1978 Metropolitan Appendix B:
Source and Accuracy



Table of Contents

ATIANTQ ettt ettt e e e e s s e e bt et e e aaes Rt e b sheta easee reres enea seaene e 3
L0 ol 0T o = o PPN 13
COIUMDBUS. .. .. ettt et et sttt bt res e taea bt st e b sheeas east s £baes ebses seusbeeas eants etues ebsea seases sbe s 22
K@NSAS CIY .rveetireietee et st ctrtet stete ceres crtees ceaeae e se et seetes seeaes sees setese esess esees seesen susses sresss sesese enenssesessese senensnnsenss 31
INEW OFIRANS ..ttt et et st st et reses et st e seeae ot reses ebses seaes shsene saceas eeses esaea seaes sesene sreereene 40
NEWPOIt NEWS-HAMPLON ..o e e et et et e et et eees sreaes eae s saeaes esees saesseses sesenssenen o een 49
PatersoN-CliftON-PasSAiC .....coceeiieere e e sttt ettt et et sttt et e st saet e bt e seseae shetae e 58
PRITQAEIPINIA ... e ettt e et bt saeaes saebe s eet s e aeas e seaetes stets sessas eaea aebete srnans srsbenee 67
Riverside-San BernardinO-ONtario ..........ocoev e eoereireer e seens et ceeeseses eres seases sesese sreese reses sesses semes ses 77
ROCRESTET ..ttt ettt sttt ettt et et st et tae s b st st eea shet e £ eeb et ebaea se et shseas eanbes etues ebtanes sene 86
SAN ANTONIO .ttt ettt e ettt et et et et st et bt b shea s eres sreb s eses sheees eane saeren ene sane ses 95
SAN DHBEO vttt ettt st et e et st st bes saeaes sstee seteae eseas e st et saetes sheses stree sebebe eseas esees seeten saeten aneeaere s 104
SaN FranCiSCO-OaKIand ..........c.ueerieie et st et st st sebes e taes eebes et e st sbetas sbsene saees sene s 113

Springfield-ChiCOPEE-HOIYOKE .......ccoe oottt ettt st ettt sttt e eeas et sebeae sanane stet 123



Atlanta 1978



App-40

AppendixB

Source and Reliability of the Estimates

SAMPLEDESIGN ............ App-40 Coverage improvement for AHSSMSA ............ App-44
Annusl Housing Survey . ... ... App-40 deficiencies 36 .. ...... . App42 Coverage errors . . . .. ... .. App-44
Dasignation of sample housing 1::25::”’ of Population and App-43 Rounding errors .. ....... App-44

units for the 1978 survey . . . .. .1 R Sampling errors for the
AHSSMSAsample .. ....... App-44
Selaction of the 1975 ESTIMATIOI\! e PR App-43 ’ p o PP
AHS SMSA sample . .. ... ... App40 1978 housing inventory . .. ... App-43 Miustration of the uss of the
- 21975-1978 lost uniits . ... .... App-43 standard error tables .. ... App45
1975-1978 additions to the X Differonces App-a7
housing inventory ......... App-41 1975 estimation procedure . ... App-43 : bl NP R P
. Ratio estimation procedure of the Hlustration of the computa-
Sample salection for the 1978 1970 Census of Population and tion of the standard error of
Coverage Improvement Program  App-42 HOUSING © - v v v oeeeeeennnn App-43 adifference ........... App-47
Coverage improvement for . Modians . ... ... ..o eae App-48
deficiency 1 .. ......... App-42 RELIABILlT-Y QOF THE ESTIMATES App43 Niustration of the computa-
Coverage improvement for Nonsamplingerrors .. ....... App-44 tion of the 95-percent con-
doficiency 2 . .......... App-42 1970consus . ... ..o v App-44

SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 16
SMSA’'s are based on data collected from the 1978 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. In each of the 15 SMSA's, the
data were collected for the 12-month period from April 1978
through March 1879 with one-twelfth of the sample units being
visited each month,

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group {AA-1 SMSA's} being the second
to be revisited. All of thess SMSA’s were enumerated for the
first time in 1975, ‘

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector,

The largest SMSA's in the AA-1 group (1978-1879) are:
Atlanta, Ga.; Phitadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif,

The remaining SMSA’s in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorade Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans,; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass,-Conn.

In this SMSA, 13,597 housing units were eligible for
interview., Of these sample units, 876 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 informed respondent could be found after repeated
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visits. In addition to units eligible for interview, 1,264 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. AN sample housing units that were interviewed in the 1975
survey,

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 1975
survey, {For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. {This sample represented the housing units buitt in
permit-issuing areas, since the 1975 survey.)

4. Al sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5, All sample housing units that were selected as part of the
1978 Coverage Improvement Program. {This sample repre-
sented most of the housing units which, until 1978, did not

have a chance of selection.)
E
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Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA's which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
permit-issuing offices (the permit-issuing universe) and units
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constructed in permit-issiting areas since the 1970 census {the
new construction universe). In addition, the sample for those
SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe). The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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’

sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA’s, the overall sampling rate differed by central city and
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 balance
of the SMSA, since the sample was distributed proportionately
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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing, This file contained
records for occupied housing units, vacant housing units, and
units in certain special pitaces 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 housing unit records
were stratified by race of head (non-Black/Black) and the vacant
records were stratified into four categories pertaining 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

Household
income

Renter—
Family size

Owner—
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 . .

L

Thus, for this SMSA, the occupied housing unit records from
the permit-issuing universe were assigned to 1 of 100 strata for

Fd

‘ either the central city or for the balance, and the vacant housmg
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 sampie 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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four {usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate.

For those SMSA's which are 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
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in  + 1870 census ED
1970 census ED 3

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
sample housing units.

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

1975-1978 additions to the housing inventory—In the permit-
isstting universe, a sample of new construction building permits,
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issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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.

Units missed in the 1970 census.

4, 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

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA's except Newport News-Hampton, Va. 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 thrée-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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va.,, SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA's: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn.

fn the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated
11,002 new construction units to the coverage of the housing
inventory of this SMSA,

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 1978-1979 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. This procedure added an
estimated 1,120 units to the coverage of the housing inventory
of this 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
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
no 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, Then, succeeding
structures: in a defined path of travel to the right of the
structure containing the sample unit were listed unti! eight
structures (excluding the sample unit structure) were found that
had been eligible to be selected for the AHS. Finally, the
intervening structures 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 structures was selected, This procedure added an esti-
mated 15,720 units to the coverage of the housing inventory of
this SMSA. '

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 units in multi-unit structures of less
than 10 units was selected from the permit-issuing universe,
Second, for the muiti-unit structures selected abové, all units
were listed and matched to the 1970 census. Any missed units
were then assigned for interview. This procedure in‘idet':.l: an
estimated 1,113 units to the coverage of the housing.inventory
of this SMSA.
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1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory {i.e., the housing
inventory 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
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

"The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview ({i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
19751978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a t-stage ratio
estimation procedure in all SMSA’s. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the non-
interviews previously mentioned. This noninterview adjustment
was done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Weighted count of noninterviewed

Weighted count of interviewed
+ housing units

housing units

Waighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe {(where the cells
consisted of 1 or. more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one non-
interview cell for mobile homes from both the nonpermit
universe and the coverage improvement universe, and cne
noninterview cell for other sample units from both the
nonpermit universe and the coverage improvement universe, (if
units were not included in any of the previous cells).

The following ratio estimation procedure was employed for
all sample housing units from the permit-issuing unijverse, This
factor was computed separately for all sample housing units

" within each permit-issuing universe noninterview cell mentioned
previously, The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a cell
AHS sample estimate of 1970 housing units from the celt

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category. '

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection, Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 19751978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
19751978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation
procedijre can be found in the AHS Series H-170 reports for
1975.

Ratio estimation procedure of the 1970 Census of Popuiation
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
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
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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 t, Housing Characteristics for States, Cities, and
Counties, Part 1. '

Nonsampling errors—In genera!, nonsampling errors can be
attributed to many sources: Inability to obtain information
about all cases, definitiona! difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and other errors of collection,
response, processing, coverage, and estimation for missing data.
Nonsampling errars are not unigue to sample surveys since they
can, and do, oceur in complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 18756 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
accuracy 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 method-
ology 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
PHCI(E}-10, Accuracy of Data for Selected Housing Char-
acteristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sampie. The results of which are
presented in the Census Bureau memorandum, *Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation “for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately representied,

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
conversions. 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 units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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 smal! medians,
when these figures are derived from relatively large bases le.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 schedules, instructions,
and interviewers were used, estimates from each of the different
samples would differ from each other. The sampling error of a
survey estimate provides a measure of the variation 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
both the sampling and nonsampling errors measured by 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 interval
estimates in which the interval includes the average result gfgll
possible samples with a known probability. For example,. if all
possible samples were selected, each of these surveyed under
essentially the sarne general conditions, and an est_ilrggt‘g_ggé;its
estimated standard error were calculated from each sample,
then:
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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
errars 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 stand-
ard 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
constructed interval, '

The figures presented in the following tables are approxima-
tions 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 approximations were
required. As a result, the tables of standard errars 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table I presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
14,350 for the total SMSA, 5,910 for the central city of the
SMSA, and 12,820 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the
percentages are 50 percent or more.

Tables 1l through |V present the standard errors of estimated
percentages of the 1978 housing inventory as well as estimated
percentages of the 1975-1978 lost units, Two-way interpolation
should be used to determine standard errors for estimated
percentages not specifically shown in tables 1| through V.

Included in tables | through 1V are estimates of standard

':érrérs for estimates of zero and zero percent. These estimates of
_standard errors are considered as overestimates of the true
" standard errors and should be used primarily for construction of
“confidence intervals for characteristics when an estimate of zero

"is obtained.

" For ratios, 100 (x/y), where x is not a subclass of y, tables |1
through 1V underestimate the standard error of the ratio when

TABLE |. Standard Errors for Estimated Number of Housing Units in the
1978 Housing Inventory and for Estimated Number of 1975-1978 Lost
Units for the Atlanta, Ga., 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’
Size of
estimate SMSA In cfentral Not in.
city central city
0. ... . . 60 30 80
100, ........... . 80 60 90
200, ............. 110 a0 120
5CG0. ............. 180 130 190
700, ... ... ..., 210 150 230
1000 ............ 250 180 280
2500 ............ 390 290 440
5000 ............ 550 410 620
10000 ........... 780 570 870
25000 ........... 1,230 880 1,360
50000 ........... 1,720 1,210 1,800
75000 ........... 2,090 © 1,430 2,300
100000........... 2,400 1,690 2,620
150000........... 2,880 1,780 3,120
200000........... 3.270 1,850 3,490
250000........... 3,590 - 3,780
300000........... 3,860 - 4,000
400000........... 4,270 — 4,280
500000........... 4570 — 4,370
600000........... 4,760 - -
700,000, .......... 4,870 — -

! 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, 13 for the central city, and 1.0 for the balance [not in central
city) estimates.

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 approxi-
mately equal to:

wherg: x = the numerator of the ratio
y = the denominator of the ratio
Oy = the standard error of the numerator
Gy = 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 1978 there were 329,800
owner-occupied housing units in this SMSA, Interpolation in
table | of this appendix shows that the standard error of an
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estimate of this size is approximately 3,980. The following
interpolation procedure was used:

The information presented in the following table was ex-
tracted from table I, The entry for “x" is the one sought.

Size of estimate Standard error

300000 ............... 3,860
329800 ............... x
400000 . .............. 4,270

The entry for x is determined as follows by vertically
interpolating between 3,860 and 4,270:

329,800—-300,000 = 29,800
400,000—300,000 = 100,000

29,800

3.860 + 150,000

{4,270—-3,860) = 3,980

TABLE 1. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for the Atlanta, Ga., SMSA

{68 chances out of 100}

Estimated percentage’

Base OF percenta®  gor | tor | Sor | 100r | 260r

100 99 85 90 75 50
100.......... 380 |380 | 38014 380|380 | 39.2
200.......... 235 |235 | 2354 235 | 240 | 277
500.......... 10.9 (109 109 109 | 16.2 175
700, ... 8.1 8.1 8.1 891128 148
1000 ........ 58 | 58 58| 7.4 107 12.4
2500 ........ 24 | 24 34| 47| 68 78
5000 ........ 1.2 1.2 24 33| 48 55
10000 ....... 06 | 08 171 24 34 3.9
25000....... 02 | 05 1.1 15| 21 25
50000 ....... 0.12] 0.3 08| 11 1.5 1.8
75000 ....... 0.08] 03 06| 09 1.2 14
100,000. . ... .. 0.06] 0.2 05} 07 1.1 1.2
150,000. ... ... 004 0.2 04| 06| 09 1.0
200,000. ...... 0.03{ 0.2 04| 05 08 0.9
250,000. . ... .. 0.02| 0.2 03| 05] 0.7 .8
300,000....... 002| 014 03| 04| 06 0.7
400,000. . ... .. 00z2] 0.i2( 03| 04} 05 0.6
500,000....... 001 0.1 02| 03; 0b 0.6
600,000....... 0| 010 02 03| 04 05
700,000. ... ... 001 009| 02] 03| 04 05

1Standard errors are presented 1o the nearest one-tenth of one
percentage point except when the standard arror is less than fifteen-
hundredths of one percentage point; in those cases, the standard error
is shown to the nesrest 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,

Consequently, the 68-percent confidence interval, as shown by
these data, is from 326,820 to 333,780 housing units, There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units lies
within a range computed in this way would be correct for
roughly 6B percent of all possible samples. Similarly, we could
conclude that the average estimate derived from all possible
samples, lies within the interval from 323,432 to 336,168
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 321,840 to 337,760
housing units with 95 percent confidence,

Table A-1 of part A also shows that of the 329,800
owner-occupied housing units, 63,000 or 20.9 percent, had two
bedrooms. Interpolation in table !l of the appendix (i.e.,
interpolation on both the base and percent) shows that the
standard error of the 20.9 percent is approximately 0.5
percentage points. The following interpolation procedure was
used:

The information presented in the following table was
extracted from table 11. The entry for “p”’ is the one sought

Estimated percentage

Base of percentage
10 0r 90 209 250r75
300000........... 0.4 a - 08
329800........... p '
400000........... 0.4 b 0.5

1. The entry for cell “a’" is determined by horizontal inter-
polation between 0.4 and 0.6.

20.9-100=10.9
25.0-10.0=15.0
10.9

04+ﬁ(06——04l

2. The entry for -cell “b” is determined by horizontal inter-
polation between 0.4 and 0.5.

209-10.0=109
25.0-10.0=15.0
10.9

04+1—5—d(05 04)

3. The entry for “p” was then determined by vertical inter-
polation between 0.5 and 0.5,

329,800-300,000 = 29,800
400,000—300,000 = 100,000
29,800

05 +m (0.5—-05}=05
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Consequently, the 68-percent confidence interval, as shown by
these data, is from 20.4 to 21.4 percent; the 90-percent
confidence interval is from 20.1 to 21.7 percent; and the
956-percent confidence interval is from 19.9 to 21.9 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
difference- between separate and uncorrelated characteristics in
the same SMSA, However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation shouid be expected when making
comparisons between 1975 and 1978 characteristics.

fllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 176,700 owner-occupied housing units with

TABLE 111, Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventnry and for Estimated Percentages of the
1075-1978 Lost Housing Units for the Central City of the Atlanta, Ga
SMSA

(68 chances out of 100}

Estimated percentage'
Bass of percentage Qor | 1lor t Sar | 1000r | 250r 50
100 99 95 90 75
100.,........ 250 [256.0 250 | 250} 250 289
200 ......... 143 (143 143 | 143 | 17.7 204
500.......... 6.2 6.2 6.2 7.7 1 11.2 12.9
700. . ........ 45 | 45 4.8 65| 94 109
1000 ........ 3.2 3.2 4.0 5.5 7.9 9.1
2500 ........ 1.3 1.3 25 356 5.0 5.8
5000 ........ 0.7 0.8 1.8 24 35 41
10,000 ....... 03 | 06 1.3 1.7 25 29
25000 ....... 0.13| 0.4 0.8 1.1 1.6 1.8
50,000 ....... 0.07¢{ 03 06| 08 1.1 1.3
75000 ....... 004; 0.2 05| 06 09 1.1
100,000, . ... .. 0.03} 0.2 04| 05! 08 0.9
150,000.......| 002} 0.15| 03| 04| o8 0.7
200000....... 0.02] 0.13 03] 04 0.6 0.6

! Standard errors are presented to the nearest one-tenth of one percent-
age peint 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 1.3.

