
ard error of the 30.2 percent is approximately 1.1 peréentage
points. The following interpolation procedure was used.

The information presented in the following table was extracted

from table IV, with factor applied (see table IV footnotes). The
entry for “’p’’ is the one sought.

Estimated percentage

Base of percentage

25 or 75 30.2 50
300,000 .......... 1.1 a 1.3
335,000 .......... p
400,000 .......... 1.0 b 1.1

1. The entry for cell ‘‘a’’ is determined by horizontal interpola-
tion between 1.1 and 1.3.

30.2—-25.0= 5.2
50.0—25.0 = 25.0

1.1+ 5.2

(1.3—-1.1) =11

2. The entry for cell ‘’b’’ is determined by horizontal interpola-
tion between 1.0 and 1.1.

30.2—-25.0=5.2
50.0—25.0 = 25.0

1.0+-22 (1.1-1.00=1.0
25.0

3. The entry for ‘‘p’’ is then determined by vertical interpola-
tion between 1.1 and 1.0.

335,000--300,000 = 35,000
400,000—300,000 = 100,000
35,000

114+ ——————(1.0-1.1)= 1.1
100,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 29.1 to 31.3 percent; the 90-percent con-
fidence interval is from 28.4 to 32.0 percent; and the 95-percent
confidence interval is from 28.0 to 32.4 percent.

Differences— The standard errors shown are not directly appli-

cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA's or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two

characteristics, the formula will overestimate the true standard

errer; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overlap of the
1979 and 1983 AHS-SMSA samples a positive correlation
should be expected when.making comparisons between 1979
and 1983 characteristics.

Hlustration of the computation of the standard error of a°

difference—Table A-1 of part A of this report shows that in 1983
there were 145,400 owner-occupied housing units with three
bedrooms in this SMSA Thus, the apparent difference, as shown
by these data, between owner- -occupied housing units with two
bedrooms and owner- occupled housing units with three
bedrooms is 44,300. Table | shows the standard error_of
101,100 is approxmately 4,370 and the standard error of
145,400 is approximately 5,030. Therefore, the standard error
of the estimated difference of 44,300 is about 6,660.

6,660 = / (4,370)2 + (5,030)?

Consequently, the 68-percent confidence interval for the 44,300
difference is from 37,640 to 50,960 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 33,640 to 54,960 housing units, and the 95-percent con-
fidence interval is from 30,980 to 57,620 housing units. Thus,
we can conclude with 95 percent confidence that the number
of 1983 owner-occupied housing units with three bedrooms is

greater than the number of owner-occupied units with two

bedrooms since the 95-percent confidence interval does not in- .

clude zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated-median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used

to estimate confidence limits of a median based on sample data:

1. From table IV, determine the standard error of a 50- percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the

dlstrlbutlon the lower percentage limit falls. S|m|larly to flnd
the upper endpoint of the confldence interval, itis necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vais ould be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the avefage median from all possible
samples would lie between these two values.

Illustration of the computation of the 95-percent confidence in-

. terval of a median— Table A-1 of part A of this report shows the

median number of persons for owner-occupied housing units is
2.4. The base of the distribution from which this median was
determined is 335,000 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 335, OOO is approxnmately 1.2 per-
centage. points.

2. To obtain a 95-percent confldence |nterval on the esumated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4

3. From the distribution for “persons’’ in. table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be frem 1.5 to 2.5 persons)
contains the 47.6 percent derived in step 2. About 62,800
housing units or 18.7 percent fall below this interval, and
109,400 housing units or 32.7 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

(47.6—18.7)
1.56+(25-156) ——— " =24
. ( 32.7 s

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.4 percent derived in step 2.
About 172,200 housing units or 51.4 percent fall below this
interval, and 59,000 housing units or 17.6 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

2.5+ (3.5—2.5) 224=514) _ o
17.6

Thus, the 95-percent confidence interval ranges from 2.4 to
2.6 persons.
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TABLE |. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimhted Number
of 1979-1983 Lost Owner Housing Units for the Miami, FL, SMSA, for the Central Cltv of the SMSA and for the Balance
(Not in Central City) of the SMSA '

{68 chances out of 100}

Standard error?

Standard error’

Size of ) Size of i
estimate . I .. Not in * estimate I Notin .
SMSA 'central central SMSA central central

' city city city city

x - - i " =
o 220 210 2201 50,000 ......... ... . 3,200 2,650 3,150
100 ... oo e 220 210 220 | 57,000 ............. 3,400 2,730 3,340
200. . .. 220 210 220 1.75000............. 3,840 - ‘3,760
BOO .. oot 330 320 330 | 100,000............ " 4,350 — 4,230
700 .. .. . . 390 380 . 3901 150,000............ 5,100 — 4,890
1,000 ... ... ... 470 460 470 | 200,000 ............ 5,620 - 5,290
2,500 ... - 740 720 . 740 | 250,000 ............ 5,970 — - 5,490
5000 ...... ... 1,050 1,000 1,040 | 300,000............ 6,180 - - 5,600
10,000 ............. 1,470 1,400 1,460 | 341,300............ 6,250 — 5,380
25,000 ............. 12,300 2,090 2,280 { 398,200 ............ 6,210 — -

Note: The owner housing units penéin to owner-occupied housing units and vacant housing units excluding vacant-for~rent housing units.

'For estimates pertammg to new construction, the standard errors shown in the table should be multnphed by a factor of 1.0 for the total SMSA, 1.2 for the central
city, and 1.0 for the balance (not in central city) of the SMSA.

" TABLE Il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Renter Housing Units for the Miami, FL, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

{68 chances out of 100)

Standard error’

Standard error’

Size of . Size of i
estimate In Not in estimate In Not in
SMSA central central SMSA .. central central
city city city city
O e 210 200 200 ] 50,000............. 3,120 2,600 3,030
100 210 © 200 200 | 75000............. 3.740 2,760 3,620
200, ... .o 210 200 200 )] 95,400............. 4,150 2,670 3,990
BOO . .. oo 320 320 320 ] 100,000............ 4,240 - 4,070
700. ... o 380 370 380 | 150,000............ 4,970 — ‘4,700
1,000 ... ... 460 450 450 | 200,000 ............ 5,480 - 5,090
2,500 ... ... 720 . 700 710 | 218,400 ............ 5,620 — 5,180 .
5000 .............. 1,020. . 980. 1,000 | 250, 000......... . 5,820 - -
7,500 ... ... 1,240 1,200 1,220 300 000 ... ccvuunn. 6,020 - -
10,000 ............. 1,430 1,370 1,410 | 313,800............ 6,050 — -
25000 ............. 2,240 2,050 2,190

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housnng units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multlplled by a factor of 1.1 for the total SMSA, 1.2 for the central
city, and 1.1 for the balance (not in central city} of the SMSA,
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TABLE Ill. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1979-1983 Lost Owner and Renter Housing Units for the Miami, FL, SMSA, for the Central City of the SMSA

and for the Balance (Not in Central City) of the SMSA

(68 chances out of 100}

Standard error! Standard error’
Size of . Size of .
estimate In Not in estimate tn Not in
SMSA | central central SMSA central central
city city city city
O. .. 220 210 210 | 100,000............ 4,320 2,690 4,170
100. ... ... ... 220 210 210 | 150,000............ 5,060 710 4,820
200 ... . 220 210 210 ] 152,400............ 5,090 - 4,840
500................ 330 320 330 | 200000............ 5,580 - 5,210
700 . ... 390 380 380 | 250,000............ 5,930 ~ 5,410
1,000 .......... ..., 470 460 460 | 300,000............ 6,130 - 5,430
2,500 ........ .. ..., 730 720 730 | 400,000............ 6,160 - 4,910
5000 .............. 1,040 1,010 1,020 | 500,000............ 5,680 - 3,360
10,000 ............. 1,460 1,400 1,440 } 659,600............ 5,090 - C =
25000 ............. 2,290 2,100 2,250 | 600,000............ 4,520 - -
50,000 ............. 3.170 2,660 3,100 | 700,000............ 1,600 - -
75,000 ............. 3,810 2,830 3,710 | 712,000............ — - -

Note: Some examples that pertain to both owner and renter housing units are: tota! housing units; all occupied housing units; all year-

home or trailer; all housing units occupied by recent movers; and total vacant housing units.

round housing units, mobile

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.1 for the total SMSA and for the central
city and 1.0 for the balance (not in central city) of the SMSA. Standard errors of estimates pertaining to total housing units for the central city, balance, and total SMSA
are assumed to be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units for the Miami, FL, SMSA, for the Central City of the SMSA and for the Balance (Not
in Central City) of the SMSA

{68 chances out of 100)

Estimated percentage’ Estimated percentage’
Base of Base of
percentage 0 or 1 or Sor |10 0or | 25 or 50 percentage 0 or 1or Sor |10 o0r | 25 or 50
100 99 95 90 75 100 99 95 90 75
200 ... ... 51.1 ] 61.1 | 51.1 | 51.1 ] 51.1 51.1 100,000 ........ 0.2 0.5 1.0 1.4 2.0 2.3
500 ............ 295 | 295} 29.5| 29.5] 29.5 32.3 | 150,000 ........ 0.14 0.4 0.8 1.1 1.6 1.9
700 ... 230} 23.0] 23.0| 23.0| 23.6 27.3 | 200,000 ........ 0.10 0.3 0.7 1.0 1.4 1.6
1,000........... 17.3 1173 173} 17.3 | 19.8 22.8 | 250,000 ........ 0.08 0.3 0.6 0.9 1.3 14
2,500........... 7.7 7.7 7.7 8.7 125 14.4 | 300,000 ........ 0.07 0.3 0.6 0.8 1.1 1.3
5000........... 4.0 4.0 4.5 6.1 8.8 10.2 { 400,000 ........ 0.05 0.2 0.5 0.7 1.0 1.1
10,000.......... 2.0 2.0 3.1 4.3 6.3 7.2 } 500,000 ........ 0.04 0.2 0.4 0.6 0.9 1.0
25,000.......... 0.8 0.9 2.0 2.7 4.0 46| 600,000 ........ 0.03 0.2 0.4 0.6 0.8 0.9
50,000.......... 0.4 0.6 1.4 1.9 2.8 3.2 | 700,000 ........ 0.03 0.2 0.4 0.5 0.7 0.9
75,000.......... 0.3 0.5 1.1 1.6 2.3 26| 712,000 ........ 0.03 0.2 0.4 0.5 0.7 0.9

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is les

point; in those cases,

errors shown in the table should be multiplied b

of the SMSA.

s than fifteen-hundredths of one percentage
the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard
y a factor of 1.1 for the total SMSA, 1.2 for the central city of the SMSA, and 1.0 for the balance {not in central city)
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SAMPLE DESIGN

" Annual Housing Survey—The estimates for each of the 13

SMSA'’s in this report series (H-170-83) are based on data col-

" lected from the 1983 Annual Housing Survey (AHS) which was

conducted by the Bureau of the Census acting as collection'agent
for the Department of Housing and Urban Development.

The SMSA's selected for the AHS are interviewed on a rotating
baS|s ‘The group of 13 SMSA’s selected for-interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL;; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA's; and in 1976 and
1979 for the Baltlmore MD; Denver CO; Honolulu, HI; Houston,
TX; and Seattle-Everett, WA, SMSA's (see the list of SMSA
“reports from the AHS in the introduction of this report).
_ Five of the larger SMSA'’s (Chicago, IL; Houston, TX; New

" York, NY: St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983

group of SMSA'’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;

___ Denver, CO; Hartford, CT; Honolulu, Hi; Louisville, KY-IN; Miami,

FL; Portland, OR- WA and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

AHS-SMSA ... ....

In the 1975, 1976, and 1979 surveys for al. SMSA’s and in’

the 1980 survey for all SMSA's, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
.dropped in the 1980 survey for the New York, NY and St. Louis,

MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget hmltatlons for .

the 1983. survey, additional reductions were necessary. This

reduction was done in order to achieve sample sizes of 8,500

in the Chicago, IL and New York, NY, SMSA’s and sample sizes

of 4,250 in the other 11 SMSA’s. Interviewing for all SMSA’s .

" was done during April 1983 'through December 1983.

In this SMSA, 7,990 housing units were eligible for interview.

because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-

tion to the 7,990 housing units eligible for interview, 577 units -

were visited but were not eligible for interview because they

were condemned, unfit, demolished, converted to group quarters A

use, étc.__ . . .. . - -

Designation of samplé housing units for the 1983 survey —The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections. '

__Of these sample ‘housing units, 752 interviews were not obtained
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1. All sample housing units that were interviewed in the 1980

" survey and remained in sample after the 1983 reduction. This

sample includes housing units that were selected as part of

the Coverage Improvement Program and represented most

of the housing units which, until-1976, (1979 for the Chicago,

IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s),

. did not have a chance of selection. The coverage improve-

ment housing units did not undergo reduction after selection

in 1976 or 1980. : .

2. All sample housing units that.were type A noninterviews (i.e.;

units’ eligible to be interviewed) or type B noninterviews (i.e.,

units not. eligible for-interview at the time of the survey but

~ which could become eligible in the future) in the 1980 survey

and remained in sarnple after the 1983 reduction. (For a list

of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.) -

3. All sample housing units that were selected from a Iisting of’

new residential construcﬂon burldlng permits issued since the

1980 survey and remained in sample after the 1983.reduc-:

tion. (This sample represented the housing units built in
permit-issuing aréas since the 1980 survey.)

4. All sample housing units that were added to sample segments--

v

in the nonpermit universe since the 1980 survey and remained

in sample after the- 1983 reduction. (This sample represented -
additions.to the. housmg inventory in nonpermrt-lssurng areas

. since the 1979 survey ]

- Selection of the original AHS-SMSA sample— The sample for the
SMSA's which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated'

in the 1970 Census of Population and Housing in areas under

the jurisdiction of permit-issuing offlces (the permit- issuing.
universe) and, housrng units constructed in permit-issuing areas
since the 1970 census (the new-construction universe). In ad-
dition, the sample for those SMSA'’s which were not 100-percent-
_permit- |ssurng in-1970 |ncluded -a sample selected from a third
frame— those housing . units located in areas not under the
jurlsdrctlon of permit-issuing offices (the nonpermit universe).

In 1970, the followmg flve SMSA s were 100 -percent permit-

issuing: Hartford, CT; Honolulu HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA'’s contain a’

sample from the nonpermrt universe. .
Sampllng operations, described in the following paragraphs,

- were performed separately within the central city and the balance -

of the SMSA for each of the sample frames. The overall sam-

pling rate used to select the sample for each SMSA was deter- .

mined by the size of the sample. Thus, for the five largest

SMSA's, the overall. sampllng rate differed for the central city ‘
and the balance of the SMSA, since the sample was divided .
equally between the central city and the balance of the SMSA. .

The remaining SMSA’s had an overall sampling rate .about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-

tionately between the central city and the balance of the SMSA.

‘accordﬁingA to the distribution of the total housing units in each
sector.. ’ :

"$10,000 to §14,999.
" $15,000 and over . . . |

The major portion of the sample in each SMSA-was selected
from a file' which represented the 20-percent sample of hous- -
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census: of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters. "

. Sampling operatnons were done separately for the special place
-and group quarters records, and for the occupied and vacant

housing unit records. Before the sample was selected from the

.occupied and vacant housing unit records, the occupied hous: ~

ing unit records were stratified by race of head (non- BIack/Black)_
and the vacant records were stratlfled into four categories per- i

‘taining to the value or rent associated with the vacant housing

units. The.occupied housing unit records were further stratified".

) :so that each unit was assrgned to 1 of 50 strata according to

its tenure, family size, and household |ncome category as
||Iustrated by the following table:

Tenure
Household' Owner— ‘ _ " Renter—
income * _Fami|y size .Family size
12345+

12345+

Under $3,000 .. .. ..
$3,000 to $5,999.
$6,000 to $9, 999 .

Thus, for this SMSA, the occupied housingq'unit records from

~ the permit-issuing universe were assigned to 1 of 100 strata for

either the. central city or. for the balance, and the vacant hous-

ing unit records were assigned to 1 of the 4 vacant strata for

either the central city or for the balance of the SMSA. A sample
selection procedure was then. |nst|tuted that would produce one-
half-of the desired sample size. However whenever a record was
selected to be in sample, the housing unit record adjacent to it

~on the file was also selected-to be in sample; thereby insuring

the necessary desrgnated sample size. )

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA.. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at'the time of the

. survey, the housing uriits at each of the special places were listed

and subsampled at a rate which produced an expected four sam-
ple units, thereby i insuring the necessary desrgnated sample size.

"« The second frame from which this SMSA sample was selected

was a list of new construction building permits issued since 1970
(i.e., the new construction universe). The sample selection from
the list of new constructron burldnng permits was an independ-

ent operatron within this SMSA Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate. ‘
For those SMSA's which were not 100-percent permit-issuing,
" the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
_ offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
(using the overall sampling rate) of a sample of census enumera-
~ tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number’ of housing units in  +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
tand areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the

survey, those segments that did not have an expected size of -

four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments"

within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible “for
- sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program— The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA -Samp|e from the permit-
issuing and new construction universes. The coverage deficien--
cies included the following units:

1. New 'constrhction from building permits issued prior to
January 1970, but completed after April 1, 1970.

. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

. Housing units missed in the 1970 census.

. Housing units converted to residential use that were
nonresidential*at the time of the 1970 census.

5. Houses that have been moved onto their present sne smce
the 1970 census. :

6. Mobile homes placed outside parks smce the 1970 census
or vacant at the time of the 1970 census.

N

» W

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
‘OR-WA, SMSA'’s which were interviewed for the first time in
-1975,.a.fullimplementation of the.Coverage Improvement.Rro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,

the Coverage Improvement Program was conducted as part of -

the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA'’s, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA'’s which were also interviewed for
the. first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1-A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used, For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permlt ofiices, and the second
stage was a sample of the 1969 permits within each of the
'selected permit offices. In the Honolulu; Hi and New York, NY,
SMSA’s an additional sample of 1968 permits for three-or-more-
unit structu'res was included in the second stage.

For the third stage, structures of size three or more were
divided into ‘clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HIl; Houston, TX; and
Seattle-Everett, WA, SMSA's.

In the Chicago, IL; Hartford, CT;'Miami, FL; and Portland,
OR-WA, SMSA’s units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly. by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS' units.

Coverage improvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placéd in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were

divided into _clusters of an expected size of four sites and a_

sample of clusters was selected and interviewed. Each of the
sample units represerited the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMSA's. Based on a cost benefit analysis;
this_procedure was updated_as part. of the 1979.AHS only for
the Denver, CO, SMSA

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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,types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census. S

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhere.

4. Houses that had-been moved onto thelr present srte since”

the 1970 census.

initially, asubsample of AHS samplé units was selected from
the permit -issuing universe at a. rate of 1in 24 for the Chicago,
IL; Hartford CT; Miami, FL; and Portland OR-WA, SMSA’s and

arateof 1in 22 for the'other nine SMSA’s. Then, succeedlng :

structures in a defined pa_th of travel to the right of the struc-
ture containin'g the sample unit were listed until eight structures
(excluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
-identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA'’s were interviewed for the first time in 1976 and had
" these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent -out to be in-

terviewed due to time limitations. The sampling was completed -

as part of the 1979 AHS. .

The second procedure was designed to represent mrssed unlts
from structures represented in the AHS. These missed units
were: ’

1. Umts mrssed in the 1970 census.

2. Unrts converted to resrdentlal use since the 1970 census in

structures that contamed some resrdentlal units in 1970

First a subsample of AHS housing units in multiunit structures
of less than .10 units was selected from. the permit-issuing

.universe. Second for the multrumt structure selected above, all

housing units were listed and matched to the 1 970 census. Any
missed housing units were then assigned for interview.

1980- 1983 addmons to the housmg |nventory—ln the permrt-
issuing universe,.a- sample of new construction bundlng permrts,
issued since the 1980 survey, was selected to represent hous-

ing units built in permit-issuing areas since the 1980 survey.

Samp!ing procedures were identical to those used in selecting
the 1970-1980 new construction sample, which were described
previously. In the nonpermlt universe, sample segments were

dependently recanvassed, .using listing sheets from 1980, to .

identify any housing units missed in the 1980 s_urvey or any
housing units added since the 1980 survey. ' '

1983 sample reduction—The sample reduction for ’_he 1983

AHS-SMSA survey dropped' housing units from the permit-

3

issuidg universe, the new construction universe, and the non-
permit universe. From the new construction universe, whole
clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permlt issuing -
universe pertarned to individual housing units.

The 1983. sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and'New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA’s. The second criteria was to-achieve samples
distributed proportionately between the central crty and balance :
of the respective SMSA based on the drstnbutlon of total housing .
units in each sector. The third crrterra was to obtain a sample
having equal numbers of renters-and: owners. In order to achieve
this result, panels .1 to 3 were dropped in the Chicago,’ IL;
Houston, -TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA'’s and in' the balance of the New York, NY, SMSA. For
the samplé units that were classified as owners in the prior year
(1975 or 1976), panels. 1.to 3 were dropped in the Baltimore,
MD; ‘Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desired sample sizes, additional reduction was-done across all

-units in the remaining panels in all SMSA'’s.

1970 Census of Population and Housing_—The estimates per- |
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at'the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decennial:Census of Population and'HQusing. A detailed
description of the sample design employed for-the 1970 cen-
sus can be obtained in the: 1970 Census of Housing report,

“Volume |, Housing Characteristics for States, Cities, and

. e -

Counties, .Part 1.