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 107,700, Table | shows the standard error of
176,700 is approximately 3,090, and the standard error of
69,000 is approximately 2,000. Therefore, the standard error of
the estimated difference of 107,700 is about:

3,680 = J {3,090)* + (2,000

Consequently, the 6B-percent confidence interval for the
107,700 difference is from 104,020 to 111,380 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 all possible samples. Similarly, the 90-percent confidence
interval is from 101,812 to 113,688 housing units, and the .
95-percent confidence interval is from 100,340 to 115,060.
Thus, we can conclude with 95 percent confidence that the

TABLE V. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Last Housing Units for the Balance (Not in Central City) of the
SMSA

{68 chances out of 100)

Estimated percentage!
Baso of parcentage | o ' 4 or | Sor | 100r | 25 or 0
00| 99 |95 | 90 | 75
00, ... ...... 432 (432 {432 | 432|432 | 438
200 ......... 276 276 |27.6 | 276|276 | 308
600 ......... 132 |132 [ 1320132189 | 195
700.......... 98 |98 | 98| 99| 143 165
1000 ........ 74 | 71 | 71| 83| 119} 138
2,500 ... ..... 30 | 30 | 38| 52| 76| 87
5000 ........ 15 |15 | 27| 37| 53| 62
10,000 . ...... 08 (09 | 18] 28] 38| 44
25000 .. ... .. 03 105 | 121 17| 24| 28
50,000 . ...... 015{ 04 | 09] 12| 17| 20
75,000 .. ..... 010{ 03 | 07| 10| 14| 16
100,000. . ... .. 008/ 03 | 06] 08| 12| 14
150,000...% ...l 005{ 02 | 05| 07| 10| 11
200,000. . . . . .. 004 02 | 04| 06 08| 10
250,000. . . . . .. 003 02 | 04| 05| 08| o9
300,000. . ... .. 003 02 | 03] o5} 07| o8
400,000. . . . . .. 002| 014] 03| 04| 06] 07
500,000, . . . ... 002} 0.12| 03] 04| 05| o6

! Standard errors are presented to the nearest ane-tenth of one percent-
age point except when the standard error is less than fifteen-hundredths
of one percentage point;in those cases, the standard arror is shown to the
nearest one-hundredth of one percentage point. For estimates pertaining
tc new construction, the standard errors shown in the table should be
multiplied by a factor of 1.0.
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number of 1978 owner-occupied housing units with three
bedrooms is greater than the number of owner-occupied housing
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
prﬁ which the median is based. An approximate method for
measuring the reliability of the estimated median is to 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 lies within the interval. The following pro-
cedure may be used to estimate confidence limits of a median
based on sample data: :

i. From tables |1 through 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
determined in step 1. ;

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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.

IHiustration of the computation of the 95 percent confidence
intgryal of a median—Table A-1 of part A of this report shows

*8-0

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 329,800 housing units.

1. Interpolation in table I} shows that the standard error of 50 -
percent on a base of 329,800 is approximately 0.7 percentage
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 vyields
percentage limits of 48.6 and 51.4.

3. From table A-l of part A, it can be seen by cumulating the
frequencies for the first two categories that 133,300 owner-
occupied housing units or 40.4 percent, had one or two
persons {for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
and that an additional 69,300 owner-occupied housing units,
or 21,0 percent, had three persons {i.e., 2.5 to 3.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

48.6—40.4

25 +1{3.5-25) ( 210 )— 29

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

51.4-40.4\

25+ (3.5—2.5)( 21.0 ) =30

Thus, the 95-percent confidence interval ranges from 2.9 to
3.0 persons.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month,

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group {AA-1 SMSA's) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1975.

For each group of SMSA’s, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA's are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA's in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA’s in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorade Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn,

In this SMSA, 4,794 housing units were eligible for
interview. Of these sample units, 243 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

RELIABILITY OF THE ESTIMATES App-43
......... App-44 tion of the 95-percent con-

llustration of the computa-

App-44 fidence interval of a median .  App-47

units, no informed respondent could be found after repeated
visits. in addition to units eligible for interview, 386 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey.

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 1975
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.)

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. {This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.}

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices {the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe). |n addition, the sample for those
SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit universe}, The following SMSA’'s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA’s, the overall sampling rate differed by 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
batance of the SMSA, since the sample was distributed
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black} and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Household Owner—
income Family size

12345+ 12345+

Under $3,000. . ...
$3,000 to0 $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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four {usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the averall sampling
rate.

For those SMSA’s which are 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
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to the foI‘Iowing measure of size:

Group quarters population in
Number of housing units in + 1970 census ED
1970 census ED 3

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
sample housing units.

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1875 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies inciuded the following units:
1. New construction from building permits issued prior to
January 1970, but completed after April 1, 1970.
9. Mobile homes placed in parks either missed during the 1870
census or established since the 1970 census,
. Units missed in the 1970 census,
4. 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

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after Aprii 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA's: Colorado Springs, Colo.; Rochester, N.Y., and
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 SMSA’s, units whose permits were issued
before January 1970, but which were completed after Aprit
1970, were identified from the Survey of Construction (SOC), a
survey of building permits conducted monthly by the Bureau of
the Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated
2,153 new construction units to the coverage of the housing
inventory of this SMSA. 7

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 2,072 units to the coverage of the housing inventory
of this 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
types of missed structures (structures that had no chance of
selaction 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
no 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, Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 16,447 units to the coverage of the housing inventory of
this SMSA.

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 units in multit\mit structures of less
than 10 units was selected from the permit-issuing universe,
Second, for the multiunit structures selected above, all units
were listed and matched to the 1870 census. Any missed units
were then assigned for interview. This procedure added an
estimated 5,437 units to the coverage of the housing inventory
of this SMSA”
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1870 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing
inventory 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 emptoved for the 1870
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview {i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing 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

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe {where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, {if units were not
included in any of the previous cells).

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 mentioned
previously, The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a cell
AHS sample estimate of 1970 housing units from the ceil

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio \estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics of the 1870 housing inventory from the 1970 Census of
Population and Housing, The statistics based on 1970 census
sample data employed a ratic estimation procedure which was
applied separately for each of the three census samples. A
detaited description of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Housing
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-
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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 Characteristics for States, Cities, and Counties, Part 1.
Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: |nability to obtain information
about all cases, definitional difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from.a survey is very difficult,
considering 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
Population and Housing and the 1975 AHS-SMSA sampte.

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
accuracy of the data collected for enumerated housing units.
These errars were measured by reinterviews, record checks, and
other surveys,

The detailed results of these studies, as well as the method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing Char-
acteristics as Measured by Reinterviews,

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Burgau memorandum, - ‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975."

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional new construction. Due to
time constraints, only those building permits issued more than b
months before the survey ended were eligible to be sampled to
represent conventional new construction in permit-issuing areas
for this SMSA. However, these permits issued during the last B
months of the survey do not necessarily represent missed
housing units. Due to the relatively short time span involved, it
is possible that construction of these 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
C!eficiencies, new construction in special places that do not

require building permits, such as military bases, are also not
adequately represented.

The Coverage Improvement Program also had certain
deficiencies. 1t 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
conversions. 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. 1t had been assumed that all units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 19756 AHS sample missed as much as 2
percent of all housing units in these ED’s because they were not
listed during the canvassing. |t should be noted that since these
ED’s were recanvassed for the 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errots associated with processing, the
rounding 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.q.,
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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other, The sampling
error of a survey estimate provides a measure of the variation
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 n
the data. Therefore, the accuracy of the estimates depends on
both the sampling and nonsampling errors measured by 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 interval
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 possible
samples.,
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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
constructed interval,

The figures presented in the following tables are approxi-
mations to the standard errors of various estimates shown in this
report for this SMSA. In order to derive standard errors that
would be applicabte to a wide variety of items and also could be
prepared at a moderate cost, a number of approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine the standard errors
for estimates not specifically shown in this table. The standard
arrors 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
16,940 for the total SMSA, 7,440 for the central city of the
SMSA, and 15,1560 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table Il presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table Il,

Included in tables | and il are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard

errgrs are considered as overestimates of the true standard errors

and should be used primarily for construction of confidence inter-
vals for characteristics when an estimate of zero is obtained.

For ratios, 100 {x/y), where x is not a subclass of v, table 1|
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
o, = 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 1978 there were 305,500
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 4,600. The following
interpolation 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

300000 ............... 4,600
306600 ............... X
400000 ............... 4,640

L

The entry for “x” Is determined as follows by vertically
interpolating between 4,600 and 4,640

305,500—300,000 = 5,500
400,000 300,000 = 100,000

5,600

4,600 + 700,000

{4,640—4,600) = 4,600

Consequently, the 68-percent confidence interval, as shown by
these data, is from 300,900 to 310,100 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 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 :298,140 to 312,860
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 290,800 to 320,220
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 305,500
owner-occupied housing units, 148,100, or 48.5 percent, had
three bedrooms. Interpolation in table || of this appendix (i.e.,
interpolation on both the base and percent) shows that the
standard error of the 48.5 percent is approximately 1.0
percentage points. The following interpolation procedure was
used,
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The information presented in the following table was
extracted from table Il. The entry for “’p” is the one sought.

Estimated percentage

TABLE 1. Standard Errors for Estimated Number of Housing Units in the
1978 Housing Inventory and for Estimated Number of 1875-1978 Lost
Units for the Cincinnati, Ohio-Ky.-Ind., SMSA, for the Central City,
and for the Balance {(Not in Central City) of the SMSA ‘

Base of percentage
25 or 75 48.5 50 {68 chances out of 100}
300000........... 0.8 a 1.0 Standard error*
305500........... p - . \
400,000........... 0.8 b 0.9 Size of estimate In central Notin
SMSA \ .
city central city
1. The entry for cell “a’" is determined by horizontal inter-
polation ;etween 0.9 and 1.0 v o AR, 120 10 130
) o 100, . ............ 120 110 130
48.5-25.0 = 53.5 200, . ...... .. ..., 150 150 160
50.0—25.0 = 25.0 500, ............. 240 240 250
) ) - 700, .. ... ... .. 290 280 300
235 1,000 ............ 350 330 350
09+ — {1.0-09)=1. '
25.0 { ) 0 2500 ............ 550 520 560
5000 ............ 770 740 790
2. The entry for cell b’ is determined by horizontal inter- 10000 ........... 1,090 1,030 1,110
polation between 0.8 and 0.9. 25000 ........... 1,700 1,590 1,720
50000 ........... 2,360 2,130 2.370
48.5—-25.0 = 23.5 78000 ........... 2,840 2,450 2,810
50.0-25.0=25.0 100000........... 3,220 2,640 3,140
235 160000, .......... 3,780 2.720 3,580
0.8+ ﬁ (0.9-08)=09 200000........... 4,170 2,400 3,800
) 250000........... 4,440 - 3,840
3. The entry for “p” was then determined by vertical inter- 300000........... 4,600 B 3,700
lation between 1.0 and 0.9 400000........... 4,640 - 2,750
polation petween 1. 5 500,000. . . ........ 4,320 - -
305,500—300,000 = 5,500 800000. . - - --- - 3,540 _ _

400,000—300,000 = 100,000

5,500

1.0+ 100,000

{0.9-1.0}=1.0

Consequently, the 68-percent confidence interval, as shown by
these data, is from 47,6 to 49.5 percent; the 90-percent
confidence interval is from 46.9 to 50.1 percent; and the
95-percent confidence interval is frorn 46.5 to 50.5 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
difference between separate and uncorrelated characteristics in
the same SMSA. However, if there is a high positive correlation
between the two characteristics, the formuta 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

'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, 1.1 for the central city, and 1.1 for the balance (not in central
city) estimates.

Hlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 76,300 owner-occupied housing units with
two 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 71,800. Table 1 shows the standard error of
76,300 is approximately 2,860, and the standard error of
148,100 is approximately 3,760. Therefore, the standard error
of the estimated difference of 71,800 is about:

4,720 =+/ (2,860)* + (3,760)*

Consequently, the 68-percent confidence interval for the 71,800
difference is from 67,080 to 76,520 housing units. Therefore, a
conciusion that the average estimate, derived from all possible
samples, of this difference lies within a range computed in this
way wowld be correct for roughly 68 percent of all possible
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samples. Similarly, the 90-percent confidence interval is from
64,248 to 79,352 housing units, and the 95-percent confidence
interval is from 62,360 to 81,240. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from all

TABLE I11. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 197%-
1978 Lost Units for the Cincinnati, Ohio-Ky.-Ind., SMSA, for the
Central City, and for the Balance (Not in Central City) of the SMSA

{68 chances out of 100}

Estimated percentage’
Base of percentage Qor | t1or | Sor { 100r | 250r 50
100 | 99 95 80 75
200.......... 355 (365 | 385|385 385 396
oo, ......... 200 [200 | 200|200} 21.7| 250
7000 ..., 16,2 (152 | 162 [ 152 ( 183 212
1000........ 1.1 1141 111 1111 | 163 17.7
2500 ........ 48 | 48 491 6.7 8.7 11.2
5000 ...:....124 |24 36| 47 69 79
10000 ....... 1.2 1.2 24 ] 34| 48 5.6
25000 .......]105 | 07 161 2.1 3.1 3.5
50000 ....... 02 _| 05 11| 16| 22 25
75000 ......, 02 |04 08| 12| 1.8 20
100,000. . .. ... 013 04 08 11| 15 1.6
160,000....... 6.08 | 0.3 06| 08§ 1.3 14
200,000....... 0.06 1 0.2 05| 08| 1.1 1.3
250,000. ...... 005 0.2 051 07| 10 1.1
300,000....... 0041 0.2 04| 06| 09 1.0
400,000, ... ... 003 0.2 04| 05| 08 09
500,000. ... .., 003 02 03] 05{ 07 R
600,000, . ..... 002|014} 03| 04| 06 0.7

! Standard errors are presented to the nearest one-tenth of one percent-
age 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 pertain-
ing to new censtruction, the standard errors shown in the table shouid
be multiplied by a factor of 1.1.

possible samples lies within the interval. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data:

1. From table Il 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
determined in step 1. .

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estah-
lished in step 2. '

For about 68 out of 100 possitle 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 ali
possible samples would lie between these two values.

Hlustration of the computation of the 95percent confidence
interval of a3 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 305,500 housing units,

1. interpolation in table || shows that the standard error of 50
percent of a base of 305,500 is approximately 1.0 percentage
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 vields
percentage timits of 48.0 and 52.0.

3. From table A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 125,100 owner-
occupied housing units or 41.0 percent, had cne or two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons}
and that an additional 57,000 owner-occupied housing units,
or 18.7 percent, had three persons (i.e., 2.5 to 3.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about;

2.5+ (3.5-2.5) (&':’;ﬁ) - 29

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

2.5+ (3.6-25) (w) = 3.1

18.7

Thus, the 95-percent confidence interval ranges from 2.9 to
3.1 persons.
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deficiency 2 . ..........

SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA’s are based on data cotlected from the 1978 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. In each of the 156 SMSA's, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

Each group of SMSA’s is being interviewed for the AHS on a
rotating basis with this group {AA-1 SMSA's) being the second
to be revisited. All of these SMSA’s were enumerated for the
first time in 1975.

For each group of SMSA’s, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group (1978-1978}) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Chio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn,

In this SMSA, 4,827 housing units were eligible for
interview. Of these sample units, 268 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 informed respondent could be found after repeated

visits. In addition to units eligible for interview, 381 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 1978 survey—The
sample housing units designated to be interviewed in the 1978

_survey consisted of the following categories which are described

in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey.

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 1975
survey, (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.)

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. {This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA's which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices (the permit-issuing universe} and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe). In addition, the sample for those
SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe}. The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.: San
Diego, Calif.; and 5an Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA’s, the overall sampling rate differed by 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
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupijed housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black} and the vacant
records were stratified into four categories pertaining 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 B0 strata according to its tenure,
family size, and household income category as illustrated by the
following table:

Tenure

Renter—
Family size

Owner—
Family size

Household
income

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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
fram the list of new construction building permits was an
independent operation within this SMSA. Prior te sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate.

For those SMSA's which are 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
sampling operation for the universe was the selection {using the
overall sampling rate} of a sample of census enumeration
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 selection of

.an ED was proportionate to the following measure of size:

Group quarters population In
Number of housing units in + 1970 census ED
1970 census ED 3

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
sample housing units.

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1870-1975 new construction sample, which were described
previousiy. In the nonpermit universe, sample segments were
dependently recanvassed, using tisting sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1875 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies included the following units:

1. 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.

Units missed in the 1970 census.

Units converted to residential use that were nonresidential at

the time of the 1970 census.

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.

B

@

Coverage improvement for deficiency 1—A sample of new
constructlon units, whose permits were issued before January
1970 but completed after April 1970 was selected for each of
the AA1 SMSA's except Newport News-Hampton, Va. Two
dtfferent procedures were used. For the first procedure, the
sampllng was carried out in two stages for one- and two-unit
structures and in three stages for three-or-more-unit structures.
Sample units setected 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA's: Colorado Springs, QColo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn,

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated

3,070 new construction units to the coverage of the housing
inventory of this SMSA.

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 SMSA, a sample of tracts was
selected and canvassed. All parks were listed and then matched
back toc 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
reqular AHS sample units represented. This procedure added an
estimated 878 units to the coverage of the housing inventory
of this 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
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. Mobite 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
no 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, Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 9,321 units to the coverage of the housing inventory of
this SMSA. . .

The sacond 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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the multiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units




APPENDIX B—Continued

App-43

were then assigned for interview. This procedure added an
estimated 210 units to the coverage of the housing inventory
of this SMSA.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing
inventory 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
census can be obtained in the 1970 Census of Housing report,
Volume [, Housing Characteristics for States, Cities, and
Counties, Part 1. '

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
19751978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Waeighted count of noninterviewsd

Waighted count of interviewed
+ housing units

housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement uriverse, one noninter-
view celi for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells).

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 cefl mentioned

previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a cell
AHS sample estimate of 1970 housing units from the cell

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

from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been controlied by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Repo'rt,
Series H-170, Housing Characteristics for Selected Metropolitan®
Areas, Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1976 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units. '

1875 estimation procedure—-This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975,

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics of the 1970 housing inventory from the 1970 Census of
Poputation 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, Housing
Characteristics for States, Cities, and Counties, Part 1.
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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 errars
associated with the sample estimates from the 1970 census can
be found in the 1970 Census of Housing report, Volume I,
Housing Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 AHS-SMSA, sample.

1970 census—A number of studies were conducted to measure
two types of general errors assoctated 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
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing Charac-
teristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. Howéver, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, “Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975."

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional new construction, Due to
time constraints, only those building permits issued more than b
menths before the survey ended were eligible to be sampled to
represent conventional new construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented.

The Coverage Improvement Program also had certain
deficiencies. 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
conversions. 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 heen assumed that all units located inside these
ED's would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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
both the sampling and nonsampling errors measured by 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 interval
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
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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 1.8 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
particutar sample, one can say with specified confidence that
the average result of all possible samples is included in the
constructed interval,

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1976,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 |ost units. Linear
interpolation should be used to determine 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
13,610 for the total SMSA, 7,720 for the central city of the
SMSA, and 11,130 for the balance of the SMSA.

The reliabitity 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more,

Table I presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table |1,

Included in tables | and 1 are estimates of standard errors for

Fstimates of zero and zero percent. These estimates of standard
errors are considered as overestimates of the true standard errors

and should be used primarily for construction of confidence
intervals for characteristics when an estimate of zero is
obtained.

For ratios, 100 (x/y), where x is not a subclass of v, table 1
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
g, =the standard error of the numerator
Oy = the standard error of the denominator

Mustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 198,800
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 3,480. The following
interpolation 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 b

¥

3,130:

150,000 ...............
198,800 ............... X5
200000 .............. . 3,490

The entry for "x" is determined as follows by vertically
interpolating between 3,130 and 3,490:

198,800-150,000 = 48,800
200,000-—-150,000 = 50,000
48,800

3,130+ m (3,490-3,130) = 3,480

Consequently, the 68-percent confidence interval, as shown by
these data, is from 195,320 to 202,280 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 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 193,232 to 204,368
housing units with 90 percent confidence: and that the average
estimate lies within the interval from 191,840 to 205,760
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 198,800
owner-occupied housing units, 39,800, or 20.0 percent, had two
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bedrooms. Interpolation in table | of this appendix f{i.e.,
interpolation on both the base and percent) shows that the
standard error of the 20.0 percent is approximately 0.8
percentage points. The following interpolation procedure was
used.

The information presented in the following table was
extracted from table 1. The entry for “p"” is the one sought.

Estimated percentage

Base of percentage
10 0r 90 20.0 250r75
180,000........... 0.7 a 1.0
198,800........... p
200000........... 0.6 b 09

1. The entry for cell “a” is determined by honzonta! inter-
. polation between 0.7 and 1.0.

20.0-12.0=10.0
25.0-10.0=15.0
100
0.7 + 5.0 (1.0-0.7) =

2. The entry for cell b is determined by horizonta) inter-
polation between 0.6 and 0.9

20.0-10.0=10.0

4 25.0-10.0 = 15.0
1

5 10.0
0.6 + =5 (0.9-0.6) -

3. The entry for “p” was then determined by vertical inter-
polation between 0.9 and 0.8.

198,800—150,000 = 48,800
200,000—150,000 = 50,000
48,800

0.9 +—— 50.000 (0.8-09) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 19.2 to 20.8 percent; the 90-percent
confidence interval is from 18.7 to 21.3 percent; and the
95-percent confidence interval is from 18.4 to 21.6 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 between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

Hlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 110,700 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 70,900. Tabte | shows the standard error of
110,700 is approximately 2,750, and the standard error of
39,800 is approximately 1,710. Therefore, the standard error of
the estimated difference of 70,900 is about:

3,240 = +/ (2,750} + (1,710)?

TABLE 1. Standard Errors for Estimated Number of Housing Units in the
1978 Housing Inventary and for Estimated Number of 1975-1978 Lont
Units for the Columbus, Ohio, SMSA, for the Central City, and for the
Balance (Not in Central City) of the SMSA

{68 chances out of 100}

Standard errar’
Size of estimate SMSA In c?ntral Not in._
city central city
0 80 80 80
00, . ... ... 920 a0 90
200, . ..,.......... 130 130 130
500. ............. 200 200 200
700, ... ... . .., 240 230 240
1000 ............ 280 280 290
28500 ............ 440 440 460
5000 ............ 630 620 650
10000 ........... 890 870 910
25000 ........... 1,390 1,350 1,430
BOOOO ........... 1,930 1,840 1,990
75000 ........... 2,330 2,160 2,400
100000........... 2,650 2,380 2730
150,000, . ......... 3,130 2,610 3,240
200000........... 3,490 2,630 -
250000........... 3,750 2,420 -
300,000........... 3,930 - -
400,000, .......... 4,110 - -

! 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, 1.3 for the central city, and 1.1 for the balance {not in central
city) estimates.
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TABLE 1I. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing lnventory and for Estimated Percentages of 1975
1978 Lost Units for the Columbus, Ohio, SMSA, for the Central City,
and for the Balance (Not in Central City) of the SMSA

{68 chances out of 100}

Estimated percentage®
Bass of percentage Oor | tor | 50r [ 100r | 250r 50
100 99 g5 90 75
100, ......... 456 (45.6 456 | 45.6 | 45.6 45.8
200.......... 296 {296 296 ) 296 | 296 32.4
800, ......... 144 (14.4 144 | 144 | 17.7 205
700, ......... 10.7 |10.7 10.7 | 10.7 | 15.0 17.3
1000 ........ 1.7 7.7 7.7 87 ] 126 145
2500 ........ 3.2 3.2 4.0 5.5 79 9.2
5000 ........ 1.7 1.7 28 3.9 5.6 6.5
10000 ......, 08 09 20 2.7 4.0 4.6
25000 ....... 0.3 0.6 1.3 1.7 2.5 2.9
50000 ....... 0.2 0.4 09 1.2 1.8 20
75000 ......, 0111 0.3 0.7 1.0 1.4 1.7
100,000....... 0.08| 0.3 0.6 0.9 1.3 1.4
150,000....... 0.06| 0.2 0.5 0.7 1.0 1.2
200000, ...... 0.04} 0.2 04 0.6 0.9 1.0
250,000....... 0.03| 0.2 04 g5 0.8 0.9
300,000, ...... 0.03] 0.2 04 0.5 0.7 0.8
400,000, ...... 0.02 ]| 0.14 0.3 0.4 0.6 0.7

! Standard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error Is less than fifteen-hundredths
of ane percentage point; in thass cases, the standard error is shown to the
nearest one-hundredth of ane percentage point. For estimatas pertaining
to new construction, the standard errors shown in the table should be
multiplied by a factor of 1.2 for the total SMSA, 1.3 for the cantral city,
and 1.1 for the balance (not in central city),

Consequently, the 68-percent confidence interval for the 70,800
difference is from 67,660 to 74,140 housing units, Therefore, a
conclusion that the average estimate, derived from all possitle
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
65,716 to 76,084 housing units, and the 95-percent confidence
interval is from 64,420 to 77,380. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to 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 lies within the interval. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data:

1. From table I, 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
determined in step 1.

3. Using the distribution of the characteristics, read off the
confidence interval corresponding. to the two points estab-
lished in step 2.

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 value_s.

Hlustration of the computation of the 95-percent confidence
interval 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 198,800 housing units.

1. Interpolation in table Il shows that the standard error of 50
percent on a base of 198,800 is approximately 1.0 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
percentage limits of 48.0 and 52.0.

3. From table A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 91,300 owner-
occupied housing units or 45.9 percent, had one or two
persons {for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
and that an additional 38,300 owner-occupied housing units,
or 19.3 percent, had three persons {i.e., 2.5 to 3.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

48.0—45.9

2.5 + (3.5—2.5) ( o3

)=2.6

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

2.5 + (3.5-2.5) (&0"_‘.‘_5.-2)= 2.8

19.3

Thus, the 95-percent confidence interval ranges from 2.6 to
2.8 persons.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 16
SMSA's are based on data collected from the 1978 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. In each of the 16 SMSA's, the
data were collected for the 12-month pericd from April 1978
through March 1979 with one-twelfth of the sample units being

" visited each month,

Each group of SMSA's is being interviewed for the AHSon a
rotating basis with this group (AA-1 SMSA's} being the second
to be revisited. All of these SMSA"s were enumerated for the
first time in 1976.

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA's are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA's in the AA-1 group {1978-1979) are
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Qakland,
Calif,

The remaining SMSA's in the AA-1 group are Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Hiver;ide-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn. ‘

In this SMSA, 4,971 housing units were eligible for
interview. Of these sample units, 244 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
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units, no informed respondent could be found after repeated
visits. In addition to units eligible for interview, 403 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey,

2. All sample housing units that were type A noninterviews
{i.e., units eligible to be igterviewed) 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 1975
survey. {For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. Afl sample housing units that were selected as part of the
1978 Coverage Improvement Program, (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices (the permit-issuing universe} and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe}). In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit wuniverse}, The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.l; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oaktand, Calif. The remaining
10 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
batance of the SMSA for each of the sample frames. The overall
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by 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
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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. Befare the sample was selected from the occupied and
vacant housing unit records, the occupied housing unit records
were stratified by race of head {non-Black/Black) and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
income

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 housing
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-<uarter of the desired sample size. However, at the time of
the survey, the units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
1870 (i.e., the new construction universe). The sample selection
from the list of new construction building permits was an
independent operation within this SMSA, Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually adjacent}) housing units were formed. “These
clusters were then sampled for inclusion at the overall sampling
rate. '

For those SMSA’s which are not 100-percent permit-issuring,
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 monpermit universe). The first step in the
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in .+ 1870 census ED
1870 census ED 3

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
sample housing units,

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included:
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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.

. Units missed in the 1970 census.

4, 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

Coverage improvement for deficiency 1—-A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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), while sampie units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va,, SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was empioyed in the following
SMSA’s: Colorade Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units, These procedures added an estimated
4,868 new construction units to the coverage of the housing
inventory of this SMSA.

Coverage improvement for deficiency 2—\n permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 1,945 units to the coverage of the housing inventory
of this 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
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
no 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, Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 8,065 units to the coverage of the housing inventory of
this SMSA.

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 units in multiunit structures of less

than 10 units was selected from the permit-issuing universe.

Second, for the multiunit structures selected above, all units

were listed and matched to the 1970 census. Any missed units
were then assigned for interview. This procedure added an

estimated 1,165 units to the coverage of the housing inventory

of this SMSA.
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1970 Census of Population and Housing—The estimates per-

taining to the 1970 housing inventory (i.e., the housing

. inventory 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 Decennijal Census of Population and Housing, A
detailed description of the sample design employed for the 1870
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory} and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 lie.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA’s. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Waighted count of interviewed
housing units

Waighted count of noninterviewed
housing units

Woeighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe (if units were not
included in any of the previous cells).

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 mentioned
previously. The ratio estimation factor for each cell was equal to
the following:

{ 1970 census count of housing units from permit-issuing universe in a cell
AHS sampls estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this wouid have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing. universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the 'three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975 1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 19751978 lost unit. This weight
was Used to tabulate the estimates of the characteristics of the
1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975,

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
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.
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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 1870 Census of Housing report, Volume I,
Housing Characteristics for States, Cities, and Counties, Part 1.

Nonsampling errors—In genera!, nonsampling errors can be
attributed to many sources: Ingbility to obtain information
about all cases, definitional difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and other errors of coliection,
response, processing, coverage, and estimation for missing data.
Nonsampling errors are’ not unique to sample surveys since they
can, and do, occur in complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,

‘considering 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
Population and Housing and the 1975 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
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housmg
Characteristics as Measured by Reinterviews,

AHS-SMSA-—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted, However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, "‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975."”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sampte had deficiencies
in the representation of conventional 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 construction in permit-issuing areas
for this SMSA, However, these permits issued during the fast 6
months of the survey do not necessarily represent missed
housing units. Due to the relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not

require building permits, such as military bases, are also not
adequately represented,

The Coverage Improvement Program also had certain
deficiencies. [t appears that the listing procedure used to correct
deficiencies 3-8 (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 units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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.qg.,
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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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
both the sampling and nonsampling errors measured by 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' interval
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 possible
samples.
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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
constructed interval.

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975, -

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1875-1978 lost units. Linear
interpolation should be used to determine 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
17,110 for the total SMSA, 10,800 for the central city of the
SMSA, and 13,200 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table Il presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 [ost units. Two-way inter’pBiation should be
used to determine standard errors for estimated percentages not
specifically shown in table Il.

Included in tables | and |l are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard
errors are considered as overestimates of the true standard
erraors and should be used primarily for construction of con-
fidence intervals for characteristics when an estimate of zero
is obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table 11
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 ratid be approxi-

- mately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
Oy = the standard error of the numerator
o, = 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 1978 there were 303,800
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 5,040. 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.

Size of estimate Standard error

300,000 ........ e 5,030
303800 ............... X
400000 ............... 5,390

The entry for “x" is determined as follows by vertically
interpolating between 5,030 and 5,390:

303,800—300,000 = 3,800
400,000—300,000 = 100,000

3,800

5.030 + 150,000

(5,390-5,030) = 5,040

Consequently, the 68-percent confidence interval, as shown by
these data, is from 208,760 to 308,840 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1878 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 206,736 to 311,864
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 293,720 to 313,880
housing units with 95 percent confidence,

Table A-1 of part A also shows that of the 303,800
owner-occupied housing units, 157,800, or 51.9 percent, had
three bedrooms, Interpolation in table 11 of this appendix (i.e.,
interpolation on both the base and percent) shows that the
standard error of the 51.9 percent is approximately 1.0

percentage points. The following interpolation procedure was -

used.
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The information presented in the following table was
extracted from table 11, The entry for “p” is the one sought.

Estimated percentage
Base of percentage _
50 51.9 250r 75
300,000, .......... 1.0 a 0.9
303800........... P
400,000........... 0.9 b 0.7

1. The entry for cell “a’” is determined by horizontal inter-
polation between 1.0 and 0.9,

51.9-50.0=1.9
75.0-50.0 = 25.0

1.9
1.0+ 3%5.0 {0.8-1.0)=1.0

2. The entry for cell “b" is determined by horizontal inter-
polation between 0.9 and 0.7.

51.9-50.0=19
75,0-50.0 = 25.0

19 -
0.9+ 275 (0.7-09) =08

3. The entry for “p’" was then cletermined by vertical inter- ~

polation between 1.0 and 0.9.