ESTIMATION UL,

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertarnrng to characteristics of the hous-
ing inventory at the time,of the interview (i.e., the 1983 housing
|nventory) and estlmates pertalnmg to characteristics of housing
units removed from the housing mventory since 1980 (i.e.,
1980-1983 lost units). Each type of estimate employed separate,
although srmrlar, estlmatron procedures

1983 houslng |nventory —The AHS estimates of characteristics
of the 1983 housrng inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL Hartford, CT;
Honolulu, H; Houston, TX; New York, NY; Portland OR-WA;
St. Louis, MO-IL; and the Seattlé-Everett, WA, SMSA's; and a
three- -stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento CA,
SMSA'’s.

Prior to the rmplementatron of the ratio estrmatron procedures,
the basic weight (i.e., the inverse of the probablllty of selection)
for each interviewed sample housnng unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-

ing units. The nonrntervuew adjustment factor was equal to the

following ratio: '

Weighted count of-noninterviewed
housing units

Weighted count of intervieyved :
housing units +
13 .

" - Weighted count of interviewed housing units.

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey.

“Within each sector of each SMSA, a nonlntervrew factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe {(where the cells con-
sisted of orie or more of the different strata used in the stratifica-
tion of the universe as previously described). In addmon, within

Aeach sector, separate noninterview factors were computed for
one noninterview ceII ‘for conventional new construction
sample housrng ‘units ‘in’ permit-issuing areas- -built prior to the
current survey,” three: cells for the coverage |mprovement

universe, two cells for the nonpermit universe, one cell for .

‘sample housing units- from the permit-issuing universe which
~consisted of the four vacant strata in the stratification of ‘the
_ universe as previously descrrbed and one cell from the special
place universe. s : e .
- The following ratio estrmatron procedure ‘was employed for
all sample housing units from the permit-issuing universe. This
- factor was computed separately for-all sample housing units
‘within each permit- iseUing universe noninterview . cell. men-
tioned previously. The ratio estimation factor for each ceII was
equal to the followrng

1970 census count of housing units from the permlt-rssurng universe i
-in the correspondrng cell

" AHS sample estimate of 1970 housing units from the permit- |ssumg
universe in the corresponding cell :

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population.and Housing 20-percent file of
housing units enumerated in areas under the 1ur|sd|ctron of
permit-issuing offices. The denomlnators of the ratios were
obtained from werghted estrmates of all the AHS samplé hous-
ing units within the correspondrng ratio estimation categories

using the existing’ weight (i.e.,’ the basic weight times the

. noninterview. factor), The computed ratio estimation factor was

then applred to the exrstlng weight for each sample housmg unit
within the corresponding ratio estimation category

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in‘ the sample selection of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted

=—r—-;from.-the;permit:issuing=universe.:T;he:semeprobabili_ty:ﬂof_;sele_c,-,

tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,
some variation in the actual probability of selection between
strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the-
Baltimore, MD; Denver, COo; Loursvrlle KY-IN; Miami, FL; and:
Sacramento, CA, ‘SMSA's,

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estirate-

-of new construction housing units built since the last survey in

permit- issuing’ areas to-an |ndependently derived estlmate of this
distribution. :

This ratio’ estnmatron factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housi'ng units from permit:issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Independent estimate of the' proportion of new construction housing.

unrts from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA -

'Sample estimate of the proportion of new construction housmg
unrts from permit-issuing areas built since the last survey in the
correspondlng sector of the SMSA '

oA

The independent estimetes'of new construction’ were based

upon’the number of authorized building permits which were -
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the -

- AHS-SMSA sample housing'unite,after the first-stage ratio
estimation procedure. The computéd ratio estimation factor was

‘then applied to the exieting weight for all sample housing units
‘classified within the’ corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.

- This procedure involved the ratio estimation of the AHS-SMSA

foIIowing:

weighted sample estrmate of the August 1983 housing:inven-

-tory in each sector (central city and balance) for each SMSA to

an independent estimate of.total housing units for the corre-
sponding sector. This ratio estirnation factor equaled the

Independent estlmate of the August 1983 housing unit mventory
for the correspondmg sector of the SMSA

AHS SMSA sample estlmate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were

’ -used as the numerator of thrs ratio are descrrbed below. The

denominator :of this ratio was obtained from'the weighted
estimaté of the AHS-SMSA' sample housing unrts usrng the
existing weight._ ’ -

|ndependent estrmates of total housrng units were derived for
the central’ city, balance, ‘ard the total SMSA for the 13 1983

" SMSA’s. These estimates were derived by using 1980 census

counts in conjunction with estrmates of change in the housrng
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

. Ihe_samgle_estirpates}c_ifﬁtqt_aLbousing_units after the permit
new construction ratio estimation (i.e., the existing sample

estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA’s and the estimate which showed the most likely
level of net growth sirice the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA's.

The Chicago, IL and Portland, OR-WA, SMSA's used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance accordlng to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, Hi and Houston, TX, SMSA’ S, the inde-
pendent estlmate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1980-1983 lost housing units—The 1980-1983 lost housing
units (housing units removed from the inventory) estimates’
employed the two-stage ratio estimation procedure for the New
York, NY, SMSA and a three-stage ratio estimation procedure
for the Louisville, KY-IN; Sacramento, CA; and St. Louis, MO-
IL, SMSA's used to produce the AHS-SMSA estimates of the
1980 housing inventory as was described in the Current
Housing Report, Series -H-170, Housing Charactenstlcs for
Selected Metropolitan Areas. Since the 1980-1983 lost hous-

ing units existed, by definition, in the 1980 housing inventory, .

there was a 1980 housing inventory weight associated with each
1980-1983 lost unit. This weight was used to tabulate the
estimates of the characteristics of the 1980-1983 lost housing
units. : '

1980 estimation procedure— This report presents data on the
housing characteristics of the 1980 housing inventory from the
1980 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure'employed a two-stage ratio estimation

process for the New York, NY, SMSA and a three-stage ratio -

estimation procedure for the Louisville, KY-IN; Sacramento, CA;
and St. Louis, MO-IL, SMSA'’s. A detailed description of this ratio

estimation procedure can be found in the AHS Series H-170 .

reports for 1980.

Ratio estimation procedure of the 1970 Census of Population -

and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
ing Characteristics for States, Cities, and.Counfies, Part 1.

RELIABILITY OF THE ESTIMATES

There are two .types .of possible .errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume I, Housing Character-
istics. for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsamplmg errors can be
attnbuted to many sources: Inability to obtam mformatnon about
all cases, deflmtlonal difficulties; differences in the mterpreta-
tion of questions; inability or unvgllllngness of respondents to
prqyide correct information; mistakee in recording or.coding the
data; other errors of collection, response, processing, coverage;
and estimation for, missing data. Nonsampiing errors are not

* unique to sample surveys since they can, and do, occur in com-

plete censuses as well.

Obtaining a measurement of the total nonsampllng error
associated with the estimates from a survey is very dlfflcult con- ’
sudenng the number of possible sources of error. However, an
attempt was made to measure some of the nonsamplmg errors
associated wnth the estimates for the 1970 Census of Popula-
tion and Housing and the 1980 AHS SMSA sample

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates — ‘‘coverage’’ and ‘“content’’ errors. The ‘’coverage’’
errors determined -how completély housing units were counted
in the census and the extent to which occup'ancy status was
erroneously reported. The “’content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed- results of these studles as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing, Evaluation and Research P'r'ogram
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and RHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979 1980, and 1983 AHS-SMSA samples: However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS:SMSA sa_mple ‘The results of which are presented
in the Census Bureau memoranda, *‘Reinterview Results for the
Annual Housing Survey— SMSA Sample: 1975’ and ‘’Reinter-
view Results for the Annual Housing Survey SMSA Sample
1976.”

Coverage errors— In errors of coverage and estimation for mlss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional (non-mobile home or trailer).
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in.permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent.missed housing .units. Due to the rela-
tively short time_span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.
The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the eoverage improvement section of this
appendix) was not very effective in finding nonresidential con-

versions. Such conversions weré primarily in business districts,’

whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are h_sed. it had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,

it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were

not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1980 and 1983 surveys,
the number of missed housmg unlts may be consnderably less
for 1983.

The final ratio estimation procedure corrects for these defl-
‘ciencies as far as the count of total housing is concerned; i.e.,

it adjusts to the best available estimate. However, biases of sub-

totals would still remain.

Rounding errors—For errors associated with proceesing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The. effect of rounding is significant relative to the sampling
error only for small percentages or small-medians, when these
figures are derived from relatively large bases (e.g., miedian
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. '

Sampling errors - for the AHS-SMSA sample—The particular
- sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample 'deéi‘g’n. Even if the same questionnaires, in-
structions, and interviewers were'used,estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is a measure ef the precision with which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard

error. As calculated for this report, the standard error reflects.

the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, ‘any systematic biases
in the data. Therefore, the accuracy of the estimates depends
"-.on_the_standard error, biases, and any additional.nonsampling
errors not measured by the standard error. The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each'
sample, then: : ‘

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possuble
samples.

2. Approximately 90 percent of the intervals from 1.6 standard ,
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible .
samples.

3. Approximately 95 percent of the intervals from two standard'
errors below the estimate to two standard errors above the

- estimate would include the average result of all possible -
samples.

The aVerage result of all possible samples either is or is not

* contained in any particular computed intérval. However, fora

particular sample, one can say with specified confidence that ’
the average result of all possible samples is included in the con-
structed interval. )

The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard -
errors that would be applicable to a wide variety of items and.
also could be prepared at a moderate cost, a number of approx--
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1980 housing inventory can be found in
the AHS Series H-170 reports for 1980.

Tables I, Il, and Ill {pages App-47 to App-49) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1980-1983 lost housing units (housing units removed .
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 101,116 for the total SMSA, 84,569
for the central city of the SMSA, and 55,430 for the balance
of the SMSA. o

The rellablllty of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of’
the total upon which the percentage is based. Estlmated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly. if
the percentages are 50 percent or more.

Table IV {page App-50) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as
estimated percentages of the 1980-1983 lost houslng units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily. for construction of confidence
intervals for characteristics when estimates of zero are obtained.

_For ratios, 100 (x/y),-where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
. y. = the denominator of the ratio,
oy ='the standard error of the numerator
oy = the standard error of the denominator

lilustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 1,644,500
owner-occupied housing units in this SMSA. Interpolation using
table 1 of this 'appen'dix shows that the standard error of an
estimate of this size is approxrmately 23,580. The followrng in-
terpolation procedure was used.

The information presented in the following table was ex_tracted ‘

’ II

from table I. The entry for. is the one sought

Size of estimate Standard error

23,190

1,600,000 ... .. ... R
1,644,500 . . ... ...w..... ' X
1,750,000 . . ... ......... 23,870

.The entry of “‘x"’ is determined as follows by vertically inter-
polating between 23,190 and 23,870. )

1,644,500—1,5600,000 = 144,500
1,750,000—1,500,000 = 250,000 -

144,500

23,190 bt
» 250,000

(23,870—23,190) = 23,580

Consequently, the 68-percent confidence interval, as shown by
these data, is from 1,620,920 to 1,668,080 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range eomputed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies

within the interval from 1,606,770 to 1,682,230 housing units,

with 90 percent confidence; and that the average estimate lies
within the interval from 1,597,340 to 1,691,660 housing units
with 95 percent confidence. .

N

Table A-1 of part A also shows that of the 1,644,500 owner-
occupied housing units, 396,700, or 24.1 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., inter-
polation on both the base and percent) shows that the standard
error of the 24.1 percent is approxrmately 0.8 percentage pornts
The following interpolation procedure was used.

The information presented in the following table was extracted
from table 1V, with factor applied'(see table IV footnotes). The.
entry for ‘’p’’ is the one sought. '

Estlmated percentage

Base of percentage X
.o . .. | 100r90 241 25 or 75
1,600,000 ........ 0.6 a 0.9
1,644,500 ........ . P o
1,750,000 .. .... - 0.5 b 0.8

1. The entry for cell “‘a’’ is determrned by horlzontal mterpola—
tion between O. 6 and 0.9. b

24.1-10.0=14.1
25.0-10.0 = 15.0

14.1

. 0.6+ (0.9—0.6) =
15.0

2. The entry' for cell ’b"’ is determined by horizontal intérpola-
" tion between 0.5 and 08

24.1-10.0=14.1
25.0—10.0 = 15.0 _

14.1

0.5+ (0.8-0.5) =
© 15.0

3. The entry for “‘p’’ is then determined by vertical interpola-
tion between 0.9 and 0.8. - o

1,644,500 1,500,000 = 144,500
1,750,000— 1,500,000 = 250,000
144,500

09+ . —"— (0.8-0.9)= 0.8
7 " 250,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 23.3 to 24.9 percent; the 90-percent con-
fidence mterval is from 22.8 to 25.4 percent; and the:95- percent
confidence interval is from 22.5 to 25.7 percent.

Differences — The standard errors shown are not directly appli-
cable to differences between two sarhple estimates. The
standard error of a difference between estimates is approxi-
mately equal to the square root of the sum of the squares of
the standard error of each estimate considered separately. This -
formula is quite accurate for the difference between estimates
of the same characteristics in two different SMSA's or the dif-
ference between separate and uncorrelated characteristics in the
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same SMSA. If there is a high positive correlation between the -
two characteristics, the formula will overestimate the true
standard error; but if there is a high negative correlation, the for-
mula will underestimate the true standard error. Due to the
overlap of the 1980 and 1983 AHS-SMSA samples a positive
correlation should be expected when making comparisons
between 1980 and 1983 characteristics.

lllustration of the computation of the standard error of a
difference— Table A-1 of part A of this report shows that in 1983
there were 714,700 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owneér-occupied housing units with two _
bedrooms and owner-occupied housing units with three ..
bedrooms is 318,000. Table | shows the standard error of
396,700 is appreximately' 14,130 and the standard error of
714,700 is approximately 18,160. Therefore, the standard error
of the estimated difference of 318,000 is about 23,010.

23,010 = \/ (14,130)% + (18,160)
Consequently, ‘the 68-percent confidence interval for the
318,000 difference is from 294,990 to 341,010 housing units.
Therefore, a conclusion that the average estimate derived from
all possible samples, of this difference, lies within arange com-
puted in this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90- -percent confldence interval,
is from 281,180 o 354,820 housing units, and the 95-percent .
confidence interval is from 271 980 to 364,020 housing units.
Thus, we can conclude with 95 percent confidence that the
number of 1983 owner-occupied housing units with three
bedrooms is greater than the number of owner-occupied units
with two bedrooms since the 95-percent confidence interval
does not include zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estlmate confldence Ilmlts of a medlan based on sample data:

1. From table IV, determine the standard error of a 50-percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence

~interval; it is necessary to know into which'interval of the —

distribution the lower percentage limit falls. Similarly, to find

* - the upper endpoint of the confidence interval, it is necessary

to know into which interval of the distribution the upper

percentage limit falls. Note that these two distribution inter-

vals could be different, although thls will not happen very
- often.

- For about 68 out of 100 possible samples, the average median

from all possible samples would lie between these two values.
A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus

- twice the standard error-determined in step 1. For about 95 out

of 100 possible samples, the average median from all possible
samples would lie between these two values.

lllustration of the computation of the 95-percent confidence in-
terval of a median--Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
3.0. The base of the distribution from which this median was

. determined is 1,644,500 housing units.

1. Interpolation using table IV shows that the standard error of

50 percent on a base of 1 644 500 is approximately 0.9
" percentage points.

2. To obtain a 95-percent confldence interval on the estimated )
median, mmally add to and subtract from 50 percent twice
the standard error determined in step 1. This ylelds percent-
age limits 'of 48.2 and 51. .8.

3. From the dnstrrbutlon for “persons in table A-1 of part A,
the interval for owner- occupied housing units with three per-
sons (for purposes of calculating the median, the category )
of three persons is considered to be from 2.5 to 3.5 persons)
contains the 48.2 percent derived in step 2. About 663,200
housing units or 40.3 percent fall below this interval, and .
324,900 housing units or 19.8 percent fall within this interval.

" By linear interpolation, the lower limit of the 95- percent con-
fidence interval is found to be about:

(48.2—40.3)
19.8

2.5 + (3.6—-2.5) =29

Similarly, the interval for owner-occupied housing units with
three persons contains the 51.8 percent derived in step 2.
About 663,200 housing units or 40.3 percent fall below this

~~~interval,'and 324,900 housing units or 19:8 percent fall within - -
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

(61.8—40.3)

=31
19.8

2.5 + (3.5—2.5)

Thus the 95- percent confldence mterval ranges from 29to
3.1 persons.
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TABLE |. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number-
of 1980-1983 Lost Owner Housing Units for the New York, NY SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

ol

~ (88 chances out of 100)

Standard efror' Standard error!

Size of In Notin Size of - In’ "Not in

estimate SMSA - central central  estimate SMSA central . central

city city R . city city
o R N 560 590 | . 530 | 250,000............ 11,440 11,600 10,340

100 . . e 560 590 [ - 530 | 300,000............ 12,450 12,590 ©+11,050

200. .. . e 560 590 530 | 400,000 ...........: 14,190 . 14,260 12,090
BOO ... 0. - 560 590 530 | 500,000............ 15,660 | . 15,620 12,730
700 .. - . 820 640 610 600 000 ....:....0... 16,920 {. - 16,760 13,030
1,000 ..oy 750 770 |. 730°| 700,000............ 18,020 17,710 13,000
2500 ... . 1,180 1,210 1,150 | 800,000 ............ 18,990 18,500 12,650
5,000 ........0..... 1,670 1,710 ©.1,630 | 848,000.......... o 19,420 18,840 12,360
10,000 oo, 2,360 2,420 2,300 | 900,000............ 19,850 . - 11,950
25000 .........i... 3,720 3,820 3,610 | 939,000...... e 20,150 - 11,570
50,000 ............ . 5,240 5,380 < 5,060 | 1,000,000 .......... 20,600 - -
75,000 ........ Lo 6,400 6,560 6,130 | 1,250,000 .......... 22,120 - -
100,000 ............ 7,370 7,540 *,7,000 | 1,500,000 .......... 23,190 - -
150,000 ........... 8,970 9,150 8;390 | 1,750,000 .......... 123,870 - -
200,000 .. .......... 10,300 10,470 19,470 -1,786,900 ........... 23,940 -1 =

Note: The owner housing unlts pertam to owner-occupled housmg units and vacant housmg units excludlng vacant-for-rent housnng units.

'For estimates pertaining to new construction, the standard errors shown in the table should be' multlpllad by a factor of 1.3 for the total SMSA for the central cnty,A
and for the balance {not in central city) of the SMSA. . .
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TABLE I Standard Errors for Estrmated Number of Renter Housing Units in the 1983 Houslng Inventory and for Estrmated Number +

of 1980-1983 Lost Renter Housing Units for the New York NY, SMSA for the Central City of the SMSA and for the

Balance (Not in Central City) of the SMSA

(68 chancos out of 100)

Standard error?

) -

Standard error’

Size of " Size of )
estimate . In Not in . estimate . In ~Not in
. SMSA central central SMSA central central
l ) ) . .city city . city city

O, 660 670 560 | 344,200......... TRE 14,490 14,250 11,840
100................ 660 670 . 560 [ 400,000......... T 15,510 15,200 -
260. ..., . 660 670 560 | 500,000............ . 17,110 16,650 -
500............ ..., . 660 670 560 | 600,000............ 18,490 ‘17,870 —
750. ... .. . 710 710 " 650 700,000............ - 19,700 18,880 —
1,000 ......... ... -820 820 . 750 | 800,000............ 20,760 119,730 =
2500 .............. 1,290 1,290 1,180 900,000............ 21,690 . 20,430 =
5000 .............. 1.820 1,830 11,660 [ 1,000,000 .......... 22,520 21,000 =
7600 .............. 2,230 2,240 2,040.| 1,250,000 .......... 24,180 21,910 -~
10,000 ............. 2,570 | 2,580 2,350 | 1,600,000 .......... 25;350 - 22,150 -
25,000 ............. 4,060 4,070 3.690 | 1,750,000 .......... .26,090 21,750 -
50,000 ............. 5,730 5,730 5,170 | 2,000,000 ... ....... - 26,440 20,660 —
75,000 ............. 7,000 6,990 . 6,270 | 2,089,800 .......... 26,480 20,080 -
100,000 ............ . 8,050 8,040 7,160 | 2,250,000 .......... 26,420 - -
150,000 .~ .....-.... 9,800 9,750 8,680 | 2,350,000 .......... 26,310 - -
200,000 ............ 11,250 | 11,160 9,690 2,433,900 .......... 26,170 — -
300,000 ............ 13,610 13,420 11,310 '

Note' The renter housing units pertain to renter-occupied -housing units and vacant-for-rent housing units

'For estimates pertalmng to new construction, the standard errors shown in the table should be muitiplied by a factor of 1.2 for the totat SMSA and for the central

city and 1.3 for the balance (not in central city) estlmates
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TABLE lll. Standard Errors for Estlmated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1980-1983 Lost Owner.and Renter Housing Units for the New York NY, SMSA, for the Central City of the
SMSA and for the Balance {Not in Central City) of the SMSA

(88 chances out of 100}

Stan:dard error’ Standard error®
Size of ize of

* estimate In Not in eitirnate. fn Not in

SMSA central central SMSA central central

city city . : ‘ city city
Lo T 600 640 680 | 500,000............ '16,290 16,290 14,370
100........ ...t 600 640 680 | 750,000............ 119,270 18,900 :14,530
200. ... .. 600 640 680 | 1,000,000 .......... 21,440 20,540 12,220
800................ : 600 640 6801 1,250,000 .......... 23,020 21,430 4,680
700. . ... ... 650 670 690 | 1,283,200 .......... 23,190 21,500 -
1,000 ............:. 780 . 800 820 | 1,500,000 .......... 24,130 21,670 —
2600 .............. 1,230 1,260 1,300 | 1,750,000 ....... . 24,840 ‘21,270 —
6000 .............. 1,730 1,790 1,840 | 2,000,000 .......... 25,180 20,210 -
10,000 ........... .. 2,450 2,520 2,590 | 2,500,000 ....... e 24,780 15,430 -
26,000 ............. 3,870 3,980 4,070 | 2,750,000 ...... e 24,030 10,600 -
50,000 ......... U 5,460 5,610 5,700 | 2,937,700 ........ .. 23,190 : - -
76,000 ............. 6,660 6,840 6,910 | 3,000,000 .... . e 22,860 - -
100,000 ............ © 7,670 7,860 7,900 { 3,600,000 ......... . 18,970 - -
150,000 ............ 9,340 9,540 9,470 | 4,000,000 .......... 11,230 - -
250,000 ............ 11,900 12,090 11,670 | 4,150,000 .......... 6,480 - -
360,000 ............ . 13,900 14,040 13,130 | 4,220,800 .......... - —_ —

Note Some examples that pertain to both owner and renter housing units are: total housing units; all occupled housing units; all year-round housing units, mobile
home nr trailer; all housing units occupied by recent movers; and total vacant housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA and for the central
city and 1.1 for the balance (not in central city) estimates. Standard errors of estimates pertaining to total housing units for the central city, balance, and total SMSA

are assumed to be equat to zero.
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TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1980-1983 Lost Housing Units for the New York, NY SMSA, for the Central C.ty of SMSA and for the Balance (Not
in Central City) of the SMSA N

{68 chances out of 100)

Estimated percentage'” o ’ Estimated percentage’
Base of . .. | i . . Base of
percentage 0O or 1or 50r |10 0r | 25 or 50 percentage O or 1or Sor |100r | 25 or 50
100 | 99 95 |- 90 75 . 100 | 99 95 80 75

200 ... 746 | 746 | 746 | 746 | 746 | 85.7| 700,000 ..... ... | o008}0.3 06| 09| 1.3 1.4
5OO . ........... 54.1 | 54.1 | '54.1 | 684.1 | 54.1 54.2 | 800,000 ..... ... |007]03 06| o8] 1.2 1.4
700 ....... L 457 | 45.7 | 45.7 | 45.7 | 45.7 | 45.8 | 900,000 ..... ... | 00703 06| 08| 1.1 1.3
1,000...........|37.0 | 370} 37.0| 370 | 37.0| 38.3'| 1,000000....... 0.06 |.0.2 05| 0.7 1.1 1.2
2,500........ ... ]19.0 | 1900 | 19.0| 19.0| 21.0| 24.3| 1,250,000....... 0.05 | 0.2 05| 07| o029 1.1
5,000........... 10.5 | 105 | 10.56 | 10.5 | 14.9 17.1 | 1,500,000..... o] 0.04]02 04] 06| 09 1.0
10,000. ......... 56 |.56| 56| 73| 105] 12.1] 1,750,000....... 003|02 | 04] 05| 08 0.9
25,000.......... 23| 23| 33| 46| 66| 77| 2000000.......|003]02 [ 04| 05| 07| 0.9
50,000.......... 1.2 1.2} 24| 33| 47 5.4 | 2,250,000....... "l 0o03|02.| 04| 05| 07 0.8
75,000. . ........ 0.8 0.9 19| 27| 38| 4.4 2500000...... ] 0021 0.2 03} o5 o7 0.8
100,000......... ‘0.6 08| 171 23| 33 38| 2,750,000....... | 0.02]|.045| 03] 04| 06| 07
150,000. ... .. ... ] 0a 06| 14} 19| 27 3.1 | 3,000000....... 002|014 03] 04| o6 0.7
200,000........ .| o3 05] 1.2 16| 2.3 2.7 | 3.250,000....... 0.02]|0.13]| 03| 04| 06 0.7
250,000........ .l o2} os| 11 15| 21 2.4 | 3,500,000....... 0.02]|013| 03] 04| 06 0.6
300,000......... 0.2 04| 10| 1.3] 1.9 ‘2.2 | 3,750,000....... 002]|012| 03] 04| o5 0.6
400,000......... 0.15| 04| 08| 12| 17| 1.9] 4000000....... 001}012| 03| 04| 05| .06
500,000. ... .... .| 012 03| 07| 10| 15 1.7 | 4.220800....... [ 001|012 03| 04| 05| o086
600,000........."| 0.10] 03| 07| o8| 14] . 16 . :

'Standard errors are presented to 'the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard
errors shown in the table should be multiplied by a factor of 1.2 for the tota! SMSA, 1.3 for the central city of the SMSA, and 1.2 for the balance {not in central cnty)
of the SMSA.

The following factors should be applied to estlmates that do not pertain strictly to new construction. The tactors are glven separately for renter housmg units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupied housing units; all renter-occupied housing units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with flush toilets. For percentages pertaining to owners, multiply the above standard errors by a factor of 1.0. For estimates pertaining to both owners
and renters, multiply the above standard errors by a factor of 1.0 for the total SMSA and for the central city and 1.1 in the balance. For estimates pertaining to renters,

apply a factor of 1.1 for the total SMSA and for the central city, and 1.0 for the balance (not in central city).
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 13
SMSA'’s in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA’s selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA's selected for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA's; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA's; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, Hi; Houston,
TX; and Seattle-Everett, WA, SMSA'’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA} in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;

-Denver,-CO; Hartford; CT; Honolulu, H!;.Louisville, KY-IN; Miami, ..

FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA’s, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes
of 4,250 in the other 11 SMSA's. Interviewing for all SMSA's
was done during April 1983 through December 1983.

In this SMSA, 3,998 housing units were eligible for interview.
Of these sample housing units, 139 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 3,998 housing units eligible for interview, 205 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.~- - N . -

Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's},
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. {This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.)

Selection of the original AHS-SMSA sample—The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census {the new construction universe). In ad-
dition, the sample for those SMSA's which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurisdiction of permit-issuing offices (the nonpermit universe).
In 1970, the following five SMSA's were 100-percent permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA’s contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA's, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA’s had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector. :

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head {non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure
H?usehold Owner— Renter—
income Family size Family size
12345+ 12345+

Under $3,000 ......
$3,000 to $5,999. ..
$6,000 to $9,999 . ..
$10,000 to $14,999 .
$15,000 and over . ..

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enurh.er'ati'on district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
{i.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent} housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA's which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
(using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in +
1870 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as

well as housing units built since the 1970 census are included. -

Sample selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universes. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.

2. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Housing units missed in the 1970 census.

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

5. Houses that have been moved onto their present site since
the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's which were interviewed for the first time in

1975,.a.full implementation.of.the.Coverage.lmprovement Pro- -

gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1879. For the Louisville, KY-IN; New York, NY; Sacramento, CA:
and St. Louis, MO-IL, SMSA’s which were also interviewed for
the first time in 1976, the Cdverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1-— A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA's an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, HI; Houston, TX; and
Seattle-Everett, WA, SMSA's.

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction {SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
. divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA's; this procedure was only implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,

- ~this procedure was updated as-part of the 1979-AHS ‘only-for

the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhere.

4. Houses that had been moved onto their present site since
the 1970 census. )

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's and
a rate of 1in 22 for the other nine SMSA’s. Then, succeeding
stru:ctures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
(exéluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Bultimore, MD and Houston,
TX, SMSA's were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
covierage improvement assignments were not sent out to be in-
ter\f/iewed due to.time limitations. The sampling was completed
as part of the 1979 AHS. A

Tihe second procedure was designed to represent missed units
from structures represented in the. AHS. These missed units
were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
structures that contained some residential units in.1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1979-1983 additions to the housing inventory —In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1979 survey.
Sampling procedures were identical to those used in selecting
the 1970-1979 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1979, to
identify any housing units missed in the 1979 survey or any
housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the.perm :-

issuing universe, the new construction universe, and the non-
permit universe. From the .new construction universe, whole
clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permit-issuing
universe pertained to individual housing units.

The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA’s. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to ‘'obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, -panels 1 to 3 -were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA's and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desired sample sizes, additional reduction was done across all
units in the remaining panels in all SMSA's.

1970 Census of Population and Housing— The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to ~haracteristics-of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1979 (i.e.,
1979-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures.

1983 housing inventory—The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA’s; and a
three-stage ratio estimation procedure for the Baitimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA’s. ]

Prior to the implementation of the ratio estimation procedures,
the basic weight {i.e., the inverse of the probability of selection)
for each interviewed sample housing unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous- The next ratio estimation procedure was applied in the
ing units. The noninterview adjustment factor was equal to the Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
following ratio: Sacramento, CA, SMSA's,
This ratio estimation procedure was utilized to adjust the cen-
Weighted count of interviewed Weighted count of noninterviewed R es L. P .c . adj i
housing units + housing units tral city/balance distribution of the weighted sample estimate

of new construction housing units built since the last survey in
permit-issuing areas to an independently derivea estimate of this
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Weighted count of interviewed housing units

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey. ' o

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe {(where the cells con-
sisted of one or more of the different strata used in the stratifica- Independent estimate of the proportion of new construction housing
tion of the universe as previously described). In addition, within units from pe"ggr';:z:g'ngdf’r:;a:e:g': e tg,&?jt survey in the
each sector, separate noninterview factors were computed for Sample estimate of the proportion of new construction housing
one noninterview cell for conventional new construction units from permit-issuing areas built since the last survey in the
sample housing units in permit-issuing areas built prior to the corresponding sector of the SMSA
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was

The foilowing ratio estimation procedure was employed for then applied to the existing weight for all sample housing units
all sample housing units from the permit-issuing universe. This classified- within the corresponding ratio estimation cell.
factor was computed separately for all sample housing units . The next ratio estimation procedure was applied in all SMSA’s.
within each permit-issuing universe noninterview cell men- This procedure involved the ratio estimation of the AHS-SMSA
tioned previously. The ratio estimation factor for each cell was weighted sample estimate of the August 1983 housing inven-
equal to the following: tory in each sector (central city and balance) for each SMSA to
1970 census count of housing units from the permit-issuing universe an independent estimate of total housing units for the corre-
’ in the corresponding cell sponding sector. This ratio estimation factor equaled the
following:

AHS sample estimate of 1970 housing units from the permit-issuing

universe in the corresponding cell -
P 9 Independent estimate of the August 1983 housing unit inventory

for the corresponding sector of the SMSA
For each SMSA, the numerators of the ratios were obtained from

the 1970 Census of Population and Housing 20-percent file ‘of
housing units enumerated in areas under the jurisdiction of

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

permit-issuing offices. The denominators of the ratios were The independent estimates of total housing units that were
obtained from weighted estimates of all the AHS sample hous- used as the numerator of this ratio are described below. The
ing units within the corresponding ratio estimation categories denominator of this ratio was obtained from the weighted
using the existing weight (i.e., the basic weight times the estimate of the AHS-SMSA sample housing units using the
noninterview factor). The computed ratio estimation factor was existing weight. e
then applied to the existing weight for each sample housing unit Independent estimates of total housing units were derived for
within the corresponding ratio estimation category. the central city, balance, and the total SMSA for the 13 1983
This ratio estimation procedure was introduced to correct the SMSA'’s. These estimates were derived by using 1980 census
probabilities of selection for samples in each of the strata used counts in conjunction with estimates of change in the housing
in the sample selection of the permit-issuing universe. Prior to inventory between the 1980 census and the 1983 survey. These
the AHS sample selection within each SMSA, housing units estimates of change were based on estimates of new construc-
already selected for other Census Bureau surveys were deleted tion permit authorizations and post-census demolition permits.
———from.the-permit-issuing universe. The-same:probability-of-selec-—— —— The-sample estimates-of total-housing-units-after-the-permit
tion was then applied to the remaining units to select the AHS new construction ratio estimation (i.e., the existing sample
sample. Since the number of housing units deleted from the AHS estimate) were compared to the corresponding independent
) universe frame was not necessarily proportional among all strata, estimates for the central city, balance, and total SMSA for each
: some variation in the actual probability of selection between of the 13 SMSA'’s and the estimate which showed the most likely
strata were introduced during the AHS sample selection process. level of net growth since the 1980 census in both the central




APPENDIX B—Continued

App-43

city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN;-Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA'’s.

The Chicago, IL and Portland, OR-WA, SMSA's used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and Houston, TX, SMSA's, the inde-
pendent estimate was used for the total SMSA and the estimate

. for the sectors was based upon counts from the 1970 and the

1980 censuses, and the independent estimate from 1983.

1979-1983 lost housing units—The 1979-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, H! and Portland, OR-WA, SMSA's and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford, CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA’'s as was
described in the Current Housing Report, Series H-170, Housing
Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight
associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units.

1979 estimation procedure— This report presents data on the
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA'’s; and a two-stage ratio estimation process for the
Honolulu, HI and Portland, OR-WA, SMSA's. A detailed descrip-
tion of this ratio estimation procedure can be found in the AHS
Series H-170 reports for 1979.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This- report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
ing Characteristics for States, Cities, and Counties, Part 1. .

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with:
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume {, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, processing, coverage;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—’'coverage’’ and ‘‘content’’ errors. The ‘“coverage’’
errors determined how completely housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The ‘“content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys. )

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview. program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, ‘‘Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1975"" and “’Reinter-
view Results for the Annual Housing Survey —SMSA Sample:
1976."” |

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
theé representation of conventional (non-mobile home or trailer)
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which case, they would not have been
eligible for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix} was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housing units may be considerably less
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors —For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey.

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is @ measure of the precision with which an estimate from a
sample approximates the average result of all possible samples.

One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends

- -on-the-standard-error,-biases;-and-any-additional-nonsampling:-. -

errors not measured by the standard error. The sample estimate
and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average resuit
of all possible samples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each
sample, then:

1. Approximately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples. '

2. Approximately 90 percent of the intervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors, rather than precise standard errors for any
specific item. Standard errors apphcable to estimates of
characteristics of the 1979 housing inventery can be found in
the AHS Series H-170 reports for 1979.

Tables I, 11, and Il {pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 21,212 for the total SMSA, 9,240
for the central city of the SMSA, and 19,094 for the balance

.of the SMSA. . -

The reliability of an estnmated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

——Table-IV-(page-App-48)-presents-the-standard-errors-of-esti- -

mated percentages for the 1983 housing inventory as well as
estimated percentages of the 1979-1983 lost housing units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

(100) (1)
Y

where: x = the numerator of the ratio
y = the denominator of the ratio
Oy = the standard error of the numerator
oy = the standard error of the denominator

Hlustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 300,600
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an
estimatée of this size is approximately 4,500. The following inter-
polation procedure was used.

The information presented in the following table was extracted
from table I. The entry for “’x’* is the one sought.

Size of estimate Standard error

300,000 ............... 4,500
300,600 ............... X
316,600 ............... 4,450

The entry of ’x’’ is determined as follows by vertically inter-
polating between 4,500 and 4,450.

300,600—300,000 = 600
316,600—300,000 = 16,600

600

4,500 +
’ 6,600

{4,450—4,500) = 4,500

Consequently, the 68-percent confidence interval, as shown by
these data, is from 296,100 to 305,100 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 293,400 to 307,800 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 291,600 to 309,600 housing units with 95
percent confidence.

App-45.

Table A-1 of part A also shows that of the 300,600 owner-
occupied housing units, 71,000, or 23.6 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent) shows that the stand-
ard error of the 23.6 percent is approximately 1.0 percentage
points. The following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied (see table IV footnotes). The
entry for '‘p’’ is the one sought.

Estimated percentage

Base of percentage
10 or 90 23.6 25 or 75
300,000 .......... 0.7 a 1.0
300,600 .......... p
400,000 .......... 0.7 b 0.9

1. The entry for cell “‘a’’ is determined by horizontal interpola-
tion between 0.7 and 1.0.

23.6-10.0=13.6
25.0—-10.0 = 15.0

13.6

0.7 +
15.0

(1.0-0.7) = 1.0

2. The entry for cell ’b’’ is determined by horizontal interpola-
tion between 0.7 and 0.9.

©23.6—10.0=13.6
25.0—10.0 =15.0

13.6
5.0

0.7+ (0.9-0.7)=0.9

3. The entry for ‘“‘p’’ is then determined by vertical interpola-
tion between 1.0 and 0.9.

300,600—300,000 = 600
400,000—300,000 = 100,000
600

1.0+ —— (09-1.00= 1.0
. 100,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 22.6 to 24.6 percent; the 90-percent con-
fidence interval is from 22.0 to 25.2 percent; and the 95-percent
confidence interval is from 21.6 to 25.6 percent.

Differences — The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA’s or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two