303,800-300,000 = 3,800
400,000—300,000 = 100,000
3,800

1.0+ 100,—000 (09-1.0)=1.0

Consequently, the 68-percent confidence interval, as shown by
these data, is from 50.9 to 529 percent; the 90-percent
confidence interval is from 50.3 to 53.5 percent; and the
95-percent confidence interval is from 49.9 to 53.9 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
difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA

samples a positive correlation should be expected when making -

comparisons between the 1975 and 1978 characteristics.

TABLE 1. Standard Errors for Estimated Number of Housing Units in the
1978 Housing lnventory and for Estimatad Number of 1975-1978 Lost
Units for the Kansas City, Mo.-Kans.,, SMSA, for the Central City,
and for the Balance (Not in Central City) of the SMSA

(68 chances out of 100)

Standard error!
Size of estimate In central Notin
SMSA ) .
city central city
0O............... 120 120 110
100, . ............ 120 120 110
200, ............. 150 150 150
500, ......... R 240 240 240
700 ... ... ... 290 280 | 280
1,000............ 350 340 340
2500 ............ 550 540 530
5000 ............ 770 760 750
10000 ........... 1,090 1,070 1,060
25000 ........... 1,710 1,670 1,650
50000 ........... 2,390 2,310 - 2,280
75000 ........... 2,890 2,780 2,720
100,000, .......... 3,290 3,150 3,050
180,000, . ......... 3910 3,700 3,520
200,000, .......... 4,390 4,080 3,810
250000........... 4,760 - 3,940
300000........... 5,030 - 3,940
400000........... 5,390 — 3,520
500000........... 5,510 - -

!For estimates pertaining to new construction, the standard errors
shown in the table should bs multiplied by a factor of 1.3 for the total
SMSA, 1.1 for the central city, and 1.2 for the balance {not in central
city) estimates.

Hlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 78,300 owner-occupied housing units with two
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 79,500. Table | shows the standard error of
78,300 is approximately 2,940, and the standard error of
157,800 is approximately 3,980. Therefore, the standard error
of the estimated difference of 79,500 is about:

4,950 =+/ (2,940)% + (3,980)?

Consequently, the 68-percent confidence interval for the 79,500
difference is from 74,550 to 84,450 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 all possible
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samples. Similarly, the S0-percent confidence interval is from
71,580 to 87,420 housing units, and the 95-percent confidence
interval is from 69,600 to 89,400. Thus, we can conclude with
85 percent confidence that the number of 1978 owner-occupied

" housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from all

TABLE It. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing loventory and for Estimated Percentages of 1975-
1978 Lost Units for the Kansas City, Mo.-Kans,, SMSA, for the Central
City, and for the Balance (Not in Centrsl City) of the SMSA

{68 chances out of 100)

Estimated percentaga’
Base of percentage Oor | tor | 5e¢r | 100r| 250r 50
100 99 95 80 75
100.......... 545 1545 546 | 545 | 545 54.7
200, ......... 375 |375 375 | 3751 375 38.7
500.......... 193 {193 | 193] 193 | 212 | 245
700. . ........ 146 146 146 | 146 179 207
1000........ 10.7 1107 10.7 ] 10.7 | 15.0 17.3
2500 ........ 46 | 4.6 48| 661 95 109
BO0D........ 23 | 23 34| 46| 6.7 7.7
10000 ....... 1.2 1.2 244t 33| 47 55
25000 ....... 05 ; 0.7 1.5 21 3.0 3.5
0000 ....... 0.2 05 1.1 1.6 21 2.4
75,000 ....... 02 | 04 09 1.2 1.7 2.0
100,000, ...... 0.12| 0.3 08 1.0 15 1.7
150,000, ...... 008} 03 06| 08 1.2 1.4
200,000, ...... 0.06| 0.2 0.5 0.7 1.1 1.2
250,000....... 005]| 0.2 05| 0.7 0e 1.1
300,000....... 004 02 0.4 0.6 09 1.0
400,000. . ... .. 003 0.2 04| 05§ 0.7 09
500,000....... 0.02| 015} 03| 05] 0.7 08

' Standard errors are presented to the nearest one-tenth of one percent-
age 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
multiptied by a factor of 1.3 for the total SMSA, 1.1 for the central city,
and 1.2 for the balance {(not in central city).

possible samples lies within the interval. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data: .

1. From tabte 1l 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
determined in step 1,

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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
poséible samples would lie between these two values.

Hiustration of the computation of the 95-percent confidence
interval 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 303,800 housing units.

1. Interpolation in table 11 shows that the standard error of 50
percent on a base of 303,800 is approximately 1.0 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 vyields
percentage limits of 48.0 and 52.0.

3. From table A-1 of part A, it can be seen that 44,600
owner-occupied housing units, or 14.7 percent, had one
person (for purposes of calculating the median, the category
of one person is considered to be from 0.5 to 1.5 persons);
that an additional 101,700 owner-occupied housing units, or
33,5 percent, had two persons li.e., 1.5 to 2.5 persons); and
that 56,100, or 18.5 percent, had three persons (i.e., 2.5 to
3.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

48.0—48.2\ _

25+ (3.5—2.5)( T5E )— 25

'Similarly, the upper limit of the 95-percent confidence.
interval is found to be about:

2.5+ (3.6-2.5) (

52.0-48.2\ _
18.5 )‘2‘7

Thus, the 95-percent confidence interval ranges from 2.5 to
2.7 persons.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15

SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

Each group of SMSA’s is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA’s) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1975,

For each group of SMSA’s, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA's in the AA-1 group {1978-1979} are:
Atlanta, Ga.; Philadeiphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio:

Kansas City, Mo.-Kans.; New Orleans, La.; Newport News--

Mampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-COntario, Calif,;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn.

In this SMSA, 4,895 housing units were eligible for
interview. Of these sample ‘units, 208 interviews were not
obtained because, for occupied sampie 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 informed respondent could be found after repeated

visits. In addition to units eligible for interview, 447 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted .of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey. ' : .

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 1975
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.)

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1875
survey, {This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4. Al sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in

. nonpermit-issuing areas since the 1975 survey.) -

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.}

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
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Population and Housing in areas under the jurisdiction of
permit-issuing offices {the permit-issuing universe).and units

constructed in permit-issuing areas since the 1970 census (the.

new construction universe}, In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe}. The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by 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 overali 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
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Poputation and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records

were stratified by race of head {non-Black/Black) and the vacant
records were stratified into four categories pertaining to the
value or rent associated with the vacant houéing units. The
accugied housing unit records were further stratified so that
each unit was assigned to 1 of 50 strata accbrding to its tenure,
family size, and household income category as illustrated by the
foltowing table:

‘e Tenure

Renter— )
Family size

Housechold  °
income

Owner—
Family size .

12345+ 12345+

Under $3,000. . ...
$3,000 to $5,999 . .
- $6,000 to $9,989 ..
$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 housing: |
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by |
the date the permits were issued, and clusters of an expected
four {usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overal! sampling
rate. )

For those SMSA’s which are 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 (f.e., the nonpermit universe). The first step in the
sampling operation for the universe was the selection (using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to thé following measure of size:

\ _
Group\qgarterl population in

Number of housing units in + 1970 census ED
1970 census ED N3

2 N
.
.
s
Al

The sample ED's were then divided into segments, i.e., small 1
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
sample housing units.

The next step was the selection of one of these segments
within each saniple ED. All units in existence at the time of
interview in thesle selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
fssuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the' 1975 survey.
Sampling procedures were identica! to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, -using listing sheets from’ 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey. Lo .

Sample selection for the 1978 Coverage Improvei'nent
Program—The Coverage improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies inctuded the followmg units: ' '

1. New construction from buuldrng 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. Units missed in the 1970 census.

4, Units converted to residential use that were nonre5|dentla| 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.

Coverage improvement for deficiency 1—A sample of new

construction units, whose permits were issued before January
1970, but completed after April 1870, was selected for each of
the AA-1 SMSA's except Newport News-Hampton, Va.. 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-gr-more-unit structures.
Sample units selected from orie- and two-unit structures were
sampled at one-fourth the rate of units originally selected for
the AHS-SMSA sample (regular AHS units), while sample units
selected from three-or-mare-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-

" ment procedures were not instituted for this SMSA. For the
third stage, structures of size three or more were divided into
dusters of an expected size of two units and a sample of clusters
was selected. This procedure was employed in the following
SMSA’s: Colorado Springs, Colo.;
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 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 Census. These units were then sampled at one-third the rate.

of regular AHS units. These procedures added an_estimated

Rochester, N.Y.; and.

993 new construction units to the coverage of the housing
inventory of this SMSA, !

Coverage improvement for deficiency 2—In permitiissuing areas,
a sample of mobile homes -placed in parks that were missed- by
the census or established -after the census was selected in two
stages. First, for each 1978-1979 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 sizerof 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. This-procedure added an
estimated 325 units to the coverage of the housing inventory
of this SMSA. e )

P - L v

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
types of missed structures {structures that had no- chance of
selection for the.AHS): -

b}

1. Structures missed in the 1970 census.

2. Structures that were completely nonresidential in the 1970
census but now contain units converted to’ re5|dent|al use.

3. Moblle _homes that had been placed outsude parks since the
1970 census and have a utility hookup, or were on the site
during the present survey but not occupled on April 1, 1970,
or had no utility hookup but were occupsed by persons with
no usual residence elsewhere,

4, Houses that had been moved onto thelr present site smce the
'1970 census. : _ 3

lnltlally, a subsample of AHS sample units was selected from
the permit-issuing universe at a rate of 1in 24. Then, succeeding
structures in a defined path of travel to the - right of’ the
structure 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 structures that did not have a chance of selection.in
the AHS were identified and units within these structures were
|ntervrewed In cases where the mtervrewer workload would
have been too great, a representative subsample of units within
these structures was selected. This procedure added an esti-
mated 8,898 units to the coverage’ of the' houslng inventory of
this SMSA. s

I e
The second procedure was designed to represent mlssed units

from structures represented in the AHS These mlssed 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 unlts in multlumt structures of less
than 10 units was selected from the permrt-rssurng universe.
Second, for the muitiunit structures selected above, all umts
were listed and matched to the 1970 census Any missed units
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weré then ‘assigned for interview. This procedure added an
estimated 1,406 units to the coverage of the housing inventory
of this SMSA. : '

1970 Census of Population and Housing—The estimates per-

taining to the 1970 -housing inventory {i.e,, the housing:

inventory that existed at the time of the 1970 census) are based
on either 20-, 15-, or S-percent sample data collected in Apri!
1970 for the Decennial Census of Population and Housin‘g, A
detailed description-of the sample design employed for the 1970
census can be obtained in the 1970 Census of Housing report,
Volume 1, Housing Characteristics for States, Cities, and
Counties, Part 1,

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview {i.e., the 1978 housing
inventary) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory-The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Weighted count of interviewed
housing units +

Weighted count of noninterviewed
housing units

Woaighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the ¢overage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage irﬁprovement universe, {if units were not
included in any of the previous cells).

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 mentioned

" Ratio estimation procedure of the 1970 Census of Population ,

1
previously. The ratio estimation factor for each cell was equal to:
the following:

I3

1
|
!
1970 census count of housing units from permit-issuing universe in a cell |
AHS sample estimate of 1970 housing units from the cell :

!

|

For each SMSA, the numerators of the ratios were obtained |
from the 1970 Census of Population and Housing 20-percent
file of 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 units
within the corresponding ratio estimation categories using thef
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 unit within the.
corresponding ratio estimation category.

The effect of this ratio estimation procedure ‘was to
somewhat reduce the variance due to the variation in sample"
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the’
sample by the inverse of the probability of selection. Ordinarily, -
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample sefection within each SMSA, units already selected for I
other Census Bureau surveys were deleted from the permit- .
issuing universe, Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 {ost units—The 1975-1978 lost unit estimates '
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates' of the 1975 housing inven- .
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight: associated with each 1975-1978 lost unit. This weight '
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units,

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce- -
dure can be found in the AHS Series H-170 reports for 1975.

and Housing—This report presents data on the housing charac-
teristics of the 1970 housing inventory from the 1970 Census of P
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 |, Housing
Characteristics for States, Cities, and Counties, Part 1. '
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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 1,
Housing Characteristics for States, Cities, and Counties, Part 1.

Nonsampling errors—In geﬁeral, nonsampling errors can be
attributed to mény sources: Inability to obtain information
about all cases, definitional difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 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
accuracy 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 method-
ology emiployed, are presented in the 1970 Census of Popu-
lation 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 - Housing
Characteristics as Measured by Reinterviews,

.
AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memoréndu}n, “Reinterview
Results for Annual Housing Survey ~SMSA Sample: 19756.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is possible that canstruction of these 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 construction in special+places that do not
require building permits, such as military bases, are also not
adequately represented. .

The Coverage tmprovement Program also had certain
deficiencies. |t appears that the listing procedure used to.correct.
deficiencies 3-6 {see the coverage imprové’r‘ﬁent section of this
appendix) was not very effective in finding nonresidential
conversions. 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 units located inside these
ED's would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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 smatl 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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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. M

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 samplihg and nonsampling
errors, but it does not measure, as such, any systematic biases’in
the data. Therefore, the accuracy of the estimates depends on
both the sampling and nonsampling erfors measured by 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 1o construct interval
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
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estimated standard error were calculated from each sample,
then:

1. Approximately 68 percent of the intervals from one standard
error befow 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
constructed interval. .

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine the standard errors
for estimates not specificalty 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
17,520 for the total SMSA, 9,730 for the central city of the
SMSA, and 14,480 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 percentages
are refatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more,

Table 1l presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table ]I.

Included in tables | and Il are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard
errors are considered as overestimates of the true standard errors
and should be used primarily for construction of corifidence

TABLE 1. Standard Errors for Estimated Number of Housing Units in the
1978 Housing Inventary and fur Estimated Number of 1975:1978 Lost
Units for the New Orleans, La., SMSA, for the Central City, and for the
Balance (Not in Central City) of the SMSA

{68 chances out of 100) .

Standard error!
Size of estimate In central Not in
SMSA ) )
city central city
1 100, 90 110
100.............. 100 100 110 -
200.............. 140 140 150
500............ . 230 220 240
700, ... ... ... 270 260 280
1000 ... .. SR 320 310 330
2500 .,.......... 510 480 530
5000 ............ 720 680 750
10000 ....... . 1,020 960 1,050
25000 ........... 1,600 1,480 1,670
50000 ........... 2,230 2,000 2,370
75000 ........ L. 2,710 2,340 2910
100,000, .......... 3,090 2,560 3,370
150,000, .......... 3,700 2,770 4,150
200,000, ......... : 4,180 2,720 4,820
250000........... 4,560 2,370 5,410
300,000........... 4,860 - -
400,000. .. ........ 5,310 - -
500,000, .......... 5,570 - -

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

intervals for characteristics when an estimate of zero is
obtained. , '

For ratios, 100 (x/y), where x is not a subclass of y, table |1
underestimates the standard error of the ratio when there is
little or no correlation between x and vy. 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
t0: ’

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

fllustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 211,300
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
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estimate of this size is approximately 4,270. 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.

Size of estimate Standard error

200,000 . ... onanen . 4,180
211,300 . ... _ x
250,000 ... .....enonnes 4,560

The entry for **x” is determined as foliows by verticaliy
interpolating between 4,180 and 4,560:

211,300-200,000 = 11,300
250, 000—200,000 = 50,000
11,300

4180 + —— ({4,560-4,180) =

50,000 4.270

Tabla }. Standard Errors for Estimated Percentages of Housing tnits in
the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for New Orleans, La.,, SMSA, for the Central City,
and for the Balance (Not in Central City) of the SMSA

(68 chances out of 100)

Estimated percentage'
Base of percentage Qor | Tor| 5 or 10or | 250r | 0
100 | 99 95 { 90 | 75
200. .. .. ..., 357 [357 | 357 3657|367 372
500......... .|182 |182 | 182 | 18.2| 204 [ 236
700.. . ....... 137 137 1372|1371 17.2] 199
1000 ........ 100 |00 | 100 | 100 | 144 | 16.7
2500 ........ 42 | 42 | .48 63| 91 105
5,000 ........ 22 | 22 | 32| a5) 65| 74
10000 ....... 11 {11} 23| 32| 46| .53
25,000 ....... 04 | 07 15| 20| 28 3.3
50000 ....... 02 |05 | 10| 14] 20 24
76,000 ....... 015} 04| 08| 12| 1.7 1.9
100,000. . ..... 011} 03 07| 10| 14 1.7
150,000. . ..... 007 0.3 06! 08 1.2 14
200,000. . . . ... 006|002 [" 05| 07| 10] 12
250,000. . ..... 00402 | 05] 06| 09 1.1
300,000....... 004| 02 o4{ 06| 08 1.0
400,000. . .. ... 0.03| 0.2 04| 05] 07 0.8
500,000, ...... 002] 0151 03} 04| 06 0.7

Consequently, the 68-percent confidence interval, as shown by
these data, is from 207,030 to 215,570 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 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 ail possible
samples, lles within the interval from 204 468 to 218,132
housing units ‘with 90 percent confidence; and that the average
estlmate lies within the interval from 202 760 to 219,840
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 211,300
owner-occupied housing units, 50,700, or 24.0 percent, had two
bedrooms. [nterpolation in table |l of this appendix (ie.,
interpolation on both the base and percent) shows that the
standard error of the 24.0 percent is approximately 1.0
percentage points. The following interpolation procedure was
used.

The information presented in the following table was
extracted from table 11, The entry for “’p*’ is the one sought.

Estimated percentage
- Base of percentage

'Standard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error is less than fifteen-hundredths
of one percentage point; in those cases, the standard errar is shown t0 the
nearest one-hundredth of ane percentage point. For estimates pertaining
to new construction, the standard errors shown in the table should be
multiplied by a factor of 1.1,

100r 90 24.0 250175
200000." ......... 0.7 .. a 1.0
211,300 . ... ...... p
250,000........... 0.6 : b 0.9

1. The entry for cell “a" is determined by horizontal inter-
polation between 0.7 and 1.0.

24.0-10.0=14.0
25.0-10.0=15.0
14.0

07+~_-‘-§-(—)(10 07)“10

2. The entry for cell 'b” is determined i:y‘ horizontal inter-
polation between 0.6 and 0.9.
24.0-100=14.0
25.0-10.0 = 15.0
14.0

06+m(09 06)

3. The entry for “p” was then determined by vertical inter-

polation between 1.0 and 0.9. o
211,300-200,000 = 11,300
250,000—200,000 = 50,000

11,300

10+50000(09 10)-10

Coﬁsequently, the'68-percent confidence interval, as shown by
these data, is from 23.0 to 25.0 percent; the 90-percent
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confidence interval 'i_s from 224 to 25.6 percent; and the.‘

95-percent confidence intervai is from 22010 26.0 per_cent.'

Drfferences—The standard errors shown are not directly appli-
cable to differences between two sample esumates 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 charaéteristim in two different SMSA’s or the
difference between separate and uncorrelated characteristics in
the same SMSA. However, if there is a high positive corretation
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 1975 and 1978 AHS-SMSA

samples a positive correlation should be expected when making -

comparisons between the 1975 and 1978 characteristics.

Hllustration . of the computation of the standard error of .

difference—Table A-1 of part A of this report shows that in
1978 there were 109,200 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 568,500, Table | shows the standard error of
109,200 is approximately 3,200, and the standard error of
50,700 is approximately 2,240; Therefore, the standard error of
the estimated difference of 58,500 is about:

3910=+/ (3,200)% + {2,240)?

Consequently, the 68-percent confidence interval for the 58,500
difference is from 54,590 to 62,410 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 all possible
samples. Similarly, the 90-percent confidence interval is from
52,244 10 64,756 housing units, and the 95-percent confidence
interval is from 50,680 to 66,320. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occu pied
housing units with three bedroorms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to 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 lies within the interval. The following proce-

in o . by

dure may be used to estimate confidence limits of a medlan

based on sample data:

1. From table 11 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

determined in step 1.

3 Using the distribution of the characteristics, read off the ;

confidence mterval correspondmg to the two points estab—
lished in step 2.

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

!
'
i
.

minus twice the standard error determined in step 1. For about

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

Hlustration of the computation of the 95-percent confidence
interval of a median—Table A-1 of part A of this report shows
the median number of persons far owner-occupied housing units
is 2.9. The base of the distribution from whlch this median was
determined is 211,300 housing units.

1. Interpolation in table 11 shows that the standard error of 50
percent on a basé of 211,300 is approximately 1.2 per-
centage points.

2. To obtain a 95-percent confidence interval on the estimated
median, initiatly add to and subtract from 50 percent twice
the standard error determined in step 1. This vyields
percentage limits of 47.6 and 52,4, -

3. From table A:1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 87,800 owner-
occupied housing units or 41.6 percent, had one or two
persons (for purposes of caI‘cuIating the median, the category
‘of two persons is considered to be from 1.5 to 2.5 persons)
and that an additionat 42,400 owner-occupied housing units,
or 20.1 percent, had three persons {i.e., 2.5 to 3.5 persons).

By linear interpolation, the lower limit of the 95.-percent
_confidence interval is found to be about:

47.6—41.6) 28

2.5 +(3.5-2.5) ( 57

Slmllarly, the upper limit of the 95- percent confldenoe
interval is found to be about:

5.5+ (3.5-2.5) (52'4”‘” ‘6) =30

20.1

Thus, the 95-percent confidence interval ranges from 2.8 to
3.0 persons.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA's, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

Each group of SMSA’s is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA's) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1975,

For each group of SMSA’s, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA's are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The targest SMSA’s in the AA-1 group (1978-1979) are:

" Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-QOakland,
Calif. .

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn. ..

In this SMSA, 4,187 housing. units were eligible for
interview, Of these sam_ple'gnits, 138 interviews were not
obtained because, for occupied s_ar_npfe, 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 informed respondent could be found after repeated
visits. In addition to units eligible for interview, 290 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 1978 survey—The

sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey. .

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 1975,
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in_
permit-issuing areas, since the 1975 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.) ’

QRS B SR

' Selection of the 1975 AHS-SMSA sample—The sampletfor the

SMSA's which are 100-percent permit-issuing was:selected from
two sample frames—units enumerated "in the™1970 ‘Census of
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Population and Housing in areas under the jurisdiction of
permit-issuing offices (the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census {the
new construction universe). In addition, the sample for those
- SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe). The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-

" Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakiand, Calif. The remaining
10 SMSA’s contain a sample from the nanpermit 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by central city and
the balance of the SMSA, since the sample was divided equatly
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
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black} and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
incoma

12345+ 12345+

Under $3,000. . . ..
$3,000 to $65,999 . .
$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 housing
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 wouid 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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
units, thereby insuring the necessary designated sampie size,

The second frame from which this SMSA sample was selected
was a tist 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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by :
the date the permits were issued, and clusters of an expected
four ({usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate. .

For those SMSA's which are 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
sampling operation for the universe was the selection (using the
overall sampling rate} of a sample of census enumeration
districts within these areas. Prior to this sample selection, the
ED’s were stratified by census tract within the central city and
within the batance of the SMSA. The probability of selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in + 1970 census ED
1970 census ED 3

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
sample housing units.

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units '
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit unijverse, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sdn'_lple selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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. Units missed in the 1970 census.

4. 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.

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January

1970, but completed after April 1970, was selected for each of -

the AA-1 SMSA’s except Newport News-Hampton, Va. Two
different procedures were used. For the first pracedure, 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

» The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA’: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee- Holyoke Mass.-Conn.

In the remaining 11 SMSA'’ 5, Units whose ‘permits were issued
-before.January 1970, but which .were completed:after April
1970, were.identified from the Survey.of Construction {SOC), a
tsurvey of:building permits:conductedimonthly by the Bureau of
the ' Census. 3ty 11 LiZu2a Lol Rt faealTe. v T FEdA.

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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 estabtished 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. This procedure added an
estimated 133 units to the coverage of the housing inventory
of this 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
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 wuh
no 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. Then, succeéding
structures in a defined path of travel to the right of the
structure 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 structures that did not have a chance of sefection 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 structures was selected. This procedure added an esti-
mated 1,516 units to the coverage of the housing inventory of
this SMSA.

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. SR
2. Units converted to residential ‘use since the 1970 ‘census in
structures that contained some residential units in 1970,

First, a subsample of AHS units in multlunlt structures of less
than 10 units was selected from the permlt-lssumg unlverse

_Second for. the multlumt structures selected above aII units

were listed and rnatched to the 1970 census. Any mlssed umts

. were then assigned for interview. This procedure added an

estimated, 81, unlts 1o the coverage of the housr nventory
“of this SMSA Ea "_“; e Cae VT 1;::;;;-‘_1\._.“._.. ..:.r\_ -
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1970 Census of Population and Housing—The estimates per-
taining to' the 1970 housing inventory li.e., the housing
inventory 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
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characterlstlm for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview li.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
1975-1978 lost units}. Each . type of estimate employed
separate, although simitfar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a f1-stage ratio
estimation procedure in'ai SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal’ to the following
ratio:

Welghted count of Interwewed
housing units

Weighted count of noninterviewed
housing units

Woeighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, ong noninter-

view cell for mobile homes from both the nonpermit universe,

and the coverage improvement universe, and one noninterview
cell for other sampie units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells).

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 nomntervuew cetl mentioned
prewousry The ratio estlmatlon factor for each ceII was equal to
the followmg ’ s

0o pot egT p T b .

1970 consiss cBu'rit‘oI housing units from permit-issuing universe in'a celt
AHS sample estimate of 1970 housing units from'the celt ~.. 1~

For each SMSA, the numerators of the ratios Inrere obtained :
from the 1970 Census of Population and Housing 20-percent !
file of 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 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 unit within the.

corresponding ratio estimation category.
The effect of this ratio estimation procedure was to

somewhat reduce the variance due to the variation in sample -
size of strata used in the sample selection of the permit-issuing '

universe, thereby reducing the sampling error below what would

have been obtained by simply weighting the results of the.

sample by the inverse of the probability of selection. Ordinarity,
this would have been controlied by sampling within the strata
during the sample selection process. However, prior to the AHS

sample selection within each SMSA, units already selected for

other Census Bureau surveys were deleted from the permit-

- . I3 - - - . : i
issuing universe, Thus, some variation in sample size was

introduced during the AHS sample selection process, "

1975-1978 lost units—The 1975-1978 lost unit estimates

employed the three-stage ratio estimation procedure used to .
produce the AHS-SMSA estimates of the 1975 housing inven- -
tory, as was described in the 1975 Current Housing Report, '

Series H-170, Housing Characteristics for Selected Metropolitan

Areas. Since the 1975-1978 lost units existed, by definition, in -
the 1975 housing inventory, there was a 1875 housing inventory

weight associated with each 19751978 lost unit. This weight

was used to tabulate the estimates of the characterlstlcs of the .

1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the '
1975 Annual Housing Survey SMSA sample. The AHS-SMSA -
estimation procedure employed a three-stage ratio estimation -

process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975.

Ratio estimation procedure of the 1970 Census of Population ;
and Housing—This report presents data on the housing charac- '
teristics 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 |, Housing '

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

RELIABILITY OF THE ESTIMATES

- There are two types of possible errors assocuated wnh

The -following is a‘ description of. the

1
‘estimates :based . on 'data-from sample surveys-sampling ;and :
‘nonsampling “errors.-

sampling and nonsampling errors associated with: the "AHS- .
i
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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 Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 AHS-SMSA sample.

1870 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
accuracy 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 method-

ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing Charac-
teristics as Measured by Reinterviews.
AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample, The results of which are
presented in the Census Bureau memorandum, ‘“‘Reinterview
Results for Annual Housing Survey —SMSA Sample: 1975.”

[y

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is ‘possible that construction of these 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 construction in special places that do not

require building permits, such as military bases, are also not
adequately represented. '

The Coverage Improvement Program also had certain
deficiencies. 1t 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. 1t had been assumed that atl units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1878 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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 resuit 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

both the sampling and nonsampling errors measured by the
standard error, biases, and any additional nonsampling errors
not measured by the standard errar. The sample estimate and its
estimated standard error enable one to construct interval
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 standérd
error below the estimate to one standard error above the
estimate would include the average result of all possible
samples: - S
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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
constructed interval. .

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
4,930 for the total SMSA, 4,680 for the central city of the
SMSA, and 11,780 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more. :

Table Il presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpelation should be
used to determine standard errors for estimated percentages not
specifically shown in table ., . . -

Included in tables | and Il are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard
errors are considered as overestimates of the true standard errors
and should be used primarily for construction of confidence inter-
vals for characteristics when an estimate of zero is obtained. -

For ratios, 100 {x/y), where x is not a subclass of vy, table |1

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
: t0;

TABLE 1. Standard Errors for Estimated Number of Housing Units in the‘l
1978 Housing. Inventory and for Estimated Number of 1975-1978 Lost
Units for the Newport News-Hampton, Va., SMSA, for the Centrat City, .
and for the Balance {Not in Central City) of the SMSA

(68 chances out of 100}

Standard error’
Size of estimate SMSA In n?ntral Not inl

city central city .
o... .. ... ... 30 30 ’ 20
100, ............. 50| - 50 S]]
200, ............. 80 80 70
500.............. 120 120 110
700, . ... ... ... ... 140 140 130
1000 ............ 170 170 160.
2500 . ........... 270 270 250
5000 ............ 380 370 350
10000 ........... 530 §20 - 510
25000 ........... . 820 790 840
50000 ........... 1,110 1,040 -
75000 ........... 1,310 1,170 -
100000, .......... 1,440 1,210 | -
150000, .......... " 1,590 - -

"For estirmates pertaining to new construction, the standard errors
shown in the tabte should be multiplied by a factor of 1.2 for the total
SMSA and for the central city, and 1.0 for the balance {not in central
city} estimates. .

1

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

Hiustration of the use of the standard error tables—Table A-1 of .

,part A of this report shows that in 1978 there were 58,000

owner-cccupied housing units in this SMSA. Interpolation in.
tatile { of this appendix shows that the standard error of an
estimate of this size is approximately 1,170. The following
interpolation 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

1,110

50,000 .. ......: e .
58,000 . .. Ll x
75000 . ..ol L o : © 1,310
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The entry for “x” is determined as follows by vertically
interpolating between 1,110 and 1,310:

58,000--50,000 = 8,000
'76,000-50,000 = 25,000
8,000

1,110+2—530—0 (1,310-1,110) = 1,170

Consequently, the 68-percent confidence interval, as shown by
these data, is from 56,830 to 59,170 housing units. Therefore, a
conclusion that the average estimate, derived from all possible
samples, of 1978 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 56,128 to £9,872 housing units with 80
percent confidence; and that the average estimate lies within the
interval from 56,660 to 60,340 housing units with 95 percent
confidence.
Table A-1 of part A also shows that of the 58,000

owner-occupied housing units, 10,100, or 17.4 percent, had two

bedrooms. Interpolation in table Il of this appendix (i.e.,
interpolation on both the base and percent} shows that the

TABLE 1. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for the Newport News-Hampton, Va., SMSA, for the
Central City, and for the Balance (Not in Central City) of the SMSA

{68 chances out of 100)

Estimated percentage’
Base of percentage 0 or lor | Bor | 10or| 250r 50
100 99 95 90 75
100, ......... 223 |223 223| 223 232 26.8
200.......... 126 (126 1126 126 164 19.0
B0O. ......... 5.4 5.4 5.4 7.2| 104 120
700, ......... 3.9 3.9 4.4 6.1 8.8 10.1
1000........ 28 | 28 3.7 5.1 7.3 85
2500 ........] 1.1 1.1 23] 3.2 4.6 5.4
BO0OO ........ 06 | 08 1.7 23 3.3 38
10000 ....... 03 | 05 1.2 16 23 2.7
260000 ....... 0.11] 03 0.7 1.0 15 1.7
50,000 ....... 0.06( 0.2 05| 0.7 1.0 1.2
75,000 ....... 0.04; 0.2 04! 086 08 1.0
100,000. ... ... 003; 0.2 04| 05 07 0.8
150,000, . ..... 002} 014, 03 04 06 0.7

15tandard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error is less than fiftaen-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 and for the central city,
and 1.0 for the balance [not in central city).

standard error of the 17.4 percent is approximately 0.8
percentage points. The following interpolation procedure. was
used.