characteristics, the formula will overestimate the true standard
error; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overlap of the
1979 and 1983 AHS-SMSA samples a positive correlation
should be expected when making comparisons between 1979
and 1983 characteristics.

lllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in 1983
there were 154,600 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three

bedrooms is 83,600. Table | shows the standard error of 71,000

is approvimately 3,090 and the standard error of 154,600 is
approximately 4,130. Therefore, the standard error of the
estimated difference of 83,600 is about 5,160.

5,160 = \/(3,090)2 + (4,130)?

Consequently, the 68-percent confidence interval for the 83,600
difference is from 78,440 to 88,760 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 75,340 to 91,860 housing units, and the 95-percent con-
fidence interval is from 73,280 to 93,920 housing units. Thus,
we can conclude with 95 percent confidence that the number
of 1983 owner-occupied housing units with three bedrooms is
greater than the number of owner-occupied units with two
bedrooms since the 95-percent confidence interval does not in-
clude zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used

_..._to estimate confidence limits of a median based on sample data:. ...

1. From table IV, determine the standard error of a 50-percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence

distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

lustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.4. The base of the distribution from which this median was
determined is 300,600 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 300,600 is approximately 1.2 per-
centage points.

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4.

3. From the distribution for ‘‘persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
contains the 47.6 percent derived in step 2. About 49,300
housing units or 16.4 percent fall below this interval, and
112,400 housing units or 37.4 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

(47.6—16.4)

1.6 +(2.56—-1.5)
37.4

=23

Similarly, the interval for owner-occupied housing units with
two persons contains the 52.4 percent derived in step 2.
About 49,300 housing units or 16.4 percent fall below this

““interval, and 112,400 housing units or 37.4 percent fall within =~

this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

(52.4—16.4) _

1.5 + (2.5—1.5)
37.4

2.5

interval, it is necessary to know into which interval of the

Thus, the 95-percent confidence interval ranges from 2.3 to
“2Bpersons. T -
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TABLE |. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Owner Housing Units for the Portland, OR-WA, SMSA, for the Central City of the SMSA and for the

Balance (Not in Central City) of the SMSA

(68 chances out of 100)

Standard error!

tandard error’

Size of X Size of .
estimate - In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O.. . 160 170 160 | 50,000............. 2,660 2,430 2,590
100, ... 160 170 160 | 75000............. 3,170 2,640 3,040
200. ... i 180 180 180 | 82,800............. 3,300 2,650 3,150
500................ 280 290 280 | 100,000............ 3,560 - 3,360
700 . ..., 330 340 330 | 150,000............ 4,100 - 3,700
1,000 .............. 390 410 390 | 200,000............ 4,400 - 3,730
2500 .............. 620 650 620 ] 233,800............ 4,510 — 3,590
5000 .............. 880 910 880 | 250,000............ 4,530 - -
10,000 ............. 1,240 1,260 1,230 | 300,000............ 4,500 — -
25000 ............. 1,930 1,900 1,900 | 316,600............ 4,450 - -

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA , 1.0 for the central
city, and 1.1 for the balance {(not in central city) of the SMSA.

TABLE il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Renter Housing Units for the Portland, OR-WA, SMSA, for the Central City of the SMSA and for the

Balance (Not in Central City) of the SMSA

{68 chances out of 100}

Standard error’

Standard error?

Size of . Size of .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O, 130 130 160 | 25,000............. 1,790 1,640 1,870
100. ... .o 130 130 160 { 50,000............. 2,470 2,100 2,540
200. ... ..o 160 160 170§ 75,000............. 2,940 2,280 2,980
500................ 260 250 270 82,800............. 3,060 2,290 3,090
700. ... L. 310 300 320 | 100,000............ 3,300 - 3,290
1,000 .............. 370 350 390 | 127,800............ 3,610 - 3,520
2500 .............. 580 560 .610 | 150,000............ 3,800 - -
5000 .............. 820 780 860 | 200,000............ 4,090 — —
7,500 .............. 1,000 950 1,060 | 210,600............ 4,120 - -
10,000 ............. 1,150 1,090 1,210

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

" For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.3 for the total SMSA, 1.2 for the central
city, and 1.1 for the balance (not in central city) of the SMSA.
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TABLE HI. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1979-1983 Lost Owner and Renter Housing Units for the Portland, OR-WA, SMSA, for the Central City of
the SMSA and for the Balance {Not in Central City) of the SMSA

{68 chances out of 100}

Standard error’ Standard error’
Size of X Size of .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O, e 150 130 160 | 75, 000 .. ..., 3,080 2,340 3,060
100, ... il 150 130 160 | 100,000 :........... 3,460 2,290 3,370
200 ... . 170 160 180 | 150,000............ 3,990 1,370 3,720
500 .. ... ... ... 270 260 280 | 165,700............ 4,100 - 3,760
700 ... 320 300 330 | 200,000............ 4,290 — 3,750
1,000 ..., 380 360 400 | 250,000............ 4,410 — 3,480
2,500 ...... ... ..., 610 570 630 | 300,000............ 4,380 - 2,830
5000 .............. 860 800 . 88011 361,500............ 4,100 - -
10,000 ............. 1,210 1,120 1,240 | 400,000............ 3,780 - -
25000 ............. 1,880 1,680 1,910 | 600,000............ 1,950 — -
50,000 ............. 2,590 2,150 2600 | 527,200............ — — -

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupied housing units; all year-round housing units, mobile
home or trailer; all housing units occupied by recent movers; and total vacant housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA and for the central
city and 1.1 for the balance (not in central city) of the SMSA. Standard errors of estimates pertaining to total housing units for the central city, balance, and total SMSA
are assumed to be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
of 1979-1983 Lost Housing Units for the Portland, OR-WA, SMSA, for the Central City of the SMSA and for the Balance
{Not in Central City) of the SMSA

(68 chances out of 100)

Estimated percentage’ Estimated percentage’
Base of Base of )
percentage 0 or 1or Sor |10 or | 25 or 50 percentage 0or 1or 5or {10 0r | 25 or 50
100 99, 95 90 75 100 99 95 90 75
200 .......... .. 40.2 40.2 | 40.2 | 40.2 | 40.2 41.0| 75,000 ......... 0.2 0.4 0.9 1.3 1.8 2.1
500 ............ 21.2 21.2 {1 21.2 | 21.2 } 225 25.9 | 100,000 ........ 0.13 0.4 0.8 1.1 1.6 1.8
700 .. ... L 16.1 16.1 | 16.1 16.1 19.0 21.9 ] 150,000 ........ 0.09 0.3 0.7 0.9 1.3 1.5
1,000, .......... 1.9 11.9] 1179 ] 11.9 | 15.9 18.3 | 200,000 ........ ©0.07 03] 0.6 0.8 11 1.3
2,500........... 5.1 5.1 5.1 7.0 | 10.0 11.6 | 250,000 ........ 0.05% 0.2 0.5 0.7 1.0 1.2
5000........... 2.6 2.6 3.6 4.9 7.1 8.2 | 300,000 ........ 0.04 0.2 0.5 0.6 0.9 1.1
10,000.......... 1.3 1.3 2.5 3.5 5.0 58| 400,000 ........ 0.03 0.2 0.4 0.6 0.8 0.9
25,000.......... 0.5 0.7 1.6 2.2 3.2 3.7 ] 500,000 ........ 0.03 0.2 0.4 0.5 0.7 0.8
50,000.......... 0.3 0.5 1.1 1.6 2.2 2.6 | 527,200 ........ 0.03 0.2 0.3 0.5 0.7 0.8

5 Ve

1Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one- -hundredth of one percentage point. For estimates pertaining to new construction, the standard

errors shown in the tablé Should be multiplied by a factor of 1.3 for the total SMSA, 172 for"the” centrai-city and’ for the balance-(not in central city)-of the SMSA.
The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupied housing units; all renter-occupied housing units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with flush toilets. For percentages pertaining to renters, multiply the above standard errors by a factor of 1.0 for the total SMSA and for the central
city and 1.1 for the balance (not in central city) of the SMSA. For percentages pertaining to owners, multiply the above standard errors by a factor of 1.1. For percentages
pertaining to both and renters apply a factor of 1.0 for the total SMSA and for the central city and 1.1 for the balance {not in central city) of the SMSA.
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SAMPLE DESIGN

Annual Housing Survey—The eétimates for each of the 13
SMSA’s in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was

conducted by the Bureau of the Census acting as collection agent -

" for the Department of Housing and Urban Development.
- The SMSA's selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA's selected for interview during
1983 were interviewed previously in 1976 and 1980 for the

Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,

MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA’s; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, HI; Houston,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA's (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
16,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD:
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA's, excluding New York, -NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980

- through February 1981. Due to additional budget limitations for

the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA'’s and sample sizes
of 4,250 in the other 11 SMSA'’s. Interviewing for all SMSA's
was done during April 1983 through December 1983.

In this SMSA, 4,175 housing units were eligible for interview.
Of these sample housing units, 120 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. ,n addn-
tion to the 4,175 housing units eligible for interview, 1 24 umts
were visited but were not eligible for interview because they.
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey — The
sample housing units designated to be interviewed in the 1983
survey consisted of the following cAategories which are de-
scribed in detail in the succeeding sections.
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1. All sample housing units that were interviewed in the 1980
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's]},
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1980 survey

and remained in sample after the 1983 reduction. (For a list -
of reasons for type A and type B noninterviews, see the fac-

simile of the. 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction buiI'ding permits issued since the
1980 survey and remained in sample after.the ‘1' 983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1980 survey.)

4. All sample housing units that were added to sample segments

in the nonpermit universe since the 1980 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the-housing invenitory in nonpermrt rssumg areas
since the 1980 survey.) -

Sele_ction of the original AHS-SMSA sample— The sample for the
SMSA’s which, in 1970, were 100-percent permit-issuing was
. selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areaé under
the jurisdiction of permrt issuing offices (the permit-issuing
universe) and housing units constructed in permit- issuing areas
since the 1970 census (the new construction universe). In ad-
dition, the-sample for those SMSA’s which were not 100- percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurlsdlctlon -of permit-issuing offices (the nonpermit universe).

In 1970, the following five SMSA’s were 100-percent permit-

issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento CA. The remaining eight SMSA s contain a
sample from the nonpermrt universe.

Sampllng operations, described in the followmg paragraphs
were performed separately within the central crty and the balance

of the SMSA for each of the sample frames. ‘The overall sam-

pling rate used to-: select the sample for each SMSA" was deter-
mined by the size of the sample. Thus, for the flve Iargest
'SMSA’s” the' overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA’s had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housmg units in each
sector.

" $3,000t0 $5,999 ...

The_majbrnportion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Samplmg operations were done separately for the specral place
and group quarters records, and for the occupred and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records; the occupied:hous-
ing unit records were stratified by race of head {non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value 6r_ rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
||Iustrated by the following table: :

Tenure
‘Household Owner— Renter—
income Family size Family size

12345+ 12345+

Under $3,000 . ... .. '

$6,000 to $9,999 . ..
$10,000 to $14,999.
$15,000 and over . ..

Thus, for this SMSA, the occupied'housing'un'it records trom
the permit-issuing universe were assigned to 1 of 100 strata for

* either the central city or for the balance, and the vacant.hous-

ing unit records were assigned to 1 of the 4 vacant strata. for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to-it
on_ the file was also selected to be in sample, thereby insuring
the necessary designated sample‘size.

Before the sample was selected from the group quarters and

" special place records, the records were stratified by census tract

and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
Survey. the housing units at each of the special places were listed
and subsampled at arate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.

The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
li.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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list of permits was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent) housing units were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA's which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the‘nonpermit universe). The first step in the sam-
pIing operation for the nonpermit universe was the selection
(usmg the overall sampling rate) of a sample of census enumera-
tion districts W|th|n these areas. Prior to this sample selection,
the ED’s were stratified by cénsus tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small

land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the

survey, those segments that. did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

- The next step was the selection of one of these segments
within each sample ED. All housing. units in existence at the time
of -interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program— The
Coverage Improvement Program was yndertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universes. The coverage defucnen-
cies included the following units:

1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970. )
2. Mobile homes placed in parks either missed during the 1970

census or established since the 1970 census.
. Housing units missed in the 1970 census.
4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

w

5. Houses that have been moved onto their present site since -

" the 1970 census.
6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

For the Chicago, IL; Hartford, CT; Miami, FL;1 and Portland,
OR-WA, SMSA’s which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-
gram was conducted as part of the 1979 AHS. For the Baltimore,
MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA’s which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA‘s which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improt/ement for deficiency 1 —A‘sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the

~sampling was carried out in two stages for one- and two-unit

structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the_rate of ‘unit's originally selected for the
AHS-SMSA sample (regular AHS units).

- The first stage was a sample of permit offices, and the second
stage .was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, HI and New York, NY,
SMSA'’s an additional sample of 1968 permits for three- -or-more-
unit structures was included in the second stage.

For the third stage, structures of size ‘three or more were
divided into clusters of an expected size of two units and a
sample of ciusters was selected. This coverage improvement
procedure was not updated as part of the'1979 AHS.'for the
Baltimore, MD; Denver, CO; Honolulu HI; Houston TX; and
Seattle- Everett, WA, SMSA’s. .

In the Chicago, IL; Hartford, CT; Miami, FL; and Port_land,
OR-WA, SMSA’s units whose permits were issued before

* January 1970, but which were completed after April 1970, were

identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units. ‘

Coverage improvement for deficiency 2 —In pern'iit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in'two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a

_ sample of clusters was selected and interviewed. Each of the
* .sample units represented the same number of units that the

regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,;
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMSA’s. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census. but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utility hookup but were occupied by persons with
a usual residence elsewhere. .

4. Houses that had been moved onto their present site since
the 1970 census.

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s and
a rate of 1.in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
(excluding the sarhple unit structure) were found that had been
eligible to be selected for the AHS. Finally, the intervening struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsample of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA's were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to be in-
tervuewed due to time limitations. The sampling was completed
as part of the 1979 AHS.

The sécond procedure was designed to represent missed units
from structures represented in the AHS. These missed units
were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiurnit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1980-1983 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
iés’ued since the 1980 survey, was selected to represent hous-
|ng umts built in permit-issuiing areas since the 1980 survey.
Sampllng proéedures were identical to those used in selectmg
the 1970-1980 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1980, to
identify any housing units missed in the 1980 survey or any
housing units added since the 1980 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing universe, the new construction universe, and the non-
permit universe. From the new construction universe, whole
clusters were dropped. From ‘the nonpermit universe, whole
segments were dropped. Reduction from the permit-issuing
universe pertained to individual housing units. -

The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,500 in the Chicago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA’s. The second criteria was to achieve samples
distributed proportionately between the central city and balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to obtain a sample
having equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA’s. In order to achieve the"
desired sample sizes, additional reduction was done across all
units in the remaining panels in all SMSA's.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decenniat Census of Population and Housing. A detailed
description of the sample design employed for the 1370 cen-
sus can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1..

ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1980 li.e.,
1980-1983 lost units). Each type of estimate employed separate,
although similar, estimation proéedures.

1983 housing inventory — The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA'’s; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA's. '

Prior to the implementation of the ratio estimation procedures;
the basic weight (i.e., the inverse of the probability of selection)
for each interviewed sample hbusing unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view ad]ustment was done separately for occupled and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
following ratio:

Weighted count of interviewed
housing units +

Weighted count of noninterviewed
housing units

Weighted count of interviewed housing units

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey.

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe as previously described). in addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas built prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each celi was
equal to the following:

1970 census count of housing units from the permit-issuing universe
) in the corresponding cell

AHS sample estimate of 1970 housing units from the permit-issuing
universe in the corresponding cell

For each SMSA, the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
ing units within the corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to
the AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit-issuing universe. The same probability of selec-
tion was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,
some variation in the actual probability of selection between
strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's.

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit-issuing areas to an independently derived estimate of this
distribution.

This ratio estimation factor was caiculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Independent estimate of the proportion of new construction housing

units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housing
units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven-
tory in each sector (central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratio estimation factor equaled the
following:

Independent estimate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA sample housing units using the
existing weight.

Independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA's and the estimate which showed the most likely
level of net growth since the 1980 census in both the central

e e
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA'’s.

The Chicago, IL and Portland, OR-WA, SMSA’s used acom-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, Hi and Houston, TX, SMSA'’s, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1980-1983 lost housing units—The 1980-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure for the New
York, NY, SMSA and a three-stage ratio estimation procedure
for the Louisville, KY-IN; Sacramento, CA; and St. Louis, MO-
IL, SMSA's used to produce the AHS-SMSA estimates of the
1980 housing inventory as was described in the 1980 Current
Housing Report, Series H-170, Housing Characteristics for
Selected Metropolitan Areas. Since the 1980-1983 lost hous-
ing units existed, by definition, in the 1980 housing inventory,
there was a 1980 housing inventory weight associated with each
1980-1983 lost unit. This weight was used to tabulate the
estimates of the characteristics of the 1980-1983 lost housing
units. -

1980 estimation procedure — This report presents data on the
housing characteristics of the 1980 housing inventory from the
1980 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a two-stage ratio estimation
process for the New York, NY, SMSA and a three-stage ratio
estimation procedure for the Louisville, KY-IN; Sacramento, CA;
and St. Louis, MO-IL, SMSA's. A detailed description of this ratio
estimation procedure can be found in the AHS Series H-170
reports for 1980.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume I, Hous-
ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the. )
data; other errors of collection, response, processing, coverage;
and estimation for missing data. Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1980 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—‘‘coverage’’ and ‘‘content’’ errors. The “coverage’’
errors determined how completely housing units were counted -
in the census and the extent to which occupancy status was
erroneously reported. The ‘‘content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are b‘resented
in the Census Bureau memoranda, ‘‘Reinterview Results for the
Annual Housing Survey — SMSA Sample: 1975'" and ‘’Reinter-
view Resuits for the Annual Housing Survey—SMSA Sample:
1976."”"

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional (non-mobile home or trailer).
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housmg units was not completed at the time the survey
was conducted, in which case, they would not have been

eligible for interview. In addition to these defucrencres new con-
struction in special places that do not reqmre building permits,’

such as military bases, are also not adequately presented.

The Coverage Improvément Program also had certain defi-

ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of thls
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.
Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all. housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were

not listed during the canvassing. It should be noted that since’

these ED’s were recanvassed for the 1980 and 1983 surveys,
the number of missed housmg units may be consrderably less
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors—For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
tigures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. .
Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample deS|gn Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
is @ measure of the precision with which an estimate from a
sample approximates the average result of all possible samples.
One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estlmates depends
on the standard error, blases, and any additional nonsamphng
errors not measured by the standard error. The sample estimate
and'its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samples were selected each of these surveyed

under essentially the same general conditions, and an estlmate
and its estimated standard error were calculated from each
sample then:

1 ..Approxrmately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples. :

2. Approximately 90 percent of the intervals from 1.6 standard
errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow (page App-47)

are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard

errors that-would be applicable to a wide variety of items and"
also could be'prepared at a moderate cost, a number of approx-

imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item.. Standard errors applicable to estimates of
characteristics of the 1980 housing inventory can be found in
the AHS Series H-170 reports for 1980."

Tables 1, II, and Il (pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1980-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-

mine the standard errors for estimates not specifically shown:

in this table. The standard errors on the AHS estimates ‘of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 16,276 for the total SMSA, 11,444
for the central city of the SMSA, and 11,573 for the balance
of the SMSA.

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,