The information presented in the following table was
extracted from table 1. The entry for 'p’’ is the one sought.

Estimated percentage
Base of percentage
: 10 or 90 17.4 250r75
50,000..... e 0.7 a 1.0
B8O000............ ' p
75000............ 0.6 b 0.8

1. The entry for celi “'a"" is determined by horizontal inter-
polation between 0.7 and 1.0,

17.4-10.0=7.4
25.0-10.0=15.0
7.4
0.7 +1_5-:6 (1.0-0.7) - 0.8

2. The entry for cell b’ is determined by horizontal inter-
polation between 0.6 and 0.8. '

17.4-10.0=7.4
25.0-10.0 = 15.0

: 7.4 '
0.6 + 2+ (0.8-0.6)= 0.7

3. The entry for “p” was then determined by vertical inter-
- polation between 0.8 and 0.7. :

58,000-50,000 = 8,000
75,000-50,000 = 25,000

8,000
0.8 + 5500

(0.7-0.8)=0.8"

Consequently, the 68-percent confidence interval, as shown by
these data, is from 16.6 to 18.2 percent; the 90-percent
confidence interval is from 16.1 to 18.7 percent; and the
95.-percent confidence interval is from 15.8 to 19.0 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 equa! 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 between separate and uncorrelated characteristics in '
the same SMSA. However, 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
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error, Due to the overlap of the 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

Illustrafio}r of _nheL computation of the standard error of &
difference—Table A-1 of part A of this report shows that in
1978 there were 33,400 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 23,300. Table | shows the standard error of
33,400 is approximately 920, and the standard error of 10,100
is approximately 530. Therefore, the standard error of the
estimated difference of 23,300 is about:

1,060 = +/ (920)% + (530)2

Consequently, the 68-percent confidence interval for the 23,300
difference is from 22,240 to 24,360 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 all possible
samples. Similarly, the 90-percent confidence interval is from
21,604 to 24,996 housing units, and the 95-percent confidence
interval is from 21,180 to 25,420. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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 sijze of the base and on the distribution
upon which the median is based. An approximate method for
measuring the reliability of the estimated median is to 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 lies within the interval. The following pro-
cedure may be used to estimate confidence limits of a median
based on sample data:

1. From table Il 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

' -determined’in step 1.

o,
.
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3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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 det.s'rminedI
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.

Hlustration of the computation of the 95-percent confidence
interval 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 58,000 housing units.

1. Interpolation in table 11 shows that the standard error of 50
percent on a base of 58,000 is approximately 1.1 percentage
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 vyields
percentage limits of 47.8 and 52.2,

3. From table A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 24,500 owner-
occupied housing units or 42.2 percent, had one or two
persons {for purposes of calculating the median, the category:
of two persons is considered to be from 1.5 to 2.5 persons)
and that an additional 13,200 owner-occupied housing units,
or 22.8 percent, had three persons (i.e., 2.5 to 3.5 persons}.

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

47.8—42.2)_
2.5+ (3.5-2.5) (W— =2.7
Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

=29

25+ 0526 (2L422)

22.8

Thus, the 95-percent confidence interval ranges from 2.7 to
2.9 persons.
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data coliected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA’s) being the second
to be revisited. All of these SMSA’s were enumerated for the
first time in 1975,

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed .proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA's in the AA-1 group (1978-1979} are
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA's in the AA-1 group are Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn.

In this SMSA, 4,816 housing units were eligible for
interview. Of these sample units, 298 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 informed respondent could be found after repeated
visits. In addition to units eligible for interview, 166 units
were visited but were not eligible for interview because they
were condemned, wunfit, demolished, converted to group
quarters use, ete. o

Designation of sample housing units for the 1978 sur'vey—‘_l'he
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections. '

1. All sampie housing units that were interviewed in the 1975
survey. . :

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 1975
survey, (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.) :

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.}

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

B. All sample housing units that were selected as xiar't of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

S

Selection of the 1975 AHS-SMSA sample—The sample for the_
SMSA’s which are 100-percent permit-issuing was selected from .
two sample frames—units enumerated in the 1970 Census of'
Population and Housing in areas under the jurlsdlctlon of
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permit-issuing offices (the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe), In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe}, The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
- Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA’s, the overall sampling rate differed by 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
proportionately between the central city and the balance of the

' SMSA according to the distributioh 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black}, and the vacant
records were stratified into four categories pertaining 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

Owner—
Family size

Household
income

Renter—
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 housing -
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 recerds, 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 ﬁurvey, the units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by -
the date the permits were issued, and clusters of an expected
four (Usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate.

For those SMSA's which are 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 !
sampling operation for the universe was the selection (using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in + 1970 census ED
- 1970 census ED : 3

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 ,
sample housing units. '

The'inext step was the selection of one of these segments
within each sample ED. All units in existence at the time of |
interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the.
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sampie of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously, In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey,

Sample selection ‘for the 1978 Coverage [mprovement

Program—The Coverage Improvement Program was undertaken

to correct certain deficiencies in the AHS-SMSA sample from

the permit-issuing and new construction universes, The coverage

deficiencies 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. Units missed in the 1970 census.

4. 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 oensus or
vacant at the time of the 1970 census,

‘Coverage improvement for daficfency T—A sample of new
construction units, whose permits were issued before January
1970 but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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-5MSA sample (regular AHS units), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units,

The first stage was a sample of permit offices and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. For the
third stage, structures of size three or more were divided into
clusters of an expected size of two units, and asample of clusters
was selected. This procedure was employed in the foildwin
5MSA's: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn,

in the remaining 11 SMSA"s, units whose permits were issued
before January 1970, but which were completed after Agril
1970, were identified from the Survey of Construction (SOC}, a
survey of building permits conducted monthly by the Bureau of
the Census. These units were ther sampled at one-third the rate
of regular AHS units. These procedures added an estimated
1,749 new construction units to the coverage of the housing
inventory of this SMSA.

. Coverage improvement for deficiency 2—In permit-issuing areas,

a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 SMSA, a sample of tracts was
sefected 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. This procedure added an
estimated 395 units to the coverage of the housing inventory
of this 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
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
no 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, Then, succeeding
structures in a defined path of travel to the right of the

-structure 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 structures 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 structures was selected. This procedure added an esti-
mated 16,595 units to the coverage of the housing inventory of
this SMSA,

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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the multiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units
were then assigned for interview. This procedure added an
estimated 3,420 units to the coverage of the housing inventory
of this SMSA.
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1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory {i.e., the "housing
inventory 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

census can be obtained in the 1970 Census of Housing report, :

Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since. 1975 ({i.e.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in alt SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the

inverse of the probability of selection} for each interviewed -

sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Weighted count of noninterviewed
housing unite

Weighted count of interviewed
housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for B0 npnintérview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification of the universe as previously described). In
addition, within each sector separate noninterview factors were
computed for one noninterview cell for conventional 'nev'v
construction sample housing units from both the permlt |ssumg
universe and the coverage improvement universe, one nomnter—
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe (if units were. not
included in any of the previous cells). :

The following ratio estimation procedure was emp!oved for
all sample housing units from the permit-issuing universe. This
factor was computed separately for all sample housing urii‘cs
within each permit-issuing universe nonmtervnew cell mentooned
previously, The ratio estimation factor for each oell w%s equal to

the following: .

1970 census count of housing units from permit-issuing universe'ina coll *
AHS sample estimate of 1970 housing units from thecell . : * "

For each- SMSA, the numerators of the ratios were obtained
from -the.1970 Census of Population and Housing 20-percent
fite 'of "dnits' enumerated in areas under: the jurisdiction of
permit-issting offices. The denominators of the ratios were
obtained from weighted estimates of all the AHS sample units

.within the.corresponding ratio estimation categories using the

existingfweight (i.e., the basic weight times the noninterview ,
factor).5Theicomputed ratio estimation factor was then applied
to'the:texisting weight for each sample unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
sl_ze of_ strata ‘used in the sample selection of the permit-issuing
unl\.g‘erse thereby reducmg the sampling error below what would
have been ‘obtained by simply weighting the results of the

_sample by the inverse of the probability of selection. Ordlnarnv,

this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
mumg unwerse Thus, some variation in sample size was

introduced durmg the AHS sample selection process.
19751978 lost units—The 1975-1978 lost unit estimates
employ%d tlee three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series ‘H-170; Housing Characteristics for Selected Metropolitan
Areas!Since the 1975-1978 fost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weidhtrassociated with each 1975-1978 lost unit. This weight
was usedito tabulate the estimates of the characteristics of the
1975197 8'lost units. v :
PER 11} 10 RS CRE AR ' ’
197% estimation” proeedure—Thls report presents data on the
housing-characteristics of the 1976 housing inventory from the
1975 Annual Housing -Survey SMSA sample. The AHS-SMSA
estimation. procedure employed .a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure cambe found-in the AHS Series H-170 reports for 1975,

anabeg 3t e - ,
Ratio. estimation procedure of .the 1970 Census of Popu|ation
and>Housing—This report presents data on the housing charac-
teristicsof:the 1970 housing inventory from the 1970 Census of
Populationiiand- Housing, The statistics based on 1970 census
sample-data employed a-ratio estimation procedure which was
appliedicseparately . for. each of the three census samples. A
detailedvdescription of this ratio estimation procedure can be
found in the 1970 Census of Housing report, Volume |, Housing
Characteristics for States,.Cities, and Counties, Part 1.

A e het e !
RELI’KBILITY OF THE ESTIMATES
YO LS BT LT
niiThere bare'-two:: types*of possible errors associated wuth
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.
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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 197¢ census can
be found in the 1970 Census of Housing report, Volume I,
Housing Characteristics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general,
.attributed to many sources: inability to obtain information
about all cases, definitional difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and other errors of collection,
response, processing, coverage, and estimation for missing data.
Nonsampling errors are not unigue to sample surveys since they
can, and do, occur in complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 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
errongously reported, The *“content” errors measured the
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 I-Iousmg Charac-
teristics as Measured by Reinterviews.

AHSSMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, ‘‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975."

Coverage errors—In errors of coverage and estimation for’

missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction in permit-issuing areas
for this SMSA. However, these permits issued during the last 6
months of the survey do not necessarily represent missed
housing units. Due to the relatively short time span involved, it
is possible that construction of these units was not completed at
the time the survey was conducted, in which case, they wouid
not have been eligible for interview. In addition to these
deficiencies, new construction in special places that do not

nonsampling errors can be

require building permits, such as military hases, are also not

" adequately represented.

The Coverage Improvement Program also had certain
deficiencies. 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 units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of '
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the

- rounding 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 particufar
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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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
both the sampling and nonsampling errors measured by 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 interval
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. Approximatefy 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. . - .o
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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
constructed interval.

The figures presented in the following tables are approxi-

mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
15,360 for the total SMSA, 8,460 for the central city of the
SMSA, and 12,760 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more,

Tabte 11 presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1875-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table .

Included in tables | and 1} are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard

errors are considered as overestimates of the true standard errors -

and should be used primarily for construction of confidence
intervals for characteristics when an estimate of zero is
obtained. '
For ratios; 100 (x/y), where x is not a subclass of vy, table |l
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 approx:mataon of the standard error may be obtained

by letting the standard error of the ratio be approxlmately |
equal to: i

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

Hllustration of the use of the standard error tables—Table A-1 of !
part A of this report shows that in 1978 there were 281,200 .
owner-occupied housing units in this SMSA. Interpolation in

table | of this appendix shows that the standard error of an :
estimate of this size is approximately 4,1680. 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,

Size of estimate Standard error

250000 ........cnnuu.. 4100
201,200 ... ... X
300,000 .........000nun 4,170 .

The entry for “x” is determined as follows by vertlcally
interpolating between 4,100 and 4,170:

291,200-250,000 = 41,200
300,000—250,000 = 50,000

41,200
50,000

4,100 + {4,170—4,100) = 4,160 |

Consequently, the 68-percent confidence interval, as shown by -
these data, is from 287,040 to 295,360 housing units. There- -
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units lies
within a range computed in this way would be correct fori
roughly 68 percent of all possible samples. Similarly, we could
conclude that the average estlmate derived from all possible,
samples -lies within ‘the |nte{vat from 284,544 to 297,856
housing units with 90 percent confidence and that the average
estimate lies within the interval from 282,880 to 299,520
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 281,200,
owner-occupied housing units, 67,200, or 23.1 percent, had two'
bedrooms. Interpolation in table |l of this appendix l[i.e.,
interpolation on both the base and percent) shows that the
standard error of the 23.1 percent is approximately 0.8
percentage points. The following interpolation procedure was;
used.
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The information presented in the following table was
extracted from table |I. The entry for *’p" is the one sought.

TABLE |. Standard Errors for Estimated Number of Housing Units in the
1978 Housing Inventory and for Estimated Number of 1975-1978 Lost
Units for the Paterson-Clifton-Passaic, N.J., SMSA, for the Central City,

Estimated percentage and for the Balance (Not in Central City) of the SMSA
Bass of percentage
: "100r 90 231 250r 75 {68 chances out of 100}
250,000........... 0.6 a 0.9 Standard error’
21200........... P . . :
300000........... 0.6 b 0.8 Size of estimate SMSA in c?ntral Not |n‘
. city central city
1. The entry for cell “a" is determined by horizontal inter- 0. 110 100 110
polation between 0.6 and 0.9. 100, ............. 110 100 110
200 . ............ 160 140 150
23.1-10.0= 131 500.............. 240 230 240
26.0-10.0= 15.0 700, ..., 280 270 280
_ 13.1 ' 1,000 ...... AU 340 320 340
0.6+ 15.0 {0.9-0.6) = 0.9 2800 ............ 530 500 530
: 8000 ............ 750 7110} 750
2. The entry for cell “b’ is determined by horizontal inter- 10000 ........... 1,060 980 - 1,060
polation between 0.6 and 0.8. 25000 ........... 1,650 1,480 1,650
. 50,000 ........... 2,280 1,900 2,260
23.1-10.0 = 13.1 79000 ........... 2,730 2,060 2,680
25.0—10.0 = 15.0 100000, .......... 3,080 2,030 3,000
150000........... 3,680 1,260 3,410
0.6+331 3 06)=08 200,000. ... ....... 3,910 T 3,610
15.0 250,000........... 4,100 - 3,630
. . ) 300000........... 4,170 - 3,480
3. The entry for “p” was then determined by vertical inter- 400000........... 3,970 - 2,500
polation between 0.9 and 0.8, 500000........... 3,240 — —

291,200--250,000 = 41,200
300,000—250,000 = 50,000
41,200

0.9 +m (0.8-09)=0.8

Consequently, the 68-percent confidence interval, as shown by
these data, is from 22,3 to 23.9 percent; the 90-percent
confidence interval is from 21.8 to 24.4 percent; and the
9b-percent confidence interval is from 21.5 to 24.7 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
difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples, a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

1For estimates pertaining to new construction, the standard errors
shown in the table should be multiplied by a factor of 1.1,

Hlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 139,300 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 72,100. Table | shows the standard error of

139,300 is approximately 3,470, and the standard error of
67,200 is approximately 2,690, Therefore, the standard error of
the estimated difference of 72,100 is about:

4,330=+/ (3,470)" + (2,500)"

Consequently, the 68-percent confidence interval for the 72,100
difference is from 67,770 to 76,430 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 all possible
samples. Similarly, the 90-percent confidence interval is from
65,172 to 79,028 housing units, and the 95-percent confidence
interval is from 63,440 to 80,760. Thus, we can conclude with
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95 percent confidence that the number.of 1978 owner-occupied

housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to 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 lies within the interval. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data:

TABLE 11. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for the Paterson-Clifton-Passaic, N.J., SMSA, for the
Central City, and for the Balance (Not in Central City) of the SMSA

{68 chances out of 100}

Estimated percentage’

Base of percentage Qor| tor | S5or | 100r| 250r

100 ]. 99 g5 90 75 50
200.......... 364 | 364 | 364} 364| 364 | 378
500, ......... 186 | 186 | 186 186 20.7| 23.9
700.......... 141 | 141] 1411141 175 202
1000 ........ 103 | 103 | 103 | 103 | 147 ] 169
2500 ........ 4.4 44| 47| 64| 93| 107
5000 ........ 2.2 22| 33| 45| 66 7.6
10000 ....... 1.1 1.1} 23| 32| a8 5.4
25000 ....... 05 07! 15| 20| 29 3.4
50000 ....... 0.2 05] 10| 14| 2.1 2.4
75000 ....... 015! 04| 09| 12| 17 2.0
100,000.......| 011 03| 07| 10| 15 1.7
150,000. . ... .. 008| 03| 06| 08| 1.2 1.4
200,000. . ..... 0os| 02| 06| 0.7 1.0 1.2
250,000....... 0o0s5| 02| 05| 06 09 1.1
300,000....... 004! 02| 04! 06 08 1.0
400,000. ;. .... 003} 02| 04| 05| 07 0.8
500,000. . ... .. 002| 02| 03| 05| 07 0.8

' Standard errors are presented to the nearest one-tenth of one percent-
age 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 tha table should be
multiplied by a factor of 1.1.

1. From table |l, 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
determined in step 1,

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2. ‘ :

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.

HHlustration of the computation of the 95-percent confidence
interval 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 291,200 housing units,

1. Interpolation in table Il shows that the standard error of 50
percent on a base of 291,200 is approximately 1.0 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 vields
percentage limits of 48.0 and 52,0.

3. From table A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 108,100 owner-
occupied housing units, or 37.1 percent, had one or two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons}:
and that an additional 58,900 owner-occupied housing units, '
or 20.2 percent, had three persons (i.e., 2.5 to 3.5 persons).

By finear interpolation, the lower limit of the 95-percent
confidence interval is found to be abaut:

48.0-37.1

25 + (3.5—-2.5) (T

)= 3.0

Similarly, the upper limit of the 95-percent confider!i:e'
interval is found to be about:

= 3.2

52:0—37.1)
20.2

25+ (3.5--2.5) (

Thus, the 95-percent confidence interval ranges from 3.0 to
3.2 persons.
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Source and Reliability of the Estimates
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'SAMPLE DESIGN

"Annual Housing Survey—The estimates for each of the 15
SMSA’s are based on data collected from the 1978 Annual
Housing Survey {AHS) which was conducted by the Bureau of
the Census acting as col[ection agent for the Department of
Housing and Urban Development, In each of the 16 SMSA's, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
*visited each month.

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSAs) being the second
to be revisited. All of these SMSA‘s were enumerated for the
first time in 1975,

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Phitadelphia, Pa.-N.J.; and San Francisco-Qakland,
Calif.

The remaining SMSA’s in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; - Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn.

In this SMSA, 14,294 housing units were eligible for
interview, Of these sample units, 807 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 informed respondent could be found after repeated
visits. In addition to units eligible for interview, 1,226 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey.

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 survay
but which could become eligible in the future} in the 1975
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. Ail sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. {This sample represented the housing units built in
permit-issuing areas, since the 1975 survey )

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage 'Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.) :

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices (the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census {the
new constructiont universe). In addition, the sample for those
SMSA's which are not 100-percent. permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit universe). The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.. San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakiand, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by central city and the
balance of the SMSA, since the sample was divided equally
between the central ¢ity and the balance of the SMSA, The
remaining SMSA’s had an overalt 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 proportionately
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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head {non-Black/Black} and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

QOwner—
Family size

Household
income

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 housihg
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
units, thereby insuring the necessary designated sample size.

The secand 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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate,

For those SMSA’s which are 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
sampling operation for the ‘universe was the selection {using the
overall sampling rate} of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in .
Number of housing units in + 1970 census ED
1970 census ED 3

4

The sample ED’s were then divided into segments, i.e., smalll
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
sample housing units.

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

1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected 1o represent housing
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units built in ‘permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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. Units missed in the 1970 census.

4. 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. -

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va, 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the fallowing
SMSA's: Colorado Springs, Colo.; Rochester, N.Y.. and
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated
13,905 new construction units to the coverage of the housing
inventory of this SMSA.

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by

the census .or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 4,025 units to the coverage of the housing inventory
of this 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
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
no 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 arate of 1in 24, Then, succeeding
structures in a defined path of travel to the right of the
structure containing the sample unit were listed untit eight
structures (excluding the sample unit structure) were found that
had been eligible to be selected for the AHS. Finally, the
intervening structures 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 structures was selected. This procedure added an esti-
mated 39,443 units to the coverage of the housing inventory of
this SMSA.

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 units in multiunit structures of less

than 10 units was selected from the permit-issuing universe.
Second, for the multiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units
were then assigned for interview. This procedure added an
estimated 6,553 units to the coverage of the housing inventory
of this SMSA.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory ({i.e., the housing
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inventory that existed at the time of the 1970 census) are based
on either 20-, 15-, or 5-percent sample data collected in Agpril
1970 for the Decennia! Census of Population and Housing. A
detailed description of the sample design employed for the 1870
census can be obtained in the 1970 Census of Housing report,
Volume 1|, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory st the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures,

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA’s. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Whaighted count of interviewed
housing units

Weighted count of noninterviewed
housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement Universe, one noninter-
view cell for mobite homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells).

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 mentioned
previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a cel!
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent

file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection, Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units,

1975 estimation procedure-—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation pro-
cedure can be found in the AHS Series H-170 reports for 1975,

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 1, Housing
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 aqd
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
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associated with the sample estimates from the 1970 census can
be found in the 1970 Census of Housing report, Volume |,
Housing Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or-coding the data, and other errors of collection,
response, processing, coverage, and estimation for missing data.
Nonsampling errors are not unigue to sample surveys since they
can, and do, occur in complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Poputation and Housing and the 1975 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
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing Charac-
teristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, “Reinterview
Results for Annual Housing Survey-—-SMSA Sample: 1975,

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented.

The Coverage Improvement Program also had certain
deficiencies. 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
conversions. 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 units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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, instructions,
and interviewers were used, estimates from each of the different
samples would differ from each other. The sampling error of a
survey estimate provides a measure of the variation 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
both the sampling and nonsampling errors measured by 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 interval
estimates in which the interval includes the average result of ali
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.
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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
constructed interval.

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975. '

Table | presents the standard errors applicable to estimates of
characteristics of the 1878 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
36,090 for the total SMSA, 18,010 for the central city of the
SMSA, and 31,100 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more,

Tables 11 through 1V present the standard errors of estimated
percentages of the 1978 housing inventory as well as estimated
percentages of the 1975-1978 lost units. Two-way interpolation
should be used to determine standard errors.for estimated
percentages not specifically shown in tables 11 through V.

included in tables | through |V are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered as overestimates of the true
standard errors and should be used primarily for construction of
confidence intervals for characteristics when an estimate of zero
is obtained, )

For ratios, 100 {x/y), where x is not a subclass of y, tables Il
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
approximately equal to:

TABLE |, Standard Errars for Estimated Number of Housing Units in the
1978 Housing Inventory and for Estimated Number of 1975-1878 Lost
Units for the Philadelphia, Pa.-N.J., SMSA, for the Central City of the
SMSA and for the Balance {Not in Centra! City) of the SMSA

{68 chances out of 100}

Standard error!
Size of
estimate SMSA In antraI Not in.
city central city
0 ... i 150 110 180
100, ...t 150 110 180
200.............. 170 150 190
500.............. 270 240 300
700. ... ... ... 320 | 280 360
1000 ............. 380 340 430
2500 ............ 600 530 670
5000 ............ 860 750 950
10000 ........... 1,210 1,060 1 ,349
©26000 ........... 1,910 1,650 2,120
80000 ........... 2,690 2,300 2,980
75000 ........... 3,280 2,780 3,630
100,000, .......... 3,780 3,150 4,170
150,000. .. ........ 4,600 3,730 5,050
200000, .......... 5,270 4,150 . 5,760
250000........... 5,860 4,460 6,370
300000 .......... 6,370 4,680 6,890
400000........... 7,260 4,880 7,760
500,000........... 8,010 4,810 8,450
600000........... 8,640 4 450 9,000
700,000, .. ........ 9,200 3,710 9,430
BO00QO........... 9,680 - 9,770
900,000........... 10,110 - 10,020
1000000 ......... 10,490 - 10,190
1,100,000 ......... 10,810 — 10,280
1,200000 ......... 11,100 - 10,290
1,300,000 ......... 11,350 - -
1400000 ......... 11,660 - -
1500000 ......... 11,730 - -
1,760,000 ......... 12,020 - -

'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, 1.2 for the central city, and 1.1 for the balance (not in central
city) estimates. For estimates pertaining to lost units the standard errors
shown should be multiplied 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) esti-
mates.

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
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Hlustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 1,097,900
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 10,800, 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.

Size of estimate Standard error
1,000000 ................ 10,490
1097900 ................ x
1,000000 ................ 10,810

The entry for “x’* is determined as follows by vertically
interpolating between 10,490 and 10,810:

1,097,900-1,000,000 = 97,900
1,100,000-1,000,000 = 100,000

97,900

10,490 + 100,000

{10,810—-10,490) = 10,800

Consequently, the 68-percent confidence interval, as shown by
these data, is from 1,087,100 to 1,108,700 housing units.
Therefore, a conclusion that the average estimate, derived from
ali possible samples, of 1978 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 1,080,620 to 1,115,180
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 1,076,300 to 1,119,500
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 1,097,900
owner-occupied housing units, 168,200 or 15.3 percent, had
two bedrooms. Interpolation in table 11 of this appendix (i.e.,
interpolation on both the base and percent} shows that the
standard error of the 15.3 percent is approximately 0.4
percentage points. The following interpolation procedure was
used,

The information presented in the following table was
extracted from table {i. The entry for “p’’ is the one sought.

Estimated percentage
Base of percentage
10 0r 90 15.3 250r75
1,000000.......... 0.4 a 0.5
1,097900.......... p
1,100000.......... 0.3 b 0.5

1. The entry for cell “a” is determined by horizontal inter-
polation between 0.4 and 0.5.

15.3-10.0=5.3
26.0-10.0=150
8.3
0.4+ 50 (0.5-0.4)=0.4

2. The entry for cell b is determined by horizontal inter-
polation between 0.3 and 0.5.

15.3-10.0=5.3
25.0-10.0=15.0

5.3
0.3+ 150 {0.5-0.3) =04

3. The entry for “p’ was then determined by vertical inter-
polation between 0.4 and 0.4.

1,097,900-1,000,000 = 97,900
1,100,000—-1,000,000 = 100,000

97,900

0.4 + 756,000

(0.4-0.4) = 0.4

Consequently, the 68-percent confidence interval, as shown by
these data, is from 14.9 to 15.7 percent; the 90-percent
confidence interval is from 14.7 to 15.9 percent; and the
95-percent confidence interval is from 14.5 to 16.1 percent.

Differences—The standard errors shown are not directly
applicable 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
difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

Hiustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 614,100 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 445,900. Table | shows the standard error of
614,100 is approximately 8,720, and the standard error of
168,200 is approximately 4,840. Therefore, the standard error
of the estimated difference of 445,900 is about.

9,970 =/ (8,720)? + (4,840)?

t
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Consequently, the 68-percent confidence interval for the
445,800 difference is from 435,930 to 455,870 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 all possible samples. Similarly, the 90-percent confidence
interval is from 429,948 to 461,852 housing units, and the
95.percent confidence interval is from 425,960 to 465,840.
Thus, we can conclude with 95 percent confidence that the
number of 1978 owner-occupied housing units with three

.TABLE 11, Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1875-
1978 Lost Units for the Philadelphis, Pa.-N.J., SMSA

{68 chances out of 100}

Estimated percentage!
Bass of percentage Oor lor | Sor | 10or | 250r 50
100 99 95 90 1%
200.......... 423 [423 | 423 423 | 423 | 428
500.......... 226 |2286 26| 2268 234 27.1
700, ......... 17.3 |173 1731 17.3| 198 229
1000........ 128 [128 128 128 | 166 19.1
2500 ........ 55 5.5 55 731 105 12.1
5000 ........ 28 2.8 3.7 5.1 7.4 8.6
10000 .......] 14 14 26 3.6 52 6.0
25000 ....... 06 08 1.7 2.3 33 38
50000 ....... 0.3 0.5 1.2 1.6 2.3 2.7
75000 ....... 0.2 04 10 1.3 19 22
100,000......, 0.15| 04 08 1.1 1.7 1.9
150,000. ... ... 0.10| 0.3 0.7 0.9 1.4 1.6
200,000, ...... 0.07{ 03 0.6 0.8 1.2 1.4
250000, . ..... 006| 0.2 05 0.7 1.0 1.2
300000....... 005§ 0.2 05 0.7 1.0 11
400,000....... 004 0.2 04 06| 08 1.0
800,000, ...... 0.03} 0.2 04 05| 07 0.9
600,000....... 0.02) 0.2 03| 05 0.7 08
700000, ...... 0.02| 0.14 03| 04 0.6 0.7
800,000....... 0.0z} 013| 0.3 04| 06 0.7
900,000. . ... .. 002 013 03} 04 0.6 06
1000000 ..... 0.01| 0.2 03; 04 05 0.6
1,100,000 . . ... 0.01| 0.1 0.3 03 05 06
1,200,000 ..... 001 0.1 0.2 0.3 0.5 06
1,300,000 ..... 0.01| 0.1 0.2 0.3 05 05
1400000 ..... 0.01] 0.10| 0.2 03 0.4 05
1,500,000 ... .. 001| 010 0.2 0.3 04 05
1,760,000 ... .. 001]| 0.09 0.2 03 04 05

1 Standard errors are presented to the nearast one-tenth of ane percent-
age 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 per-
taining to new construction, the standard errors shown in the table
should be multiplied by a factor of 1.2. For estimates pertaining to lost
units, the standard errors shown in the table should be multiplied by a
factor of 1.2,

bedrooms is greater than the number of owner-occupied housing
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'
measuring the reliability of the estimated median is to 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 lies within the interval. The following proce-:
dure may be used to estimate confidence limits of a median
based on sample data:

1. From tables |} through 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
determined in step 1. '

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points
established in step 2.

TABLE 111, Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Housing Units for the Cantral City of the SMSA

{68 chances out of 100}

Estimated percentage!
Basa of percentags Qor 1ar Sor | 10or | 25 0r 50
100 99 g5 90 75
200, ... ...... 36.1 (36.1 36.1 | 36.1 | 36.1 375
500. ......... 184 |184 184 | 184 | 20.6 23.7
7000 .. ... ..., 13.9 (139 1391 1391174 201
1000 ........ 10.1 [10.1 1011 10.1 | 145 16.8
2500 ........ 4.3 43 46 6.4 9.2 10.6
5000 ........ 2.2 22 33 45 65 7.5
10,000 ....... 1.1 11 23 3.2 4.6 53
25000 ....... 04 0.7 1.5 20 29 34
50,000 ....... 0.2 0.5 i0 14 2.1 24
75000 .. ...... 0.15] 0.4 08 1.2 1.7 1.9
100,000. . ... .. 011} 03 0.7 1.0 1.5 1.7
150,000. ...... 008 0.3 0.6 0.8 1.2 14
200,000....... 006 0.2 0.5 0.7 1.0 1.2
250,000....... 0.05| 0.2 05| 08| 09 11
300,000. . ... .. 004 0.2 .04 06 08 1.0
400,000. ...... 003, 0.2 0.4 0.5 0.7 0.8
500,000....... 002 015} 03 0.5 0.7 0.8
600,000, . ... .. 0.02] 0.14 0.3 04 0.6 0.7
700,000, ...... 0.02] 0.13 03 0.4 0.5 0.6

! Standard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error is less than fifteen-hundredths
of one percentage point; in those cases, the standard error is shown 1o the
nearest one-hundredth of one perceniage point. For estimates pertaining
to new construction, the standard errors shown in the table should be
multiplied by & factor of 1.2,
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TABLE 1v. Standard Ervors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Housing Units for the Bolance (Mot in Central City} of the
SMSA

(68 chances out of 100)

Estimated percentage’
Base of percentage Oor}] tor | Gar | 100r| 25ar 0
wo| 99 | 95 | s0 | 75 | °
200.......... 476 1476 476 | 476 4786 47.6
800.......... 26.3 266 256 266 268| 30.1
700, ......... 206 (206 206 | 206 221 255
1000 . ....... 154 (164 164 | 164 { 185 21.3
2500 ........ 6.8 6.8 6.8 811 11.7 135
5000 ........ 35 35 42 5.7 8.3 9.5
100600 ....... .8 1.8 2.9 40 58 6.7
25,000 ....... 0.7 0.8 1.9 26 3.7 4.3
50,000 ....... 04 06 1.3 1.8 26 3.0
75000 . ...... 0.2 0.5 11 1.5 2.1 25
100,000....... 0.2 0.4 0.9 1.3 1.8 2.1
150,000, . . .. .. 012 03 08 1.0 1.5 1.7
200,000, ...... 009 03 0.7 0.9 1.3 1.5
250,000....... 0.07]| 0.3 06 0.8 1.2 1.3
300,000....... 0.06; 0.2 0.5 0.7 1.1 1.2
400,000. . ... .. 0.05| 0.2 05 0.6 09 1.1
500,000....... 004 0.2 04 0.6 0.8 1.0
600,000. .... .. 0.03| 0.2 0.4 0.5 0.8 0.9
700,000....... 0.03| 0.2 0.4 0.5 0.7 0.8
800,000....... 0.02| 0.16 0.3 05 0.7 0.8
900,000, ...... 0.021{ 0.14 0.3 04 06 0.7
1,000,000 ..... 0.02] 0.13 0.3 04 08 0.7
1,100,000 . . ... 0.021 013 03 04 06 0.6
1,200,000 ... .. 0.02] 0.12 0.3 04 05 0.6

! Standard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error is less than fifteen-hundredths
of one percentape point;in those cases, tha standard error is shown to the
nearest one-hundredth of one percentags point. For estimates pertaining
to new construction the standard errors shown in the table sheould be
multiplied by a factor of 1.1. For estimates pertaining to lost units, the
standard errors shown in the table should be multipiied by a factor of
1.2

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.