~ depends upon both ‘'the size of the percentage and the size of

the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the percentages, particularly if
the percentages are 50 percent or more.

Table IV (page App 48) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as
estimated percentages of the 1980-1983 lost housing units
{housing units removed from the inventory). Two-way interpola-
tion'should be used to determine standard errors for estimated
percentages not specifically shown in tat;le V.

1
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- Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confideni:e
intervals for characteristics when estimates of zero are: ‘obtained.
. For ratios, 100 (x/y}, where x is not a-subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better

approximation of the standard error may be obtained by letting

the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y =the denominator of the ratio
Oy = the standard error of the numerator
oy = the standard error of the denominator

- [llustration of the use of the standard error tables—Table A-1
of part A of this report shows thatin 1 983 there were 233,600
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix :shows that the standard error of an

estimate of this size is approximately 3,700. The following inter-..

polation procedure was used. :
“The information presented in the following table was extracted
from table 1. The entry for ‘‘x’’ is the one sought.

Size of estimate _ Standard error -

200,000 ...............

233600 ........... AU X
3,700

250,000 ...............

The entry-of ‘‘x’* is determined as follows by vertically inter-
polating between 3,710 and 3,700.

233,600—200,000 = 33,600
250,000—200,000 = 50,000

-33,600

—_— 3,700 -
50,000

3,710 + (3,700—3, 710 =

Consequently, the 68-percent confidence interval, as shown by
these data, .is from. 229,900 to 237,300 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from. 227,680 to 239,520 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 226,200 to 241,000 housing units with 95
percent confidence.

3,710

Table A-1 of part A also shows that of the 233,600 owner-
occupied housing units, 51,500, or 22.0 percent, had_'two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent) shows that the stand-
ard errof of the 22.0 percent is apbroximately 0.8 _percentage
pomts The followmg mterpolatlon procedure was used..

The mformatlon presented in the following table was extracted
from table IV, with factor applied (see table IV footnotes) The
entry for “p'’ is the one sought

Estimated percentage © .. .

Base of percentage

_ 100r90 | 220 [250r75
200,000 .......... . 0.7 a 1.0
233,600 .. ... ... .. o p| -
250,000 .. ... .. o 0.6 b 0.9

1. The entry for cell ““a’* is determined by horizontal interpola-
“tion between 0.7 and 1.0. o

22.0-10.0="12.0
25.0—10.0 =15.0

12.0:
15.0

0.7 + (1.0—-0.7) =

2 The entry for cell “‘b’’ is determnned by horizontal |nterpola-
tion between 0.6 and 0.9. : :

~22.0—'1.o.o"= 12.0.
25.0-10.0 = 15.0

0.6+ 1290
15.0

(0.9—0.6) =

3. The entry for “’p’’ is then determined by vertical intefpola—
_tion between 0.9 and 0.8.

233,600—200,000 = 33,600
250,000—200,000 = 50,000
33,600

0.9+ —2=- _(0.8-0.9)= 0.8
50,000 ©.L ) .

Consequently, the 68-percent confidence interval, as shown by
these data, is from 21.2 to 22.8 percent; the. 90-percent con-
fidence interval is from 20.7 to 23.3 percent; and the 95-percent
confldence mterval is from 20.4 to 23. 6 percent

Differences— The standard errors shown are not dirvec‘tliyla‘poli-‘
cable to differences between two sample estimates. The stand-.
ard error of a difference between estimates is approximatelyj
equal to the square root of the sum of the squares of the standard
error of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same’
characteristics in two different SMSA's or the difference be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two
characteristics, the formula will overestimate the true standard
error; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overlap of the
1980 and 1983 AHS-SMSA’ samples a positive correlation
should be expected when making comparisons between 1980
and 1983 characteristics.

lilustration of the computation of the standard error of a
difference —Table A-1 of part A of this report shows that in 1983
there were 126,300 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three

bedrooms is 74,800. Table | shows the standard error of 51,500

is approximately 2,390 and the standard error of 126,300 is
approximately 3,330. Therefore, the standard error of the
estimated difference of 74,800 is about 4,100.

4,100 =/ (2,390) + (3,330)7

Consequently, the 68-percent confidence interval for the 74,800
difference is from 70,700 to 78,900 housing units. Therefore,
a conclusion that the average estimate derived from all possr-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all

possible samples. Similarly, the 90-percent confidence interval

is from 68,240 to 81,360 housing units, and the 95-percent con-
fidence interval is from 66,600 to 83,000 housing units. Thus,
we can conclude with 85 percent confidence that the number

.of 1983 owner- occupied housing units with three bedrooms i is

greater than the number of owner- occupied units with two
bedrooms since the 95-percent confidence interval does not in-
clude zero or negative values.

Medians—For medrans presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average medlan from all possible samples
lies within the interval. The followmg procedure may be used

to estimate confidence limits of a median based on sample data:

1. From table IV ‘determine the standard error of a 50 -percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-

mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the
distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval it is necessary

to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.

" For about 68 out of 100 possible samples, the average median.

from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values correspondmg to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

lilustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.4. The base of the distribution from which this medlan was
determined is 233,600 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 233, 600 is approximately 1.1. per-
centage points.

2. To obtain a 95-percent confidence interval on the estlmated .

median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. Thls ylelds percent-
age Irmlts of 47.8 and 52.2.

3. From the distribution for “persons" in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons {for purposes of calculating the median, the category

- of two persons is considered to be from 1.5 to 2.5 persons)
contains the 47, 8 percent derived in step 2. About 38,500
housmg units or 16.5 percent fall below this interval, and
82,000. housmg units or 35.1 percent fali within this interval.
By linear interpolation, the lower limit of the 95- -percent con-
fidence interval is found to be about:

(47.8—16.5)

1.6 + (2.5—-1.5)
356.1

=24

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.2 percent derived in step 2.

About 120,500 housing units or 51.6 percent fall below this
interval, and 44,700 housing units or 19.1 percent fall within
this interval. The upper limit of the 95- -percent confidence in-
terval is found to be about:

(62.2—51.6)

2.5+ (3.5—2.5)
19.1

=2.5

Thus, the 95-percent confidence interval ranges from 2.4 to
. 2.5 persons. Although it appears that this confidence interval
has the sample estimate of the median as the lower limit, it
" actually is a reflection of the rounding error associated with
the median (see the paragraph on rounding errors in the non-
sampling errors'section of this appendix).
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TABLE I. Standard Errors for Estimated Number of Owner Housing Units in thé 1983 Housing Inventory a'nd for Estimated Number
of 1980-1983 Lost Owner Housing Units for the Sacramento, CA, SMSA for the Central City of the SMSA and for the

Balance (Not in Central City) of the SMSA

(68 chances out of 100)

Standard error’

Standard error’

Size of : n Size of .
estimate In Not in estimate In Not.in- *
SMSA central central ) SMSA central central --
city city city ety - .
O, 120 120 130 ] 50,000 ............. 2,360 1,890 2,310
100. ... i 120 120 1301 66,100 ............. 2,650 1,950 .2,570.
200, .. ... 160 150 160 | 75000 ............. 2,790 - 2,690
500 ........000 0 .. 250 240 250 | 100000............ 3,110 - 2,940
700 .. ... L 300 280 300 | 150,000............ 3,530 - 3,160
1,000 ... ... 350 ' 340 360 §{ 187,000............ 3,680 - 3,110
25800 .............. 560 530 560 | 200,000............ 3,710 - —_
5000 .............. 790 750 790 | 250,000............ 3,700 — -
10,000 ... .......... 1,110 1,040 1,110 | 253,100 ............ 3,690 - -
25,000 ............. 1,720 1,530 1,710

Note: The owner housing units pertain to owner-occupied housing unité and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be muitiplied by a factor of 1.1 for the total SMSA and for the central
city and 1.2 for the balance (not in central city) of the SMSA. . .

L

TABLE Il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number‘
of 1980-1983 Lost Renter Housing Units for the Sacramento, CA, SMSA, for the Central City of the SMSA and for the'

Balance (Not in Central City) of the SMSA

- (68 chances out of 100}

Standard error’

Standard error’

Size of . Size of - .
estimate In Not in estimate In Not in
SMSA central central SMSA central central
city city city city
O.. .. 120 120 100 | 10,000............. 1,070 1,070 970.
100. ... ... .. oL 120 120 100 | 25,000 ............. 1,660 1,580 1,500
200. ... ... 150 160 140 | 50,000 ............. 2,280 1,950 2,030 -
50O ......... ... ..., 240 250 220 | 64,100............. 2,630 2,010 2,230
700 . ... ... ... 290 290 | 260} 75000............. 2,700 - 2,360
1,000 ......... ... 340 350 310} 100,000............ 3,010 — 2,580
2500 .............. 540 550 490 | 128,000............ 3,270 - 2,720
5000 .............. 760 770 690 | 150,000............ 3,410 - ' -
7500 .............. 930 940 850 | 192,100............ 3,670 - —

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

‘For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA, 1 O for the central
city, and 1.3 for the balance (not in central city) of the SMSA.
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TABLE lll. Standard Errors for Estimated Number of Owner and Renter Housing Units in the 1983 Housing Inventory and for Estimated
Number of 1980-1983 Lost Owner and Renter Housing Units for the Sacramento, CA, SMSA, for the Central City of
the SMSA and for the Balance (Not in Central City) of the SMSA

{68 chances out of 100)

Standard error’ Standard error!
Size of i f
estimate In Not in 4e§tf:1:te In Not in
SMSA central central SMSA central central
city city - city city

O. .. . 150 130 140 | 75,000............. 3,040 2,040 2,790
100................ 150 130 140 | 100,000............ 3,380 1,740 3,050
200. ... ... 170 160 170 { 130,200............ 3,690 - 3,230
500................ 270 250 260 | 150,000............ 3,830 - 3,280
700. ... 320 300 310 | 200,000............ 4,030 — 3,160
1,000 .............. 380 360 370 | 250,000............ 4,020 - 2,660
2500 .............. 610 570 580 | 300,000............ 3,800 — 1,400
5000 .............. 850 790 820 | 315000............ 3,690 - -
10,000 ............. 1,200 1,100 1,150 | 400,000............ 2,450 — —
25000 ............. 1,870 1,620 1,770 § 445,200 ............ - - -
50,000 ............. 2,560 2,010 2,400

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupied housing units; all year-round housing units, mobile
home or trailer; all housing units occupied by recent movers; and total vacant housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.0 for the total SMSA and for the central
city and 1.1 for the balance {not in central city) of the SMSA. Standard errors of estimates pertaining to total housing units for the central city, balance, and total SMSA
are assumed to be equal to zero.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Perce'ntag-es
of 1980-1983 Lost Housing Units for the Sacramento, CA, SMSA, for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

{68 chances out of 100)

Estimated percentage® Estimated percentage®
Base of Base of
percentage 0 or 1or 50r 10 o0or | 25 or 50 percentage 0 or 1 or 50or | 100r | 25 or 50
100 99 95 90 75 100 99 95 90 75 '

200 ... ... 36.9 369 | 3691 36.9 | 36.9 38.2 | 75,000 ......... 0.2 0.4 0.9 1.2 1.7 2.0
500 ............ 19.0 18.0| 19.0 | 19.0{ 20.9 24.2 | 100,000 ........ 0.12 0.3 0.7 1.0 1.5 1.7
700 . ... ..., 14.3 1431 143 | 143 | 17.7 20.4 | 150,000 ........ 0.08 0.3 0.6 0.8 1.2 1.4
1,000, .......... 10.5 106 105 | 105 | 148 17.1 } 200,000 ........ 0.06 0.2 0.5 0.7 1.0 1.2
2,500........... 4.5 4.5 4.7 6.5 9.4 10.8 | 250,000 ........ 0.05 0.2 0.5 0.6 0.9 1.1
5000........... 2.3 2.3 3.3 4.6 6.6 7.6 | 300,000 ........ 0.04 0.2 0.4 0.6 0.9 1.0
10,000.......... 1.2 1.2 2.4 3.2 4.7 5.4 | 400,000 ........ 0.03 0.2 0.4 0.5 0.7 0.9
25,000.......... 0.5 0.7 1.5 2.1 3.0 3.4 ) 445200 ........ 0.03 0.2 0.4 0.5 0.7 0.8
50,000.......... 0.2 0.5 1.1 1.5 2.1 2.4

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard

errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA, 1.1 for the cen

The following factors should be applied to estimates that do not
housing units, and for estimates pertaining to both owners and rente
all occupied housing units; all renter-occupied housin
all housing units with flush toilets. For percentages p
city. and 0.9 for the balance (not in central city) of the SMSA. For percentages pertaining to owners, multipl

pertaining to both owners and renters apply a factor of 1.1.

tral city, and 1.2 for the balance (not in central city) of the SMSA.
pertain strictly to new construction. The factors are given separately for renter housing units, owner
rs. Some examples of the estimates to which these factors should be applied are given by the following:
g units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
ertaining to renters, multiply the above standard errors by a factor of 1.0 for the total SMSA and for the central
y the above standard errors by a factor of 1.0. For percentages




Seattle-Everett 1983



App-38

Appendix B

Source and Reliability of the Estimates

SAMPLEDESIGN............... App-38 1983 sample reduction ........ App-41 Coverage errors ............ App-43
Annual Housing Survey ........ App-38 1970 Census of Population and Rounding errors . ........... App-44
Designation of sample housing Housing ................... App-41 Sampling errors for the AHS-

units for the 1983 survey...... App-38 SMSAsample .............. App-44
Selection of the original AHS- ESTIMATION. .................. App-41 llustration of the use of .
SMSA sample .............. App-39 1983 housing inventory ........ App-41 the standard error tables . . . . . App-45
Sample selection for the 1979-1983 lost housing units ... App-43 Differances . . . . .. ........ .. App-45
Coverage improvement Program .  App-40 1979 estimation procedure. . . ... App-43
. . . lliustration of the computation
Coverage improvement for Ratio estimation procedure of of the standard error of
deficiency 1 .............. App-40 the 1970 Census of Popu-
N adifference .............. App-46
Coverage improvement for lation and Housing .. ......... App-43 Modi Aoo.d6
deficiency 2 . ............. App-40 OAMBNS - vvvere e PP
Coverage improvement for RELIABILITY. OF THE ESTIMATES .. App-43 Illustration of the comp‘{‘aﬂon
deficiencies 36 ........... App-40 Nonsampling errors ........... App-43 of the 95-percent confi-
1979-1983 additions to the 1970census. . ............. App-43 dence interval of a median . . . App-46
housing inventory . . .......... App-41 AHS-SMSA . ............... App-43 Standard error tables . .. . ... .. App-47

SAMPLE DESIGN

Annua! Housing Survey—The estimates for each of the 13
SMSA'’s in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Census acting as collection agent
for the Department of Housing and Urban Development.

The SMSA's selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA’s selected for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA’s; in 1975 and 1979 for the Chicago, IL; Hartford,
CT; Miami, FL; and Portland, OR-WA, SMSA’s; and in 1976 and
1979 for the Baltimore, MD; Denver, CO; Honolulu, HI; Houston,
TX; and Seattie-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS in the introduction of this report).

Five of the larger SMSA’s (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA'’s were represented by a sample size of about
15,000 designated housing units in the previous surveys, evenly
divided between the central city and the balance of the respec-
tive SMSA. The eight remaining SMSA’s (Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,
FL; Portland, OR-WA; and Sacramento, CA) in the 1983 group
were represented by a sample of about 5,000 designated hous-
ing units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on the distribution of total housing units in each sector.

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all SMSA’s, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units being in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA’s and sample sizes
of 4,250 in the other 11 SMSA’s.'Interviewing for all SMSA's
was done during April 1983 through December 1983.

In this SMSA, /4,003 housing units were eligible for interview.
Of these sample housing units, 186 interviews were not obtained
because, for occupied sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 4,003 housing units eligible for interview, 223 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group quarters
use, etc.

Designation of sample housing units for the 1983 survey— The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories which are de-
scribed in detail in the succeeding-sections.
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1. All sample housing units that were interviewed in the 1979
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, (1979 for the Chicago,
IL: Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's),
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1979.

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews (i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1979 survey
and remained in sample after the 1983 reduction. (For a list
of reasons for type A and type B noninterviews, see the fac-
simile of the 1983 AHS questionnaire, page App-18.)

3. All sample housing units that were selected from a listing of
new residential construction building permits issued since the
1979 survey and remained in sample after the 1983 reduc-
tion. (This sample represented the housing units built in
permit-issuing areas since the 1979 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1979 survey and remained
in sample after the 1983 reduction. (This sample represented
additions to the housing inventory in nonpermit-issuing areas
since the 1979 survey.) '

Selection of the original AHS-SMSA sample— The sample for the
SMSA'’s which, in 1970, were 100-percent permit-issuing was
selected from two sample frames—housing units enumerated
in the 1970 Census of Population and Housing in areas under
the jurisdiction of permit-issuing offices (the permit-issuing
universe) and housing units constructed in permit-issuing areas
since the 1970 census (the new construction universe). in ad-
dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame —those housing units located in areas not under the
jurisdiction of permit-issuing offices {the nonpermit universe).
In 1970, the following five SMSA’s were 100-percent permit-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New York, NY;
and Sacramento, CA. The remaining eight SMSA'’s contain a
sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
were performed separately within the central city and the balance
of the SMSA for each of the sample frames. The overall sam-
pling rate used to select the sample for each SMSA was deter-
mined by the size of the sample. Thus, for the five largest
SMSA'’s, the overall sampling rate differed for the central city
and the balance of the SMSA, since the sample was divided
equally between the central city and the balance of the SMSA.
The remaining SMSA’s had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of the SMSA, since the sample was distributed propor-
tionately between the central city and the balance of the SMSA
according to the distribution of the total housing units in each
sector. .

The.major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupied and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit records, the occupied hous-
ing unit records were stratified by race of head (non-Black/Black)
and the vacant records were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category as
illustrated by the following table:

Tenure
H?usehold Owner— Renter—
income Family size’ Family size
12345+ 12345+

Under $3,000 ... .. ..
$3,000 to $5,999 . ..
$6,000 to $9,999 ...
$10,000 to $14,999 .
$15,000 and over . . .

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-

‘half of the desired sample size. However, whenever a record was

selected to be in sample, the housing unit record adjacent to it
on the file was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.
* The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
(i.e., the new construction universe). The sample selection from
the list of new construction building permits was an independ-
ent operation within this SMSA. Prior to sample selection, the
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_list of permits was chronologically stratified by the date the per-
.mits were issued, and clusters of an expected four (usually ad-
"jacent) housing units were formed. These clusters were then
,sampled for inclusion at the overall sampling rate.

For those SMSA's which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nonpermit universe was the selection
(using the overall sampling rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED’s were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small

land areas with well-defined boundaries having an expected size

of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expei:ted size of

“four were further subdlwded to produce an expected four sam-

ple housing units.

_ The next step was the selection of one of these segments
*within each sample ED. All housing units in existence at the time
“of interview in these selected segments were eligible for
‘sample. Thus, housing units enumerated in the 1970 census as
L"Well as housing units built since the 1970 census-are included.
" .

Sample selection for the Coverage Improvement Program— The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
|ssu|ng and new construction universes. The coverage deficien-
cles mcluded the following units:

p? New . construction from building permits issued prior to
" January 1970, but completed after April 1, 1970.

. Mobile homes placed in parks either missed during the 1970
census or established since the 1970 census.

3. Hodsing units missed in the 1970 census.

4. Housing units converted to residential use that were

, .honresidential at the time of the 1970 census.

5. Houses that have been moved onto their present site since

. the 1970 census.

.6. Mobile homes placed outside parks since the 1970 census

or vacant at the time of the 1970 census.

. For the Chicago, IL; Hartford, CT; Miami, FL; and Portland

OR-WA, SMSA’s which were interviewed for the first time in
A 975, a full implementation of the Coverage Improvement Pro-
E grém was conducted as part of the 1979 AHS. For the Baltimore,
. MD; Denver, CO; Honolulu, Hi; Houston, TX; and Segttle-Everett,
WA, SMSA’s which were interviewed for the first time in 19786,
sthe Coverage Improvement Program was conducted as part of
othe 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA's which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1 — A sample of new con-
struction units, whose permits were issqed before January 1970,
but completed after April 1970, was selected for each SMSA.

‘Two different procedures were used. For the first procedure, the

sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the

~ AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permif offices. In the Honolulu, HI and New York, NY,
SMSA'’s an additional sample of 1968 permits for three-or-more-
unit structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, Hi; Houston, TX; and
Seattle-Everett, WA, SMSA's.

In the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction (SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, tr_\é parks were
divided into clusters of an expected size of four sites and a
sample of clusters was selected and interviewed. Each of the
sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portland, OR-WA,
SMSA'’s, this procedure was only implemented outside the cen-
tral cities for these SMSA's. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for
the Denver, CO, SMSA.

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following



APPENDIX B—Continued

App-41

types of missed structures (structures that had no chance of
selection for the AHS):

1. Structures missed in the 1970 census. o

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupied on April 1, 1970,
or had no utlllty hookup but were occupied by persons with
a usual residence elsewhere. S

4. Houses that had been moved onto their present site since
the 1970 census.

Initially, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1 in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portiand, OR-WA, SMSA’s and
a rate of 1 in 22 for the other nine SMSA's. Then, succeedmg
structures in a defined path of travel to the rlght 'of the struc-
ture containing the sample unit were listed until eight s_tructures
(excluding the sample unit structure) were found that had been
eligible to be selected for the AHS Finally, the inter‘vemhg struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were lnterwewed
In cases where the interviewer workload would have been too
great, a representative subsampie of units within these struc-
tures was selected. Although the Baltimore, MD and Houston
TX, SMSA’s were interviewed for the first time in 1976 and had
these sampling procedures implemented at that time, some 1976
coverage improvement assignments were not sent out to be in-
terviewed due to time limitations. The sampling was completed
as part of the 1979 AHS. )

The second procedure was designed to represent missed units
from structures represented in the AHS. These missed units
were:

‘

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census in
* structures that contained some residential units in 1970.

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit -issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for mterwew '

’ 1979 1983 additions to the housing mventory—ln the permrt-
issuing universe, a sample of new constructlon bunldlng permlts,
issued since the 1979 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1979 survey.
Sampling procedures were identical to those used in selecting
the 1970-1979 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1979, to
identify any housing units missed in the 1979 survey or any
housing units added since the 1979 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuin'g universe, the new construction universe, and the non-
permit universe. From the new construction universe, whole
clusters were dropped. From the nonpermit universe, whole
segments were dropped. Reduction from the permit- nssumg
universe pertained to individual housing units.

* The 1983 sample reduction was to achieve three criteria. The

first criteria was to achieve sample sizes of 8,500'in the Chicago,
IL and New York NY, SMSA’s and sample snzes of 4, 250inthe

other 1 SMSA s. The second criteria was to achleve samples
dlstrrbuted proportlo.nately between the central city and’ balance
of the respective SMSA based on the distribution of total housing
units in each sector. The third criteria was to obtain a sarmpie
having equal numbers of renters and owners. In order t6 achieve
this result, panels 1 to 3 were dropped in the Chicago, . IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA’s and'in the balance of the New York, NY, SMSA. For
the samble units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD; Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA's. In order to achieve the
desired sample sizes, additional reduction was done across all
units in the remainin'g panels in all SMSA's.

1970 Census of Population and Housing— The estimates:per-
taining to the 1970 housing inventory (i.e., thé housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1 970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,

Volume |, Housing Characteristics for States, Cmes and

,Countres, Part 1.

ESTIMATION

' The 1983 AHS sample produced two types of estlmates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1983 housing
mventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1979 (i.e.,

1979-1983 lost units). Each type of estimate employed separate,
» although similar, estlmatlon procedures.

C

1983 housing inventory — The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA’ s; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento CA
SMSA's.

Prior to the implementation of the ratio estimation procedures
the basic weight (i.e., the inverse of the probablhty of selectlon)

“for each interviewed sample housing unit was adjusted to ac-
“count for the noninterviews previously mentioned. This nonlnter-

view adjustment was done separately for occupied and vacant
housnng units built in permit- issuing areas since the. prewous
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survey and by occupancy status and tenure for all other hous-
ing units. The nomnterwew ad|ustment factor was equal to the
followmg ratuo

Welghted count of interviewed .- . Weighted count of noninterviewed.
. housing units R housing units

' . Weighted count of interviewed housing units

The followmg describes the noninterview adjustment cells for
all units excludlng those built in permit-issuing areas since the
last survey. - - : : .
Within éach sector of each SMSA a noninterview. factor was
computed Separately for 50 noninterview cells for sample hous-
ing un’its‘fro'm the permit-issuing universe (where the cells con-
sisted of one or.more of the different strata used in the strattflca-
tion of the universe as previously described). in addition, within
each sector, separate noninterview factors were computed for
one nonmterwew cell for conventional new construction
sample hous‘ung unlts in permit- issuing areas buult prior to the
currént survey, three cells for the, coverage improvement

universe, two cells for the nonpermit universe, one cell for

sample housing .units from the permit- |ssumg universe which
consnsted of the four vacant strata in the stratification of the
universe as previously descrlbed and one cell from the specnal
place universe. .

The followmg ratio estimation procedure was employed for
all sample housing units from the permit- |ssumg universe. This
factor was computed sep_arately for all sample housing units
within each permit-issuing universe noninterview cell men-
tioned previously. The ratio estlmatlon factor for each cell was
equal to ‘the. followung

1970 census count of housing units from the permlt |ssumg universe
in the correspondlng cell

AHS sample estimate of 1970 housing units from the permit-issuing

. unlverse in the correspondmg cell

,

For each SMSA the numerators of the ratios were obtained from
the 1970 Censl.(s of Populatlon and Housmg 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were

obtained from weighted estimates of all the AHS sample hous- -

ing- units within the corresponding ratio estimation categories
using' the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
then applied to the existing weight for each sample housing unit
within the corresponding ratio estimation category. '

This ratlo estimation procedure was introduced to correct the
probabllltles of selectlon for samples in each of the strata used
in the éample selectlon of the permit-issuing universe. Prior to
the AHS sample selectlon within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit- tssumg unlverse The same probablllty of selec-
tlon was then applied to the remaining units to select the AHS
sample. Since the number of housing units deleted from the AHS
universe frame ! was not necessanly propomonal among all strata,
some"’ al'latnoﬁ' m the “actual probablhty ‘ot selection between
strata were mtroduced during the AHS sample selection process

The next ratio estimation procedure was applied in the
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's.

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit- |ssumg areas to an mdependently derivea estimate of this
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the coriesponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled-the following:

Independent estimate of the proportion of new construction housing

units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housing
. units from permit-issuing areas built since the last survey in the -
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The 'sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified ‘within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housing inven- °
tory in each sector (central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. Thls ratio estimation factor equaled the
followmg

Independent estimate of the August 1983 housing unit inventory .
for the corresponding sector of the SMSA

AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted'
estimate of the AHS-SMSA sample housmg units -using the
existing weight. ] .
Independent estimates of total housing units were derived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census:
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.
The sample estimates of total housing units after the permit
new construction ratio estimation (i.e., the existing sample
estimate) were compared to the corresponding independent
estimates for the'central city, balance, and total SMSA for each
of the 13 SMSA'’s and the estimate which showed the most likely
level of net growth since the 1980 census in both the;_ce,ntral
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysus, these lndependent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT; Louisville, KY-IN; Miami, FL;-New York, NY; Sacramento,
CA; St. Louis, MO-IL; and Seattle-Everett, WA, SMSA'’s.

The Chicago, IL and Portland, OR-WA, SMSA'’s used a com-
bination of the independent estimate'and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central cnty ‘and balance according to the

central city/balance dlstnbutlon of total’ housmg unlts glven by '

the sample estimates.

For the Honolulu, HI and Houston;, TX, SMSA'’s, the inde-

pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1979-1983 lost housing units—The 1979-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1979 housing inven-
tory for the Honolulu, HI and Portland, OR-WA, SMSA'’s and the
corresponding three-stage ratio estimation procedure for the
Chicago, IL; Baltimore, MD; Denver, CO; Hartford; CT; Houston,
TX; Miami, FL; and Seattle-Everett, WA, SMSA’s as was

described in the Current Housing Report, Series H-170, Housing'

Characteristics for Selected Metropolitan Areas. Since the
1979-1983 lost housing units existed, by definition, in the 1979
housing inventory, there was a 1979 housing inventory weight
associated with each 1979-1983 lost unit. This weight was used
to tabulate the estimates of the characteristics of the 1979-1983
lost housing units. ' ‘

1979 estimation procedure—Thisreport presents data on tﬁe
housing characteristics of the 1979 housing inventory from the
1979 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed' a three-stage ratio estimation
process for the Chicago, IL; Baltimore, MD; Denver, CO; Hart-
ford, CT; Houston, TX; Miami, FL; and Seattle-Everett, WA,
SMSA's; and a two-stage ratio estimation process for the
Honolulu, HI and Portland, OR-WA, SMSA'’s. A detailed descrip-
tion of thls ratio estimation procedure can be found i in the AHS
Series H-170 reports for 1979. ' '

" Ratio estimation procedure of the 1970 Census of Population

and Housing—This report presents' data on the housing

characteristics of the 1970 housing inventory from the 1970
Census of Population and Housing. The statistics based on'1970
census sample data employed a ratio estimation procedure which
was applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be

found in the 1970 Census of Housing report, Volume |, Hous- -

ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There * are two types of possible: errors associated with '

estimatés based on data from sample surveys sampllng and

nonsarﬁplihg errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample o
and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors assoclated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housmg report, Volume |, Housmg Character-
istics for States Cmes, and Counties, Part 1.

Nonsampllng errors—In general, nonsamplmg errors can ba
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwiIIing’ness of responderits to
provide correct information; mistakes in recordlng or codlng the -
data; other errors of collection, response, processing, coverage;
and estimation for mlsslng data. Nonsampllng errors are not
unique to sample surveys since they can, and do, occur m com- -
plete censuses as well. :

Obtalnlng a measurement of the total non'sampling' error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an'
attempt was made to measure some of thevnonsaﬁtplirig errors |
associated with the estimates for the 1970 Census of Popula- |
tion and Housing and the 1979 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates—"’coverage" and ““content’’ errors. The ‘‘coverage’’ v
errors determined how completely housing units were counted ; -
in the census and the extent to which occupancy status was. |
erroneously reported The *‘content’’ errors measured the ac- .

curacy of the data collected for enumerated housing units. These a

errors were measured by reinterviews, record checks, and other

surveys.

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHC(E)-5, The Coverage of Housing in the 1970,

Census, and PHC(E)-10, Accuracy of Data for Selected Hous- ':!

ing Charactenstlcs as Measured by Relnterwews p

AHS-SMSA A content reinterview program was not done for 0
the 1979, 1980, and.1983 AHS-SMSA samples. However, a o
study was conducted for the 1975 AHS-SMSA sample and the s
1976 AHS-SMSA sample. The results of which are presented u;
in the Census Bureau memoranda, ‘‘Reinterview Results for the r:
Annual Housing Survey —SMSA Sample: 1975’’ and "Remter- It
view Results for the Annual Housing Survey SMSA Sample N

©1976.""

Cover'age errors—In errors of coverage and estimation for miss-

ing data the AHS new construction sample had deflctencnes in :
the representatlon of conventional (non-mobile home or traller)
new construction. Due to time constraints, only those bulldlng
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con- r
‘struction in permit-issuing areas for this SMSA. However, these *
permits-issued during the last 5 months of the survey do not ¥
necessanly represent missed housing units. Due to the ‘rela- °

\tnvely short time span involved, it is pos5|ble that construction °
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of these housing units was not completed at the time the survey
was ‘conducted, in ‘which case, they would not have been
ellglble for interview. In addition to these deficiencies, new con-
struction in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies-3-6 {see the coverage improvement section of this
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED's where area sampling methods
are used. It had been assumed that all housmg units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sa_mble missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1979 and 1983 surveys,
the number of missed housing units may be considerably less
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as.far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain. ' :

Rounding errors —For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey.

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large numbgr of possible
samples of the same size that could have been selected using

the same sample design. Even if the same questionnai(es, in- :

structions, and interviewers were used, estimates from each of
the different samples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,

is a measure of the precision with which an estimate from a
sample approximatebs the average result of all possible sa‘mples.'

One common measure of the sampling error.is the standard

error.‘As calculated for this report, the standard error reflects

the variation in the estimates due to sampling and'nonsa’mpling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends

.on the standard error, biases, and any additional nonsamplmg.
errors not measured by the standard error. The sample estimate -

and its estimated standard error enable one to construct inter-
val estimates in which the interval includes the average result
of all possible samples with a known probability. For example,
if all possible samples were selected, each of these surveyed

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each
sample, then:

1. Approxi’mately 68 percent of the intervals from one standard
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples.

2. Approximately 90 percent of the intervals from 1.6 standard
~errors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples.

3. Approximstely 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples. -

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

‘The figures presented in the tables that follow (page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication of the order of magnitude of the
standard errors rather than precise standard errors for any
specific item. Standard errors applicable to estimates of
characteristics of the 1979 housing inventory can be found in
the AHS Series H-170 reports for 1979.

Tables |, Il, and Il (pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1979-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard ‘errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 23,403 for the total SMSA, 13,871
for the central cities of the SMSA, and 18,849 for the balance
of the SMSA. _ '

Tne reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-

centages are relatively more reliable than the corresponding
‘estimates of the numerators of the percentages, particularly if

the percentages are 50 percent or more.

Table IV (page App -48) presents the standard errors of esti-
mated percentages for the 1983 housing inventory as well as
estimated percentages of the 1979-1983 lost housing units
(housing units removed from the inventory). Two-way interpola-
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV.
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Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true sta.nd'ard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
0y = the standard error of the numerator
oy = the standard error of the denominator

Illustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 402,100
owner-occupied housing units in this SMSA. Interpolation using
table | of this appendix shows that the standard error of an
estimate of this size is approximately 6,420. The following inter-
. polation procedure was used.

The information presented in the following table was extracted
from table I. The entry for ’x’’ is the one sought.

Size of estimate Standard error

400,000 . ..... e 6,430
402,100 ...\, X
428,400 . .......uuuunn. 6,330

The entry of “‘x"’ is determined as follows by vertlcally mter-
polating between 6,430 and 6,330.

1402,100—400,000 = 2,100
428,400— 400,000 = 28,400

2,100

6,430 + —
28,400

(6,330- 6,430) = 6,420

Consequently, the 68-percent confidence interval, as shown by
these data, is from 395,680 to 408,520 housing units.
Thérefore, a conclusion that the average estimate, derived from
all possible samples, of. 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 391,830 to 412,370 housing units with
90 percent confidence; and that the average estimate lies within

the interval from 389,260 to 414,940 housing units with 95

~ percent confidence.

Table A-1-of part A also shows that of the 402,100 owner-
occupied housing units, 96,000, or 23.9 percent, had two
bedrooms. Interpolation using table IV of this appendix {i.e., in-
terpolation on both the base and percent) shows that the stand-
ard error of the 23.9 percent is approximately 1.1 percentage
points. The followmg interpolation procedure was uaed

The information presented in the following table was extfacted
from table 1V, with factor applied (see table IV footnotes) The
entry for “’p"’ is the one sought.

Estimated percentage

Base of percentage -
| 100r90 | 239 |260r76
400,000 .......... 0.7 a 1.1
402,100 .. . . . e - "
500,000 .......... 0.6 b 1.0

1. The entry for cell *a’* is determined by horizontal Interpola- ‘
tion between 0.7 and 1.1.

23.9-10.0=13.9
25.0—-10.0 = 15.0

13.9.
16.0

0.7 + (1. 1—07)=11

2.-The entry for cell ‘’b"’ is determined by horizontal Interbé!g-
tion between 0.6 and 1.0. : R

23.9-10.0 = 13.9
125.0-10.0 = 15.0
13, 9

- 0.6+ 1 (1.0-0.8)=1.0

3. The entry for “p’’ is then determined by vertical interpola-
tion between 1.1 .a_nd 1.0.

402,100-—-400,000 = 2,100
500,000—400,000 = 100,000

2,100

—_— O0-1.1= 1.1
100,000 (1.0-1.1r="1

1.1+

Consequently, the 68-percent confidence interval, as shown by
these data, is from 22.8 to 25.0 percent; the 90-percent con-
fidence interval is from 22.1 to0 256.7 percent; and the 95-percent
confldence mterval is from 21.7 to 26.1 percent. :

Differences— The standard errors shown are not dlrectly appll-
cable to differences between two sample estlmates The stand-
ard error of a difference between estimates .is- qpproxlmately
equal to the square rot : >f the sum of the'squq;és of the nahdqrtj
error of each estimats considered separately. This formt.ilé is
quite accurate for the difference between estimates of the aame
characteristics in two different SMSA’s or the dlﬂerence be-
tween separate and uncorrelated characteristics in the same
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SMSA. If there is a high positive correlation between the two
characteristics, the formula will overestimate the true standard
error; but if there is a high negative correlation, the formula will
underestimate the true standard error. Due to the overiap of the
1979 and 1983 AHS-SMSA samples a positive correlation

should be expected when making comparisons between 1979

and 1983 characteristics.

Illustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in 1983
there were 174,500 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 78,500. Table | shows the standard error of 96,000
is approximately 4,480 .and the standard error of 174,600 is
approximately 5,600. Therefore, the standard error of the
estimated difference of 78,500 is about 7,170.

7,170 =/ (4,480) + (5,600)

Consequently, the 68-percent confidence interval for the 78,500
difference is from 71,330 to 85,670 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 67,030 to 89,970 housing units, and the 95-percent con-
fidence interval is from 64,160 to 92,840 housing units. Thus,
we can conclude with 95 percent confidence that the number
of 1983 owner-occupied housing units with three bedrooms is
greater than the number of owner-occupied units with two
bedrooms since the 95-percent confidence interval does not in-
clude zero or negative values.

. Medians—For medians presented in certain tables, the sampling

" error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence limits of a median based on sample data:

1. From table IV, determine the standard error of a 50-percent

characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the
distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary

to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

lilustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.4. The base of the distribution from which this median was
determined is 402,100 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 402,100 is approximately 1.2 per-
centage points. '

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4 '

3. From the distribution for ‘‘persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
contains the 47.6 percent derived in step 2. About 69,600
housing units or 17.3 percent fall below this interval, and
138,700 housing units or 34.5 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

' (47.6—17.3)
1.5+ (2.56—1.5) 20— 1731 _ 54
( ) 34.5

Similarly, the interval for owner-occupied housing units with
three persons contains the 52.4 percent derived in step 2.
About 208,300 housing units or 51.8 percent fall below this
interval, and 66,100 housing units or 16.4 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

- (62.4—51.8) _

2.5+ (3.6—-2.5 2.5
( ) 16.4

Thus, the 95-percent confidence interval ranges from 2.4 to

2.5 persons. Although it appears that this confidence interval
has the sample estimate of the median as the lower limit, it
actually is a reflection of the rounding error associated with
the median (see the paragraph on rounding errors in the non-
sampling errors section of this appendix).
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TABLE I. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
of 1979-1983 Lost Owner Housing Units for the Seattle-Everett, WA, SMSA, for the Central Cities of the SMSA and for
the Balance (Not in Central Cities) of the SMSA

(68 chances out of 100)

Standard error“

Standard error?

Size of . Size of .
estimate . In Not in estimate In Not in
SMSA central central ] SMSA central central
cities cities cities cities
O.. i 240 280 220 | 75,000 ............. 4,030 3,860 3,720
100. ... .. ... 240 280 220 ] 100,000............ 4,560 4,140 4,150
200. . ... . 240 280 220 | 131,300............ 5,090 4,260 4,520
500................ 350 370 330 | 150,000............ 5,340 - 4,680
700. . ... ..o 410 440 380 | 200,000............ 5,880 - 4,920
1,000 .............. 490 530 470 | 250,000............ 6,240 - 4,880
2500 .............. 780 830 740 | 297,100 ............ 6,430 - 4,600
5000 .............. 1,100 1,170 1,060 | 300,000............ 6,440 - -
10,000 ............. 1,550 1,640 1,480 | 400,000............ 6,430 - -
25,000 ............. 2,420 2,510 2,290 ] 428400............ 6,330 - -
50,000 ............. 3,360 3,350 3,140

Note: The owner housing units pertain to owner-occupied housing units and vacant housing units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.1 for the total SMSA, 1.0 for the central
cities, and 1.1 for the balance (not in central cities) of the SMSA.

TABLE Il. Standard Errors for Estimated Number of Renter Housing Units in the 1983 Housing Inventory and for Estimated Number

of 1979-1983 Lost Renter Housing Units for the Seattle-Everett, WA, SMSA, for the Central Cities of the SMSA and
for the Balance (Not in Central Cities) of the SMSA

(68 chances out of 100)

Standard error’

Standard error’

Size of . Size of )

estimate In Not in estimate In Not in

SMSA central central - SMSA central central

cities cities cities cities
O, e 160 160 160 | 25,000............. 1,970 1,870 1,930

100................ 160 160 160 | 50,000............. 2,730 2,510 2,650 -

200. . ... 180 180 180 | 75,000............. 3,280 2,880 3,140
500................ 280 280 280 | 100,000 ............ 3,710 3,100 3,500
700 . ..., 330 330 330 | 129,700............ 4,120 3,190 3,800
1,000 .............. 400 390 400 | 139,400............ 4,230 - 3,880
2500 .............. 630 620 630 | 150,000............ 4,350 - -
5000 .............. 890 870 890 | 200,000............ 4,780 - —
7,500 .............. 1,090 1,060 1,080 250,000............ 5,070 - -
10000 ............. 1,260 1,220 1,240 | 269,200............ 5,150 — -

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.4 for the total SMSA and for the central
cities and 1.3 for the balance (not in central cities) of the SMSA.
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‘i’ABLE Ii. Standard Errofo for Estimated Number of Owner and Renter Housing Units In the 1983 Housing Inventory and for Estimated
' Number of 1979-1983 Lost Owner and Renter Housing Units for the Seattle-Everett, WA, SMSA, for the Central Cities
of the SMSA and for the Balance (Nog in Central Citles) of the SMSA

(68 chances out of 100)

Standard error' ' ‘ Standard error'
ize of Size of .
eitimate : In Not in estimate fn Not in
SMSA central . central : ’ SMSA - central central
cities _ cities , cities cities
0.t iunnns e 200 200 © 200} 100,000............ 4,190 3,510 3,940
100:.......00nnt AR 200 200 200 | 160,000............ 4,910 3,560 4,450 .
200......0iiennns 200 200 200 | 200,000............ 5,400 3,050 4,870
BOO.....ivovvennnns : 320 320 320 | 260,000............ 5,730 1,450 4,630
700. ... 380 370 ~ 370] 261,100............ 5,780 - 4,590
1,000 .......ounnn. 450 450 450 | 300,000............. 5,920 - 4,340
2600 ... ....i.n. 710 700 710 | 400,000............ 5,910 - 2,690
6000 ... ......... 1,010 |’ 990 1,000 | 436,500............ 5,780 - -
10,000 ............. : 1,420 1,380 | 1,400 | 500,000 ............ 5,380 - -
26,000 .. ... ...l 2,220 2120| . 2,180 | 600,000............ 4,150 - -
50,000 ...... mieeeas 3,080 2,840 3,980 | 697,600............ - - -
76,000 ............. 3,700 3,260 3,630 .

Note: Somé examples that pertain to both owner and renter housing units are: total housing units; all occupied housing units; all year-round housing units, mobite
home or traller; all housing units occupied by recent movers; and total vacant housing units.

~.For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA and for the central
cities and 1.1 for the balance (not in central cities) of the SMSA. Standard errors of estimates pertaining to total housing units for the central cities, balance, and total
SMSA are assumed to be equal to zero. ) : : \

TA;‘LE IV. Sund}iard!Enors for Estimated Percentages of Housing Units in the 1983 Housing Inventory and for Estimated Percentages
‘of 1979-1983 Lost Housing Units for the Seattle-Everett, WA, SMSA, for the Central Citles of the SMSA and for the
Balance (Not in Central Cities) of the SMSA '

{68 chances out of 100)

Estimated percentage’ ’ Estimated percentage’
Base of , Base of
percentage Oor | 1or [ 6or |100r|260rf o percentage Oor | 1or [ Sor [100r[260r] .
100 99 95 90 76 . 100 99 95 90 75 '

200 ... 445 | 4456 | 446 | 445 | 445 44.8 1 100,000 ........ 0.2 0.4 0.9 1.2 1.7 2.0
600 . .. e 243 | 24.3 | 24.3 | 24.3 | 2456 28.3 150,000 ........ 0.11 0.3 0.7 1.0 1.4 1.6
700 ............ 18.6 | 18.6 | 18.6 18.6 | 20.7 23.9 | 200,000 ........ 0.08 0.3 0.6 1.0 1.2 1.4
1,000... veevie.. | 138 138 138 | 138 | 17.3 20.0 | 260,000 ........ 0.08 0.3 0.6 0.8 1.1 13
25800........... 8.0 8.0 6.0 7.6 1] 11.0 12.7 | 300,000 ........ 0.05 0.2 0.5 0.7 1.0 1.2
S,OOO:. e 3.1 3.1 3.9 5.4 7.8 9.0 | 400,000 ....... . ] 0.04 0.2 0.4 0.6 0.9 1.0
10,000.......... 1.6 1.6 2.8 3.8 ‘6.6 6.3 | 500,000 ........ 0.03 0.2 0.4 0.5 0.8 0.9
26,000.......... 0.6 0.8 1.7 2.4 3.5 401] 600,000 ........ 0.03 0.2 0.4 0.5 0.7 0.8
60,000.......... 0.3 0.6 1.2 1.7 2.5 28| 697,600 ........ 0.02| 0.2 0.3 0.5 0.7 0.8
76,000.......... 02| os5| 10} 14] 20 2.3

“'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is less than fifteen-hundredths of one percentage
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estimates pertaining to new construction, the standard
errors shown in the table should be multiplied by a factor of 1.4 for the total SMSA and for the central cities and 1.3 for the balance (not in central cities) of the SMSA.

The following factors should be applied to estimates that do not pertain strictly to new construction. The factors are given separately for renter housing units, owner
housing units, and for estimates pertaining to both owners and renters. Some examples of the estimates to which these factors should be applied are given by the following:
all occupled housing units; all renter-occupied housing units; all housing units bullt prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with fiush tollets. For percentages pertaining to renters, multiply the above standard arrors by a factor of 1.0. For percentages pertaining'to owners,
multiply the above standard errors by a factor of 1.2 for the total SMSA, 1.3 for the central cities, and 1.2 for the balance (not in centrat cities) of the SMSA. For percent-
ages pertaining to both owners and renters apply a factor of 1.1.
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SAMPLE DESIGN

Annual Housing Survey—The -estimates - for each of the 13
SMSA's in this report series (H-170-83) are based on data col-
lected from the 1983 Annual Housing Survey (AHS) which was
conducted by the Bureau of the Cénsus acting as collection agent
for the Department of Housing and Urban Development.

- The SMSA's selected for the AHS are interviewed on a rotating
basis. The group of 13 SMSA’s selected: for interview during
1983 were interviewed previously in 1976 and 1980 for the
Louisville, KY-IN; New York, NY; Sacramento, CA; and St. Louis,
MO-IL, SMSA's; in 1975 and 1979 for the Chicago, IL; Hartford,
CT: Miami, FL; and Portland, OR-WA, SMSA’s; and in 1976 and
1979 for the Baltimore, MD; Dénver, CO; Honolulu, HI; Houston,
TX; and Seattle-Everett, WA, SMSA’s (see the list of SMSA
reports from the AHS-in the introduction of this report). .

"Five of the larger SMSA's. (Chicago, IL; Houston, TX; New
York, NY; St. Louis, MO-IL; and Seattle-Everett, WA) in the 1983
group of SMSA’s were represented by a sample size of about
15,000 designated housirig units if'the previous surveys, evenly
divided between the central city and the balance of the respec-
tive: SMSA. The -eight remaining SMSA’s (Baltimore, MD;
Denver, CO; Hartford, CT; Honolulu, HI; Louisville, KY-IN; Miami,

~Fk;-Portland; ‘OR’-W'A';‘and=S’ac‘ra"h1'entb‘,:CA)“’in"thf 1983 group
were represented by a sample of about' 5;000 designated hous-
ing -units in the previous surveys distributed proportionately
between the central city and balance of the respective SMSA
based on-the distribution of total housing units in each sector.

AHS-SMSA . .. ....

~use, GtC

In the 1975, 1976, and 1979 surveys for all SMSA’s and in
the 1980 survey for all _SMSA's, excluding New York, NY and
St. Louis, MO-IL, AHS sample units were divided among 12
panels with one-twelfth of the sample housing units beirig_ in-
terviewed each month. Due to budget limitations, panel 3 was
dropped in the 1980 survey for the New York, NY and St. Louis,
MO-IL, SMSA’s and interviewing was done during April 1980
through February 1981. Due to additional budget limitations for
the 1983 survey, additional reductions were necessary. This
reduction was done in order to achieve sample sizes of 8,500
in the Chicago, IL and New York, NY, SMSA's and sample sizes
of 4,250 in the other 11 SMSA's. Interviewing for all SMSA’s
was done during April 1983 through December 1983. )

In this SMSA, 3,976 housing units were eligible for interview.
Of these sample housing units, 125 interviews were not obtained
because, for occupled sample units, the occupants refused to
be interviewed, were not at home after repeated visits, or were
unavailable for some other reason; or, for vacant units, no in-
formed respondent could be found after repeated visits. In addi-
tion to the 3,976 housing units ellglble for interview, 321 units
were visited but were not eligible for interview because they
were condemned unfit, demolished, converted to group quarters

. Designation of sample housing units for the 1983 survey—The

sample housing units designated to be interviewed in‘the 1983
survey consisted of the following categories which’ are de-
scribed in detail in the succeeding sections. .
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1. All sample housing units that were interviewed in the 1980
survey and remained in sample after the 1983 reduction. This
sample includes housing units that were selected as part of
the Coverage Improvement Program and represented most
of the housing units which, until 1976, {1979 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA's},
did not have a chance of selection. The coverage improve-
ment housing units did not undergo reduction after selection
in 1976 or 1980. ’

2. All sample housing units that were type A noninterviews (i.e.,
units eligible to be interviewed) or type B noninterviews {i.e.,
units not eligible for interview at the time of the survey but
which could become eligible in the future) in the 1980 survey
and remained in sample after the 1983 reduction. (For a list

. of reasons for type A and type B noninterviews, see the fac-
. simile of the 1983 AHS questionnaire, page App-18.) -

3. All sample housing units that were selected from a listing of

new residential construction building permits issued since the

1980 survey and remained in sample after the 1983 reduc-

;iqn. (This semple represented the housing units. built in
permit-issuing areas since the 1980 survey.)

4. All sample housing units that were added to sample segments :

- in the nonpermit universe since the 1980 survey and remalned
+.in sample after the 1983 reduction. (This sample represented

additions to the housing mventory in nonpermrt |ssumg areas < " -

_since the 1980 survey. )

Selection of the original AHS-SMSA sample —The sample for the
SMSA'’s which, in 1970, were 100- -percent permit-issuing was
selected from two sample frames— housmg units enumerated
in the 1970 Census of Populatlon and Housmg in areas under
'the-gunsdlctlon of permit-issuing offices (the permit- issuing
universe) and housing units constructed in permit-issuing areas

since the 1970 census (the new construction universe). In ad-

dition, the sample for those SMSA’s which were not 100-percent
permit-issuing in 1970 included a sample selected from a third
frame—those housing units located in areas not under the
jurisdiction of permit-issuing offices {the nonpermit universe).
In 1970, the following five SMSA’s were 100-percent permlt-
issuing: Hartford, CT; Honolulu, HI; Miami, FL; New vork NY;
and Sacramento, CA. The remaining eight SMSA s contam a
sample from the nonpermlt universe.

Sampllng operatlons described in the foIIowmg paragraphs,
were performed separately within the’ central city and the balance
of the SMSA for each of the sample frames. The overall sam-
plrng rate used to select the sample for each SMSA was deter-
mlned by the size of the sample Thus, for the five Iargest
rSMSA s, the overall sampllng rate dlffered for the central cnty
and the balance of the SMSA since the sample was divided
equa|ly between the central city and the balance of the SMSA
The remaining SMSA’s had an overall sampling rate about the
same for the sample selected from both the central city and the
balance of.the SMSA, since the sample was distributed propor-

tionately between the central city and the balance of the SMSA -

according to the distribution of the total housing units in each
sector. :

S 3

The major portion of the sample in each SMSA was selected
from a file which represented the 20-percent sample of hous-
ing units enumerated in permit-issuing areas of the SMSA dur-
ing the 1970 Census of Population and Housing. This file con-
tained records for occupied housing units, vacant housing units,
and housing units in certain special places or group quarters.
Sampling operations were done separately for the special place
and group quarters records, and for the occupled and vacant
housing unit records. Before the sample was selected from the
occupied and vacant housing unit: records, the occupied hous-
ing unit records were stratified by race of head {non-Black/Black)
and the vacant récords were stratified into four categories per-
taining to the value or rent associated with the vacant housing
units. The occupied housing unit records were further stratified
so-that each unit was assigned to 1 of 50 strata according to
its tenure, family size, and household income category ‘as
illustrated by the following table:

, Tenure
' 'Heusenold ‘ Owner— Renter—
_income Family size Family size
12345+

12345+

Under $3, OOO ...... '
$3,000 to $5,999 .
$6,000 to $9,999 . ..
$10,000 to $14,999 .
$15,000 and over . ..

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for
either the central city or for the balance, and the.vacant hous-
ing unit records were assigned to 1 of the 4 vacant strata for
either the central city or for the balance of the SMSA. A sample
selection procedure was then instituted that would produce one-
half of the, desired sample size. However, whenever a record was
selected to be in sample, the housing unit record adjacent to, it
on the file. was also selected to be in sample, thereby insuring
the necessary designated sample size.

Before the sample was selected from the group quarters and
special-place records, the records were stratified by census tract
and census enumeration district (ED) within the central city and
within the balance of the SMSA. A sample of special place
records was then selected by a procedure that produced one-
quarter of the desired sample size. However, at the time of the
survey, the housing units at each of the special places were listed
and subsampled at a rate which produced an expected four sam-
ple units, thereby insuring the necessary designated sample size.
_ The second frame from which this SMSA sample was selected
was a list of new construction building permits issued since 1970
(i.e., the new construction pniverse): The sample selection from
the list of new construction building permits was an independ-
ent operation wi_thin‘this', SMSA. Prior to sample selection, the
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list of permlts was chronologically stratified by the date the per-
mits were issued, and clusters of an expected four (usually ad-
jacent) housing umts_ were formed. These clusters were then
sampled for inclusion at the overall sampling rate.

For those SMSA's which were not 100-percent permit-issuing,
the remainder of the AHS sample was selected from a frame
consisting of areas not under the jurisdiction of permit-issuing
offices (i.e., the nonpermit universe). The first step in the sam-
pling operation for the nohpermit universe was the selecticn
(using the overall samplmg rate) of a sample of census enumera-
tion districts within these areas. Prior to this sample selection,
the ED's were stratified by census tract within the central city
and within the balance of the SMSA. The probability of selec-
tion of an ED was proportionate to the following measure of size.

Group quarters population in
1970 census ED

3

Number of housing units in  +
1970 census ED

4

The sample ED’s were then divided into segments; i.e., small
land areas with well-defined boundaries having an expected size
of four, or a multiple of four, housing units. At the time of the
survey, those segments that did not have an expected size of
four were further subdivided to produce an expected four sam-
ple housing units.

The next step was the selection of one of these segments
within each sample ED. All housing units in existence at the time
of interview in these selected segments were eligible for
sample. Thus, housing units enumerated in the 1970 census as
well as housing units built since the 1970 census are included.

Sample selection for the Coverage Improvement Program—The
Coverage Improvement Program was undertaken to correct cer-
tain deficiencies in the AHS-SMSA sample from the permit-
issuing and new construction universes. The coverage deficien-
cies included the following units:

1. New construction from building permits issued prior to

. January 1970, but completed after April 1, 1970.

2. Mobile homes placed in parks either missed during the 1970

.censUs or established since the 1970 census.

. Housing units missed in the 1970 census.

4. Housing units converted to residential use that were
nonresidential at the time of the 1970 census.

5: Houses that-have been moved onto their present site since

_the 1970 census.

6. Mobile homes placed outside parks since the 1970 census
or vacant at the time of the 1970 census.

w.

For the Chicago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA's which were interviewed for the first time in
1975, a full implementation of the Coverage Improvement Pro-

“gramwas‘conducted-as*part-of the1979-AHS “For'the Baltimore;

MD; Denver, CO; Honolulu, HI; Houston, TX; and Seattle-Everett,
WA, SMSA's which were interviewed for the first time in 1976,
the Coverage Improvement Program was conducted as part of
the 1976 AHS with some updating and refining as part of the

1979 AHS. For these SMSA's, estimates of housing units added
by a specific procedure reflect units added in 1976 as well as
any additions that resulted from the updating and refining in
1979. For the Louisville, KY-IN; New York, NY; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s which were also interviewed for
the first time in 1976, the Coverage Improvement Program was
only conducted as a part of the 1976 AHS.

Coverage improvement for deficiency 1 ~A sample of new con-
struction units, whose permits were issued before January 1970,
but completed after April 1970, was selected for each SMSA.
Two different procedures were used. For the first procedure, the
sampling was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units selected from one- and two-unit structures were
sampled at one-fourth the rate of units originally selected for the
AHS-SMSA sample (regular AHS units).

The first stage was a sample of permit offices, and the second
stage was a sample of the 1969 permits within each of the
selected permit offices. In the Honolulu, Hl and New York, NY,
SMSA's an additional sample of 1968 permits for three-or-more-
unijt structures was included in the second stage.

For the third stage, structures of size three or more were
divided into clusters of an expected size of two units and, a
sample of clusters was selected. This coverage improvement
procedure was not updated as part of the 1979 AHS for the
Baltimore, MD; Denver, CO; Honolulu, Hi; Houston, TX: and
Seattle- Everett, WA, SMSA's.

In the Chlcago, IL; Hartford, CT; Miami, FL; and Portland,
OR-WA, SMSA'’s units whose permits were issued before
January 1970, but which were completed after April 1970, were
identified from the Survey of Construction {SOC), a survey of
building permits conducted monthly by the Bureau of the Cen-
sus. These units were then sampled at one-third the rate of
regular AHS units.

Coverage improvement for deficiency 2 —In permit-issuing areas,
a sample of mobile homes placed in a park that was missed by
the census or established after the census was selected in two
stages. First, for each SMSA, a sample of tracts was selected
and canvassed. All parks were listed and then matched back to
the 1970 census to identify parks missed by the census and
parks established after the census. Second, the parks were
divided into clusters of an expected size of four sites and a

- sample of clusters was selected and interviewed. Each of the

sample units represented the same number of units that the
regular AHS sample units represented. Since research showed
that there were no mobile homes or trailer parks in the central
cities of the Chicago, IL; Hartford, CT; and Portiand, OR-WA,
SMSA's, this procedure was only implemented outside the cen-
tral cities for these SMSA's. Based on a cost benefit analysis,
this procedure was updated as part of the 1979 AHS only for

~“the Denver,”CO, SMSA. —  — = === ==

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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types of missed structures (structures that had no chance of
selectron for the AHS): ’

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to residential use.

3. Mobile homes that had been placed outside parks since the

1970 census and have a utility hookup, or were on the site

during the present survey but not occupied on April 1, 1 970,

or had no utility hookup but were occupied by persons with

a usual residence elsewhere. '

4. Houses that had been moved onto their present site since
the 1970 census.,. . ‘

Initiaily, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1in 24 for the Chicago,
IL; Hartford, CT; Miami, FL; and Portland, OR-WA, SMSA’s'and
a rate of 1 in 22 for the other nine SMSA’s. Then, succeeding
structures in a defined path of travel to the right of the struc-
ture containing the sample unit were listed until eight structures
(excluding the sample unit structure) were found that had been
eligible to be selected for the AHS. Finally, the lntervenlng struc-
tures that did not have a chance of selection in the AHS were
identified and units within these structures were interviewed.
In cases where the interviewer workload would have been too
great, a representative subsemple of units within these struc-
tures was selected. Although the Baltimore, MD and Houston,
TX, SMSA’s were interviewed for the first tirne in 1976 and had
these sampling procedures |mplemented at that time, some 1976
coverage improvement assignments 'were not sent out to be in-
terviewed due to time limitations. The samplmg was completed
as part of the 1979 AHS.

The second procedure was designed to represent missed units
from structures represented in the AHS These missed units
were:

1. Units missed in the 1970 census.
2. Units converted to residential use since the 1970 census |n
structures that contained some reS|dent|aI unlts in 1970

First, a subsample of AHS housing units in multiunit structures
of less than 10 units was selected from the permit-issuing
universe. Second, for the multiunit structure selected above, all
housing units were listed and matched to the 1970 census. Any
missed housing units were then assigned for interview.

1980-1983 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1980 survey, was selected to represent hous-
ing units built in permit-issuing areas since the 1980 survey.
Sampllng procedures were identical to those used in selecting
the 1970-1980 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassec, using listing sheets from 1980, to
identify any housing units missed in the 1980 survey or any
housing units added since the 1980 survey.

1983 sample reduction—The sample reduction for the 1983
AHS-SMSA survey dropped housing units from the permit-

issuing unnverse the new constructlon universe, and the non-
permit universe. From the new construction universe, whole
clusters were dropped From the nonpermlt universe, whole
segments were dropped Reductlon from the permit- |ssurng
universe pertained to individual houstng units.

The 1983 sample reduction was to achieve three criteria. The
first criteria was to achieve sample sizes of 8,600 in the Chlcago,
IL and New York, NY, SMSA’s and sample sizes of 4,250 in the
other 11 SMSA’ s. The second criteria was to achieve samples
dlstnbuted proportionately between the central city and balance
of the respectrve SMSA based on the distribution of total housing
units in each sector. The thlrd crlterla was to obtain a sample
havrng equal numbers of renters and owners. In order to achieve
this result, panels 1 to 3 were dropped in the Chicago, IL;
Houston, TX; St. Louis, MO-IL; and Seattle-Everett, WA,
SMSA'’s and in the balance of the New York, NY, SMSA. For
the sample units that were classified as owners in the prior year
(1975 or 1976), panels 1 to 3 were dropped in the Baltimore,
MD: Denver, CO; Hartford, CT; Louisville, KY-IN; Portland,
OR-WA; and Sacramento, CA, SMSA’s. In order to achieve the
desired sample sizes, additional reduction was done across aI|
units in the remarnlng panels in all SMSA’s.

1970 Census of Population and Housing—The estimates per;
taining to the 1970 housing inventory (i.e., the housing 'inven—
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in Aprll 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design employed for the 1970 cen-
sus can be obtained in the 1970 Census of Housing report,

Volume |, Housing Charactenstrcs for States, Cities, and
Counties, Part 1.

ESTIMATION

The 1983 AHS sample produced two types of estimates for
each SMSA: Estimates pertaining to characteristics of the hous-
ing inventory at the time of the interview (i.e., the 1 983 housing
inventory) and estimates pertaining to characteristics of housing
units removed from the housing inventory since 1980 (i.e.,
1980-1983 lost units). Each type of estimate employed separate,
although similar, estimation procedures. ' e

1983 housing inventory— The AHS estimates of characteristics
of the 1983 housing inventory were produced using a two-stage
ratio estimation procedure for the Chicago, IL; Hartford, CT;
Honolulu, HI; Houston, TX; New York, NY; Portland, OR-WA;
St. Louis, MO-IL; and the Seattle-Everett, WA, SMSA's; and a
three-stage ratio estimation procedure for the Baltimore, MD;
Denver, CO; Louisville, KY-IN; Miami, FL; and Sacramento, CA,
SMSA's. '

Prior to the implementation of the ratio estimation procedures,
the basic weight {i.e., the inverse of the probability of selection)
for each interviewed sample housing unit was adjusted to ac-
count for the noninterviews previously mentioned. This noninter-
view adjustment was done separately for occupied and vacant
housing units built in permit-issuing areas since the previous
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survey and by occupancy status and tenure for all other hous-
ing units. The noninterview adjustment factor was equal to the
following ratio:

Welghted count of mterwewed
" housing units +

Weighted count of noninterviewed
housing units

Weighted count of interviewed housing units

The following describes the noninterview adjustment cells for
all units excluding those built in permit-issuing areas since the
last survey.

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample hous-
ing units from the permit-issuing universe (where the cells con-
sisted of one or more of the different strata used in the stratifica-
tion of the universe-as previously described). In addition, within
each sector, separate noninterview factors were computed for
one noninterview cell for conventional new construction
sample housing units in permit-issuing areas built prior to the
current survey, three cells for the coverage improvement
universe, two cells for the nonpermit universe, one cell for
sample housing units from the permit-issuing universe which
consisted of the four vacant strata in the stratification of the
universe as previously described, and one cell from the special
place universe.

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing units
within each permit- issuing universe noninterview cell men-
tioned previously. The ratio estimation factor for each cell was
equal to the following:

1970 census count of housing units from the permit-issuing universe
in the corresponding cell

AHS sample estimate of 1970 housing units from the permit-issuing
universe in the corresponding cell

For each SMSA,; the numerators of the ratios were obtained from
the 1970 Census of Population and Housing 20-percent file of
housing units enumerated in areas under the jurisdiction of
permit-issuing offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample hous-
lng units within the corresponding ratio estimation categories
using the existing weight (i.e., the basic weight times the
noninterview factor). The computed ratio estimation factor was
thén appliedto the éxisting weight for each sample housing unit
within the corresponding ratio estimation category.

This ratio estimation procedure was introduced to correct the
probabilities of selection for samples in each of the strata used
in the sample selection of the permit-issuing universe. Prior to
the . AHS sample selection within each SMSA, housing units
already selected for other Census Bureau surveys were deleted
from the permit- lssumg umverse The same probablhty of selec-

tion was then applied to the remamlng 'units to select the ARS

sample. Since the number of housing units deleted from the AHS
universe frame was not necessarily proportional among all strata,
some variation in the actual probability of selection between
strata were introduced during the AHS sample selection process.

The next ratio estimation procedure was applied in the.
Baltimore, MD; Denver, CO; Louisville, KY-IN; Miami, FL; and
Sacramento, CA, SMSA's.

This ratio estimation procedure was utilized to adjust the cen-
tral city/balance distribution of the weighted sample estimate
of new construction housing units built since the last survey in
permit-issuing areas to an independently derivead estimate of this
distribution.

This ratio estimation factor was calculated separately for the
central city and balance of each SMSA and was applied to all
new construction housing units from permit-issuing areas within
the corresponding sector (central city or balance of the SMSA).
This ratio estimation factor equaled the following:

Independent estimate of the proportion of new construction housmg

units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

Sample estimate of the proportion of new construction housmg
units from permit-issuing areas built since the last survey in the
corresponding sector of the SMSA

The independent estimates of new construction were based
upon the number of authorized building permits which were
determined from the Survey of Construction (SOC). The sample
estimates were obtained from the weighted estimate of the
AHS-SMSA sample housing units after the first-stage ratio
estimation procedure. The computed ratio estimation factor was
then applied to the existing weight for all sample housing units
classified within the corresponding ratio estimation cell.

The next ratio estimation procedure was applied in all SMSA's.
This procedure involved the ratio estimation of the AHS-SMSA
weighted sample estimate of the August 1983 housmg inven-
tory in each sector {central city and balance) for each SMSA to
an independent estimate of total housing units for the corre-
sponding sector. This ratio estimation factor equaled the
following:

Independent estlmate of the August 1983 housing unit inventory
for the corresponding sector of the SMSA

. AHS-SMSA sample estimate of the housing inventory for the
corresponding sector of the SMSA

The independent estimates of total housing units that were
used as the numerator of this ratio are described below. The
denominator of this ratio was obtained from the weighted
estimate of the AHS-SMSA sample housing units using the
existing weight. .

Independent estimates of total housing units were defived for
the central city, balance, and the total SMSA for the 13 1983
SMSA’s. These estimates were derived by using 1980 census
counts in conjunction with estimates of change in the housing
inventory between the 1980 census and the 1983 survey. These
estimates of change were based on estimates of new construc-
tion permit authorizations and post-census demolition permits.

The sample estlmates of total housmg units after the  permit

. new COI’\StrUCtIOﬂ ratlo' estlmatlon (I e., ‘the ex[stlng' sample

estimate) were compared to the corresponding independent
estimates for the central city, balance, and total SMSA for each
of the 13 SMSA'’s and the estimate which showed the most likely
level of net growth since the 1980 census in both the central
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city and balance as well as the total SMSA were used in this
ratio estimation. As a result of this analysis, these independent
estimates were used in the Baltimore, MD; Denver, CO; Hartford,
CT: Louisville, KY-IN; Miami, FL; New York, NY; Sacramento,
CA: St. Louis, MO-IL; and Seattle-Everett, WA, SMSA’s.

‘The Chicago, IL and Portland, OR-WA, SMSA’s used a com-
bination of the independent estimate and sample estimate. The
independent estimate was used for the total SMSA. For the
sectors, the independent estimate of the total SMSA was pro-
portioned between the central city and balance according to the
central city/balance distribution of total housing units given by
the sample estimates.

For the Honolulu, HI and Houston, TX, SMSA’s, the inde-
pendent estimate was used for the total SMSA and the estimate
for the sectors was based upon counts from the 1970 and the
1980 censuses, and the independent estimate from 1983.

1980-1983 lost housing units—The 1980-1983 lost housing
units (housing units removed from the inventory) estimates
employed the two-stage ratio estimation procedure for the New
York, NY, SMSA and a three-stage ratio estimation procedure
for the Louisville, KY-IN; Sacramento, CA; and St. Louis, MO-
IL, SMSA’s used to produce the AHS-SMSA estimates of the
1980 housing inventory as was described in the 1980 Current
Housing Report, Series H-170, Housing Characteristics for
Selected Metropolitan Areas. Since the 1980-1983 lost hous-
ing units existed, by definition, in the 1980 housing inventory,
there was a 1980 housing inventory weight associated with each
1980-1983 lost unit. This weight was used to tabulate the
estimates of the characteristics of the 1980-1983 lost housing
units.

1980 estimation procedure — This report presents data on the
housing characteristics of the 1980 housing inventory from the
1980 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a two-stage ratio estimation
process for the New York, NY, SMSA and a three-stage ratio
estimation procedure for the Louisville, KY-IN; Sacramento, CA;
and St. Louis, MO-IL, SMSA’s. A detailed description of this ratio
estimation procedure can be found in the AHS Series H-170
reports for 1980.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing
characteristics of the 1970 housing inventory from the 1870
Census of Population and Housing. The statistics based on 1970
census sample data employed a ratio estimation procedure which
was. applied separately for each of the three census samples.
A detailed description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Hous-
ing Characteristics for States, Cities, and Counties, Part 1.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys—sampling and

nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS-SMSA sample
‘and of the nonsampling errors associated with the 1970 census
estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census can be found in the
1970 Census of Housing report, Volume |, Housing Character-
istics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness of respondents to
provide correct information; mistakes in recording or coding the
data; other errors of collection, response, processing, coverage;
and estimation for missing data.-Nonsampling errors are not
unique to sample surveys since they can, and do, occur in com-
plete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1980 AHS-SMSA sample.

1970 census— A number of studies were conducted to measure
two types of general errors associated with 1970 census
estimates— ‘‘coverage’’ and ‘‘content’’ errors. The ‘‘coverage’
errors determined how completely housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The ‘‘content’’ errors measured the ac-
curacy of the data collected for enumerated housing units. These
errors were measured by reinterviews, record checks, and other
surveys. '

The detailed results of these studies, as well as the
methodology employed, are presented in the 1970 Census of
Population and Housing Evaluation and Research Program
Reports, Series PHCIE)-5, The Coverage of Housing in the 1970
Census, and PHC(E)-10, Accuracy of Data for Selected Hous-
ing Characteristics as Measured by Reinterviews.

AHS-SMSA — A content reinterview program was not done for
the 1979, 1980, and 1983 AHS-SMSA samples. However, a
study was conducted for the 1975 AHS-SMSA sample and the
1976 AHS-SMSA sample. The results of which are presented
in the Census Bureau memoranda, ’‘Reinterview Results for the
Annual Housing Survey —SMSA Sample: 1975’ and “‘Reinter-
view Results for the Annual Housing Survey —SMSA Sample:
1976."

Coverage errors— In errors of coverage and estimation for miss-
ing data, the AHS new construction sample had deficiencies in
the representation of conventional {non-mobile home or trailer)
new construction. Due to time constraints, only those building
permits issued more than 5 months before the survey ended
were eligible to be sampled to represent conventional new con-
struction in permit-issuing areas for this SMSA. However, these
permits issued during the last 5 months of the survey do not
necessarily represent missed housing units. Due to the rela-
tively short time span involved, it is possible that construction
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of these housing units was not completed at the time the survey
was conducted, in which case, they would not have been

eligible for interview. In addition to these deficiencies, new con--

struction’in special places that do not require building permits,
such as military bases, are also not adequately presented.

The Coverage Improvement Program also had certain defi-
ciencies. It appears that the listing procedure used to correct
deficiencies 3-6 (see the coverage improvement section of this
appendix) was not very effective in finding nonresidential con-
versions. Such conversions were primarily in business districts,
whereas the listing procedure started from a residential unit.

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all housing units located in-
side these ED’s would be represented in the sample. However,
it has been estimated that the 1976 AHS sample missed as much
as.2 percent of all housing units in these ED’s because they were
not listed during the canvassing. It should be noted that since
these ED’s were recanvassed for the 1980 and 1983 surveys,
the number of missed housing units may be consnderably less
for 1983.

The final ratio estimation procedure corrects for these defi-
ciencies as far as the count of total housing is concerned; i.e.,
it adjusts to the best available estimate. However, biases of sub-
totals would still remain.

Rounding errors —For errors associated with processing, round-
ing of estimates introduces another source of error in the data,
the severity of which depends on the statistics being measured.
The effect of rounding is significant relative to the sampling
error only for small percentages or small medians, when these
figures are derived from relatively large bases (e.g., median
number of persons per household). This means that confidence
intervals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of the survey. '

Sampling errors for the AHS-SMSA sample—The particular
sample used for this survey is one of a large number of possible
samples of the same size that could have been selected using
the same sample design. Even if the same questionnaires, in-
structions, and interviewers were used, estimates from each of
the different éamples would differ from each other. The sam-
pling error of a survey estimate provides a measure of the varia-
tion among the estimates from all possible samples and thus,
"iS a meéasure of the precision with which an estimate from a
sample approximates the average result of all possible samples.
One common measure of the sampling error is the standard
error. As calculated for this report, the standard error reflects
the variation in the estimates due to sampling and nonsampling
errors, but it does not measure as such, any systematic biases
in the data. Therefore, the accuracy of the estimates depends
on the standard error, biases, and any additional nonsampllng

~Terrors-not measured by the standard error. The sample estimate

and its estimated standard error enable one to construct inter-

val estimates in which the interval includes the average result -
of all possible samples with 4 known probability. For example, -

if all possible samples were selected, each of these surveyed

\ 1

under essentially the same general conditions, and an estimate
and its estimated standard error were calculated from each
sample, then:

1. Approximately 68 percent of the intervals from one standard

error below the estimate to one standard error above the

estimate would include the average result of all possuble
samples. ’ )

Approximately 90 percent of the intervals from 1.6 standard

errors below the estimate to 1.6 standard errors above the

estimate would include the average result of all possible
samples.

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate would include the average result of all possible
samples.

N

The average result of all possible samples either is or is not
contained in any particular computed interval. However, for a
particular sample, one can say with specified confidence that
the average result of all possible samples is included in the con-
structed interval.

The figures presented in the tables that follow {page App-47)
are approximations to the standard errors of various estimates
shown in this report for this SMSA. In order to derive standard
errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approx-
imations were required. As a result, the tables of stand-
ard errors provide an indication.of the order of magnitude of the
standard errors rather than precise standard errors for. any
spegific item. Standard errors applicable to estimates of
characteristics of the 1980 housing inventory can be found in
the-AHS Series H-170 reports for 1980. :

Tables |, Il, and Il (pages App-47 and App-48) present the
standard errors applicable to estimates of characteristics of the
1983 housing inventory as well as estimates of characteristics
of the 1980-1983 lost housing units (housing units removed
from the inventory). Linear interpolation should be used to deter-
mine the standard errors for estimates not specifically shown
in this table. The standard errors on the AHS estimates of the
population in housing units shown in tables A-1, B-1, and C-1
of part A of this report are 23,481 for the total SMSA, 12,948
for the central city of the SMSA, and 19,588 for the balance
of the SMSA. )

The reliability of an estimated percentage, computed by
using the sample data for both numerator and denominator,
depends upon both the size of the percentage and the size of
the total upon which the percentage is based. Estimated per-
centages are relatively more reliable than the corresponding
estimates of the numerators of the'percentages, particularly if
the percentages are 50 percent or more.

_Table IV (page App-49) presents the standard errors of esti-’
‘mated percentages for the 1983 housing inventory as' well as
estimated percentages of the 1980-1983 lost housing units
(housing units removed from the inventory). Two-way interpola- -
tion should be used to determine standard errors for estimated
percentages not specifically shown in table IV. -

-



APPENDIX B—Continued

App-45

Included in tables | through IV are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered as overestimates of the true standard
errors and should be used primarily for construction of confidence
intervals for characteristics when estimates of zero are obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table IV
underestimates the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
'ox = the standard error of the numerator
oy = the standard érror of the denominator

Illustration of the use of the standard error tables—Table A-1
of part A of this report shows that in 1983 there were 558,600

owner-occupied housing units in this SMSA. Interpolation using’

table | of this appendix shows that the standard error of an
estimate of this size is approximately 8,020. The following inter-
polation procedure was used.

The information presented in the following table was extracted
from table |. The entry for ‘’x’’ is the one sought.

Size of estimate Standard error

500,000 ............... . 8,270
558,600 ............... . X
595,100 ............... 7,870

The entry of ‘'x’’ is determined as follows by vertically inter-
polating between 8,270 and 7,870.

558,600—500,000 = 58,600 -
595,100—500,000 = 95,100

58,600

8,270 +
- 95,100

(7,870—8,270) = 8,020

Consequently, the 68-percent confidence interval, as shown by
these data, ‘is from 550,580 to 566,620 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1983 owner-occupied housing units lies
within a range computed in this way would be correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate derived from all possible samples, lies
within the interval from 545,770 to 571,430 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 542,560 to 574,640 housing units with 95
percent confidence.

Table A-1 of part A also shows that of the 558,600 owner-
occupied housing units, 170,700, or 30.6 percent, had two
bedrooms. Interpolation using table IV of this appendix (i.e., in-
terpolation on both the base and percent) shows that the stand-
ard error of the 30.6 percent is approximately 1.0 percentage
points. The following interpolation procedure was used.

The information presented in the following table was extracted
from table IV, with factor applied (see table IV footnotes). The
entry for ‘‘p’’ is the one sought.

Estimated percentage

Base of percentage
_ 25 or 75 30.6 50
500,000 .......... 1.0 a : 1.3
568,600 .......... ' ' p ; C
600,000 . ......... 1.0 b - 1.2

1. The entry for cell “a"’ |s determined by horizontal interpola-
tion between 1.0 and 1.3.

30.6—25.0= 5.6
50.0—25.0 = 25.0

5.6

1.0 + (1.3—1.0) =

2. The entry for cell *’b’’ is determined by horizontal interpola-
tion between 1.0 and 1.2.

30.6—25.0 = 5.6
50.0—25.0 = 25.0

5.6

1.0+ (1.2—-1.00=1.0
25.0

3. The entry for ‘‘p’’ is then determined by vertical interpola-
tion between 1.1 and 10

558,600—500,000 = 58,600
600,000—500,000 = 100,000
58,600

1.1+ 29599 (101
100,000

1)y= 1.0
Consequently, the 68-percent confidence interval, as shown by
these data, is from 29.6 to 31.6 percent; the 90-percent con-
fidence interval is from 29.0 to 32.2 percent; and the 95-percent
confidence interval is from 28 .6 to 32.6 percent.

Differences — The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates i¢ approximately
equal to the square root of the sum of the squares of the standard
error of each estimate. considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristics in two different SMSA’s or the difference be-
tween separate and uncorrelated characteristics in the same

i



App-46

APPENDIX B—~Continued

SMSA. If there is a high positive correlation between the two
characteristics, the formula will overestimate the true standard

error; but if there is a high negative correlation, the formula will

underestimate the true standard error. Due to the overlap of the
1980 and 1983 AHS-SMSA samples a positive correlation
should be expected when making comparisons between 1980
and 1983 characteristics.

lllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in 1983
there were 260,400 owner-occupied housing units with three
bedrooms in this SMSA. Thus, the apparent difference, as shown
by these data, between owner-occupied housing units with two
bedrooms and owner-occupied housing units with three
bedrooms is 89,700. Table | shows the standard error of
170,700 is approximately 6,510 and the standard error of
260,400 is approximately 7,550. Therefore, the standard error
of the estimated difference of 89,700 is about 9,970.

9,970 = / (6,510)2 + (7,550)2

Consequently, the 68-percent confidence interval for the 89,700
difference is from 79,730 to 99,670 housing units. Therefore,
a conclusion that the average estimate derived from all possi-
ble samples, of this difference, lies within a range computed in
this way would be correct for roughly 68 percent of all
possible samples. Similarly, the 90-percent confidence interval
is from 73,750 to 105,650 housing units, and the 95-percent
confidence interval is from 69,760 to 109,640 housing units.
Thus, we can conclude with 95 percent confidence that the
number of 1983 owner-occupied housing units with three
bedrooms is greater than the number of owner-occupied units
with two bedrooms since the 95-percent confidence interval
does not include zero or negative values.

Medians —For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution upon
which the median is based. An approximate method for measur-
ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence limits of a median based on sample data:

1. From table 1V, determine the standard error of a 50-percent
characteristic on the base of the median.

2. Add to and subtract from 50 percent, the standard error deter-
mined in step 1. )

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confidence
interval, it is necessary to know into which interval of the

N/

distribution the lower percentage limit falls. Similarly, to find
the upper endpoint of the confidence interval, it is necessary
to know into which interval of the distribution the upper
percentage limit falls. Note that these two distribution inter-
vals could be different, although this will not happen very
often.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these.two values.

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 95 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

llustration of the computation of the 95-percent confidence in-
terval of a median— Table A-1 of part A of this report shows the
median number of persons for owner-occupied housing units is
2.6. The base of the distribution from which this median was
determined is 558,600 housing units.

1. Interpolation using table IV shows that the standard error of
50 percent on a base of 558,600 is approximately 1.2 per-
centage points. N o _

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 47.6 and 52.4

3. From the distribution for ”persons in table A-1 of part A,
the interval for owner- occupled housmg units with three per-
sons {(for purposes of calculatmg the median, the category
of three persons is considered to be from 2.5 to 3.5 persons)
contains the 47.6 percent derived in step 2. About 265,200
housing units or 47.5 percent fall below this interval, and
103,800 housmg units or 18. 6 percent fall within this interval.
By linear interpolation, the lower limit of the 95-percent con-
fidence interval is found to be about:

2.5+ (3.56—2.5) _+7:6=47.5) _, ¢
18.6

Similarly, the interval for owner-occubied housing units with
three persons contains the 52.4 percent derived in step 2.
About 265,200 housing units or 47.5 percent fall below this
interval, and 103,900;h6using units-or 18.6 percent fall within
this interval. The upper limit of the 95-percent confidence in-
terval is found to be about:

2.5 +(3.5—2.5) 024—47.5) _, g
18.6

Thus, the 95-percent confidence interval ranges from 2.5 to
2.8 persons.

, r
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TABLE 1. Standard Errors for Estimated Number of Owner Housing Units in the 1983 Housing Inventory and for Estimated Number
. of 1980-1983 Lost Owner Housing Units for the St. Louis, MO-IL, SMSA, for the Central City of the SMSA’ and for the

- Balance (Not in Central Clty) ‘of the SMSA

(68:chances out of 100)

-Size of -

Standard error!

Standard error"

n Not in Size of In ~ Not in

estimate SMSA | central _central estimate SMSA central ‘centrallt

city " city ~ city city
O i ~..310 310 | 300 | 75000 .. .......... 4,610 3.820 4,490
100, ..o 310 310 300 | 96,800............. 5,170 3,950 5,010
200 . 310 310 300 | 100,000 ............ 5,240 - . 5,080
BOO . . ... .ot 390 390 '390 | 150,000............ 6,210 - ' 5,950
700 . ... 460 460 | 460 | 200,000............ 6,930 - 6,650
1,000 ... ol 560 560 " 550 | 250,000............ 7,470 - 6.950
2,500 ... 880 870 870 | 300,000 ............ 7,860 - 7,170
5,000 .. ...t 1,240 1,230 .1,220 | 400,000.. ... e 8,280 - 7,150
10,000 . ... ..o 1,750 1,720 1,720 | 498,300 ............ 8,270 - 6,520
25,000 . ... ..., 2,740 2,610 2,700 | 500,000 ............ 8,270 - -
50,000 ... .......... 3.820 3.410 3,740 | 595,100. ;.. ........ 7,870 - -

" Note: The owner housing units pertain to owner-occupied housing units and vacant housing: units excluding vacant-for-rent housing units.

'For estimates pertaining to new construction, ‘the standard errors shown in the table should be multiplied by a factor of 1.1.

'

TABLE 1. Standard Errors for Estlmated Number of Renter Housmg Units in the 1983 Housing Inventory and for Estimated Number
of 1980-1983 Lost Renter Housung Units for the St. Louis, MO-IL, SMSA for the Central City of the SMSA and for the

Balance {Not in Central Clty) of the SMSA

{68 chances out of 100}

i

Standa@ error’

Standard error™

Size of . Size of o
estimate In Not in estimate In‘ Not in
SMSA central central SMSA central central
city city city city
O 180 170 190 | 50,000............. 2,930 2,530 2;95_0
100.. ... o 180 170 190 | 75000............. 3,540 © 2,830 3,550
200, ... 190 180 190 | 100,000 ............ 4,020 2,920 4,010
BOO . .o 300 290 310 | 105,000............ 4,110 2,920 " 4,090
700 . ... 360 . 340 . 360 | 150,000........... . 4,770 — ' 4,700
1,000 .............. 430 . 410 430 | 196,900 ............ 5,290 - 5,150
2500 ........... ... 670 650 680 | 200,000............ 5,320 — —
5000 .............. 950 910 970 | 250,000............ 5,730 — -
7,500 ... ... 1,160 1,110 1,180 | 300,000............ 6,030 - -
10,000 . ............ 21,340 1,270 1,360 | 301,900 .:.......... . 6,040 — —
25,000 ............. 2,100 1,930 2,130 ’

Note: The renter housing units pertain to renter-occupied housing units and vacant-for-rent housing units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.5 for the total SMSA and for the central
city and 1.4 for the balance (not in central city) of the SMSA.

A
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APPENDIX B—Continued.‘

TABLE M. Standard Errors for Estimated Number of Owner and Renter Housrng Units in the 1983 Housing Inventory and for Estimated
’ Number of 1980 1983 Lost Owner and Renter Housing Units for the St. Louis, MO-IL, SMSA for the Central City of
the SMSA and for the Balance {Not'in Central City) of the SMSA

(68 chances out of 100)

Standard error’ * Standard error"
Size of - o ‘ . Size of .
estimate In ~Notiin estimate : oo - Notiin
oo SMSA central central SMSA central central
: city city i " city city
0 F 270 190 280 | 150,000.....,....... 5,820 2,710 5,750
1"00~ ................ 270 |. 190 280 | 200,000 ............ : 6,490 580 6,330
200 ... 270 200 "280| 201,800..... ... ... ' 6,510 - 6,350
500 . ..... ... ..... 370 | 310 370 | 250,000............ - 6,990 - 6,710
700 ... 440 370 440 | 300,000 ............ 7,350, - 6,930
1,000 .. ... 520. | 440 530 | 400,000............ 7.750 - 6.910
2500 .............. 820 690 840 500,000 ............ 7,740 - 6,280
5000 .......«....... 1,160 970 1,180 | 600,000 ............ 7.340 - 4,810
10,000 .........%... " 1,640 1,350 1,660 | 695,200............ 6,510 - =
25,000 ............. . 2,570 2,050 2,600 | 700,000............ 6,450 — —
50,000 ............" 3,580 2,680 3,610 | 800,000........ ... . 4,840: - -
75000 ... oL, ‘4,310 3,000 4,340 | 897,000 ... ......... - - -
100,000 - ........... 4,910 13,110 4,910

Note: Some examples that pertain to both owner and renter housing units are: total housing units; all occupied housrng units; all year- round housing units, moblle
home or trailer; all housing units ‘occupied by recent movers; and total vacant housmg units.

'For estimates pertaining to new construction, the standard errors shown in the table should be multiplied by a factor of 1.2 for the total SMSA,
" city, and 1.2 for the balance (not in central city) of the SMSA. Standard errors of estimates penalnrng to total housing units for the central city, balance, and total SMSA

are assumed to be equal to zero.

r

1.4 for the central
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TABLE IV. Standard Errors for Estimated Percentages of Housing Units in the 1983 Housing. Inventory and for Estlmated Percentages
of 1980-1983 Lost Housing Units for the St. Louns, MO-IL, SMSA for the Central City of the SMSA and for the Balance
(Not in Central City) of the SMSA

(68 éhances out of 100}

Estimated percentage’

Estimated percentage’

Base of Base of -
percentage Oor 1or 5o0r | 10o0r | 25 or 50 percentage Oor | 1 or Sor [|10o0r | 25 or' 50
100 | 99 | 95 90 75 100 | 99 95 90 75
200 ... 48.4 | 48.4 | 48.4 | 48.4 | 48.4 | 48.5| 150,000 0.13.] 0.4 08| 1.1 1.5 1.8.
500 ... 27.3:| 27.3 | 27.3 | 27.3 | 27.3 | '30.6 | 200,000 0.09 | 0.3 07| o0.9 1.3 1.5
700 ... 21.2:] 21.2 | 21.2 | 21.2 | 224 25.9 | 250,000 0.08 | 0.3 0.6 0.8 1.2 1.4
1,000 . ......... 15.8 | .15.8 | 15.8 | 15.8 | 18.8 | '21.7 | 300,000 0.06 | 0.2 05| 0.8 1.1 1.3
2,500. .. ........ 7.0 70| 701 82| 11.8| 13.7 | 400,000 0.05.| 0.2 05| 07] 0.9 7.1,
5,000........... 3.6 36| 42| 58] 84|  9.7| 500,000 0.04.] 0.2 04| 06| 08 1.0.
10,000.......... 1.8 1.8 3.0 41 5.9 6.9 | 600,000 0.03 | 0.2 04| 05| 0.8 0.9
25,000.......... 0.7 09| 19| 26| 38 4.3 | 700,000 0.03 | 0.2 04| 05| 0.7 .0.8
50,000.......... 04 |.06]| 1.3 1.8 2.7 3.1 | 800,000 0.02 | 0.2 03| 05| 0.7 0.8
75.000.......... 02 | 05 1.1 1561 22 2.5 | 897,000 0.02}014| 03| 04| 06 0.7
100,000. . ....... 0.2 04| 09| 131 19 2.2 ’

'Standard errors are presented to the nearest one-tenth of one percentage point except when the standard error is-less than fifteen-hundredths of one percentage.
point; in those cases, the standard error is shown to the nearest one-hundredth of one percentage point. For estlmates pertalnmg to new construction, the standard
errors shown in the table should be muitiplied by a factor of 1.4, .

The following factors should be applled to estimates that do not pertain strictly to new construction. The factors are given separateiy for renter housung unlts owner
housing units, and for estimates pertalmng to both owners and renters. Some examp|es of the estimates to which these factors should be applied are.given by the following:
all occupied housing units; all renter-occupied housing units; all housing units built prior to 1970; owner-occupied housing units with complete kitchen facilities; and
all housing units with flush toilets. For percentages pertaining to renters, muitiply the above standard errors by a factor of 1.0. For percentages pertaining to-owners,
multiply the above standard errors by a factor of 1.3. For. estlmates pertaining to both owners and renters muitiply the above standard errors by a factor of 1.2 for the
total SMSA, 1.0 for the central city, and 1.2 for the balance (not in central city). . : o
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