Hlustration of the computation of the 95-percent confidence
interval 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 1,097,900 housing units.

1. Interpolation in tabie |1 shows that the standard error of 50
percent on a base of 1,097,900 is approximately 0.6
percentage 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 vyields
percentage limits of 48.8 and 51.2.

3. From tabte A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 453,800 owner-
occupied housing units, or 41.3 percent, had one or two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
and that an additional 210,000 owner-occupied housing
units, or 19.1 percent, had three persons li.e., 2.5 to 3.5
persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

2.5 + (3.5-2.5) (M) =29

19.1

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

2.5+ (35-2.5) (M) =30

181

Thus, the 95-percent confidence interval ranges from 2.9 to
3.0 persons,
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SAMPLE DESIGN units, no informed respondent could be found after repeated

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month,

Each group of SMSA’s is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA’s) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1975,

For each group of SMSA’s, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s - are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largést SMSA’s in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio:

Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-

Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn.

In this SMSA, 5,828 housing units were eligible for
. interview, Of these sample units, 308 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

" visits, In addition to units eligible for interview, 570 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group
quarters use, etc.

Daesignation of sample housing units for the 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey,

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 1975
survey, (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. Al sample housing units that were sefected from the list of

" new construction building permits issued since the 1975
survey. {This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.}

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices {the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census {the
new construction universe). In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe). The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va,; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA‘s, the overall sampling rate differed by 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
proportionately 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 fite which represented the 20-percent sample of units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black) and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
income

12345+ 12345+

Under $3,000. . ...
$3,000 to $5,992 . .
$6,000 to $9,999 . .
$10,000 to $14,899,
$15,000 and over . .

Thus, for this SMSA, the accupied 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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate.

For those SMSA's which are 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
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

. Group quarters population in
Number of housing units in + 1970 census ED
1970 gensus ED 3

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
sample housing units.

The next step was the selection of one of these segments

within each sample ED. All units in existence at the time of

interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously, In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the, 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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. Units missed in the 1970 census.

4, 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.

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
S5MSA’s: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn,

In the remaining 11 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 Census, These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated

910 new construction units to the coverage of the housing
inventory of this SMSA. '

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was sélected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 14,755 units to the coverage of the housing inventory
of this 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
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 1870
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
no 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. Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 13,683 units to the coverage of the housing inventory of
this SMSA.,

The second procedure was designed to represent missed units
from structures represented in the AMHS, 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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the multiunit structures selected above, all units
were |isted and matched to the 1970 census, Any missed units
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were then assigned for interview. This procedure added an
estimated 946 units to the coverage of the housing inventory
of this SMSA.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing
inventory that existed at the time of the 1970 census) are based
on either 20-, 15-, or S-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
census can be obtained in the 1970 Census of Housing report,
Volume 1, Housing Characteristics for States, Cities, and
Counties, Part 1. :

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview ({i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 {i.e,,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures,

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection} for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Weighted count of interviewed Weighted count of noninterviewed
housing units + housing units

Weightad count of Interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of T or more of the different strata used in the
stratification of the wuniverse as previously described). In
addition, within each sector separate noninterview factors were
computed for one noninterview cell for conventional new
construction sample housing units from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells).

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 mentioned

previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing univarse in a call
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample setection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units,

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
Characteristics for States, Cities, and Counties, Part 1,
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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 Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and other errors of collection,
response, processing, coverage, and estimation for missing data.
Nonsampling errors are not unique to sample surveys since they
" ¢an, and do, occur in complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 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
erronecusly reported. The *‘content” errors measured the
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-

lation 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 Housing
Characteristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sampte. The results of which are
presented in the Census Bureau memorandum, ‘‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional new construction, Due to
time constraints, only those building permits issued more than 6
months before the survey ended were eligible to be sampled to
represent conventional new construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented.

The Coverage Improvement Program also had certain
deficiencies. |t appears that the listing procedure used to correct
deficiencies 36 (see the coverage improvement section of this
appendix) was not very effective in finding nonresidential
conversions. 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 units located inside these
ED’'s would be represented in the sample, However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978,

Rounding errors—For errors associated with processing, the
rounding 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 resuits 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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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
both the sampling and nonsampling errors measured by 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 interval
estimates in which the interval includes the average result of all
possible samples with a known probability. For example, if all
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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 sampie,
then:-

1. Approxlmateiy 68 percent of the mtervals 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
constructed interval.

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estlmates of
characteristics of "the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
20,110 for the total SMSA, 9,710 for the central cities of the
SMSA, and 17,5620 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table |1 presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table Il.

Included in tables | and 1l are estnmates of standard errors for
estimates of zero and zerce percent. These estimates of standard

TABLE I. Standard Errors for Estimated Number of Housing Units in the'

1978 Housing Inventory and for Estimated Number of 1975-1978 Lost

Units for the San Bernardino-Riverside-Ontario, Calif., SMSA, for the -

Central Cities, and for the Balance (Not in Central Cities) of tha SMSA

{68 chances out of 100}

Standard error!
Size of estimate In central Not m
SMSA " s

cities central cities
0. e 110 120 . No-°
00 ,............ 110 120 110
200 ... 150 150 150
500 ............. 240 240 240
700 .. ... 280 280 | 280
1000 ............ 340 340 340
2600............ 540 540 530
5000 ............ 760 750 750
10000 ........... 1,070 1,060 1,060
25,000 ........... 1,670 1,620 - 1,660
50,000 ........... 2,330 2,150 2,310
75000 ........... 2,820 2,460 - 2,770
100,000 .......... - 3,210 2,620 3,130
150,000 .......... 3,810 2,600 3.670
200000 .......... 4,260 -1 4,040
250,000 .......... 4,600 - 4,290
300,000 .......... 4,850 = 4,420
400000 .......... 5,160 — 4,420
500,000 .......... ‘ 5,210 - 4,020
600000 .......... 5,030 - -

! 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 central cities, and 1.2 for the balance {not in central
cities} estimates, .

errors are considered as overestimates of the true standard errors

and should be used primarily for construction of confidence.
intervals for characteristics when an estimate of zero is.

obtained.
For ratios, 100 {x/y), where x is not a subclass of y, table 1
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
fetting 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
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Hlustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 318,800
owner-occupied housing units in this SMSA, Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 4,910. The following
interpolation 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 errar

300000 ............... 4,850
318,800 .. ............. X

400000 ............... 5,160

The entry for “x” is determined as follows by vertically
interpolating between 4,850 and 5,160:

318,800—-300,000 = 18,800
400,000—-300,000 = 100,000
18,800

4,850 + 700,000 {5,160-4,850) = 4,910

Consequently, the 68-percent confidence interval, as shown by
these data, is from 313,890 to 323,710 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units lies
within a range computed in this way would be correct for
roughly 68 percent of ail possible samples. Similarty, we could
conclude that the average estimate derived from all possible
samples, lies within the interval from 310,944 to 326,656
housing units with 90 percent confidence; and that the average
estimate ties within the interval from 308,380 to 328,620
housing units with 95 percent confidence.

Tabte A-1 of part A also shows that of the 318,800
owner-occupied housing units, 99,600, or 31.2 percent, had two
bedrooms. Interpoiation in table Il of this appendix (i.e.,
interpofation on both the base and percent) shows that the
standard error of the 31.2 percent is approximately 0.9
percentage points. The following interpolation procedure was
used.

The information presented in the following table was
extracted from table I1. The entry for *’p”" is the one sought.

Estimated percentage

Base of pafcantage
250r 75 31.2 50
300,000........... 0.9 a 1.0
318800........... o]
400000........... 0.7 b 0.9

TABLE 11, Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentsges of
19751978 Lost Units for the San Bernardino-Riverside-Gntario, Calif.,
SMSA, for the Central Cities, and for the Balance {Not in Central Cities)
of the SMSA

{68 chances out of 100)

Estimated percentage’
Base of percentage Oar tor | Sor 100r | 250r 50
100 99 95 | 90 75
200 ......... 36.8 |36.8 36.8 | 368 | 36.8 381
800 ......... 18.9 ([18.9 189 | 189 | 209 241
700 . ........ 14.2 |14.2 142 | 14.2 | 17.6 20.4
1,000........ 104 |10.4 104 | 104 | 148 17.0
2500 ........ 4.4 4.4 4.7 6.5 9.3 10.8
00O ........ 2.3 2.3 33| .46 6.6 7.6
10,000 ....... 1.1 1.1 2.3 3.2 4.7 5.4
28000 ....... 0.5 0.7 156 2.0 3.0 34
50,000 ....... 0.2 0.5 1.1 1.4 2.1 24
75,000 ....... 0.15 ] 0.4 09 .12 1.7 2.0
100000 ...... 0.12 1 0.3 0.7 1.0 1.5 1.7
160,000 ...... 0.08 | 0.3 0.6 0.8 1.2 1.4
200000 ...... 0.06 | 0.2 0.5 0.7 1.0 1.2
250,000 ...... 0.05 | 0.2 0.5 0.6 0.9 11
300,000 ...... 004 | 02 0.4 0.6 0.9 1.0
400,000 ...... 003} 0.2 0.4 0.5 0.7 0.9
500000 ...... 0.02 | 0.15 0.3 056 0.7 08
600,000 ...... 002 | 0.14 0.3 04 0.6 0.7

!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 multiptied by a factor of 1,2 for the total SMSA, 1.1
for the central cities, and 1.2 for the balance {not in central cities).

1. The entry for cell “*a’’ is determined by horizontal inter-
polation between 0.9 and 1.0,

31.2-25.0= 6.2
50.0—25.0 = 25.0

6.2 _
0.9+ % (1.0-0.9) =09

2. The entry for ceil b’ is determined by horizontal inter-
polation between 0.7 and 0.9,

31.2-25.0=6.2
50.0—-25.0=25.0

6.2 _
0.7 + 545 10.9-07) = 0.7
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3. The entry for “p” was then determined by vertical inter-
polation between 0.9 and 0.7. -

318,800-300,000 = 18,800
400,000-300,000 = 100,000
18,800

0.9 + W {0.7-0.9) = 0.9

Consequently, the B8-percent confidence interval, as shown by
these data, is from 30.3 to 32.1 percent; the S0-percent
confidence interval is from 29.8 to 32.6 percent; and the
98-percent confidence interval is from 29.4 to 33.0 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 -

difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

HHlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 139,800 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 40,200. Table | shows the standard error of
139,800 is approximately 3,690, and the standard error of
99,600 is approximately 3,200. Therefore, the standard error of
the estimated difference of 40,200 is about:

4,880 = +/ (3,690)% + (3,200)°

Consequently, the 68-percent confidence interval for the 40,200
difference is from 35,320 to 45,080 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 all possible
samples. Similarly, the 90-percent confidence interval is from
32,392 to 48,008 housing units, and the 95-percent confidence
interval is from 30,440 to 49,960. Thus, we can conctude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the retiability of the estimated median is to 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 lies- within the interval, The following proce-
dure may be used to estimate confidence limits of a’ median
based on sample data:

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

2. Add to and subtract from b0 percent the standard error
determined in step 1. o

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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.

Hustration of the computation of the 95-percent confidence
interval 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 318,800 housing units.

1. Interpolation in table || shows that the standard error of 50
percent on a base of 318,800 is approximately 1.0 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 vyields
. percentage limits of 48.0 and 52.0. .

3. From table A-1 of part A, it can be seen that 48,700
owner-occupied housing units, or 15.3 percent, had one
person {for purposes of calculating the median, the category
of one person is considered to be from 0.5 to 1.5 persons);
that an additional 114,200 owner-occupied housing units, or

. 35.8 percent, had two persons {i.e., 1.5 to 2.5 persons); and
that 54,200, or 17.0 percent, had three persons (i.e., 2.5 to
3.5 persons). :

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

' 48.0-15.3\ _

1.6+ (2.5—-1.5} (——3?-8—) =24
Similarly, the upper fimit of the 95-percent confidence
interval is found to be about: '

=26

25+ (3.5-2.5) ( 52'0'51'1)

7.0

Thus, the 95-percent confidence interval ranges from 2.3 to
2.6 persons.
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Source and Reliability of the Estimates

‘

SAMPLEDESIGN ............ App-40 Coverage improvement far AHSSMSA ............ App-24
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SAMPLE DESIGN units, no informed respondent could be found after repeated

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA’s} being the second
to be revisited. All of these SMSA’s were enumerated for the
first time in 1975,

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000

designated housing units distributed proportionately -between

the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.
The largest SMSA's in the AA-1 group (1978-1979) are:

Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-OakIand,_

Calif.

The remaining SMSA’s in the AA-1 group are: Cincinnati,.

Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn, ]

In this SMSA, 4,909 housing units were eligible for
interview. Of these sample units, 216 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

visits. In addition” to units eligible for interview, 425 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 1978 survey—The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detait in the succeeding sections.

1. Ail sample housing units that were interviewed in the 1976
survey.

2. All sample housing units that were type A noninterviews
(i.é., 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 1875
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.}

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4, All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to.the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. {This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.}

Selection of the 1975 AHS-SMSA sample—The sample for the

" SMSA's which are 100-percent permit-issuing was selected from

two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices (the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census {the
new construction universe). In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame~those units located in areas
not under the jurisdiction of permit-issuing offipes (the non-
permit universe). The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakiand, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size ot the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by central city and
the balance of the SMSA, since the sample was divided equally
between the central éitv 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
proportionately 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (hon-Black/Black) and the vacant
records were stratified into four categories pertaining 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

- »

Household Owner— :
income Family size

Renter—
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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified b\/
the date the permits were issued, and clusters of an expected
four (usually adjacent} housing units were formed. These clusters
were then sampled for inclusion at the overall sampling rate.

For those SMSA's which are 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
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of .census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in' + 1970 census ED
1970 census ED 3

The sampie ED's were then divided into segments, i.e., small
land areas with well-defined boundaries having an expected size
of four, or a muttiple of four, housing units. At the time of the
survey, those segments that did rot have an expected size of
four were further subdivided to produce an expected four
sample housing units.

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

1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,




App-42

APPENDIX B—Continued

issued since the 1975 survey, was selected to represent housing
units buiit in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously, In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey,

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies included the following units:

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

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

3. Units missed in the 1970 census.

4, 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 1870 census or
vacant at the time of the 1970 census.

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 seiected. This procedure was employed in the following
SMSA's: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated
8,406 new construction units to the coverage of the housing
inventory of this SMSA.

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 792 units to the coverage of the housing inventory
of this 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
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
no 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. Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 5,455 units to the coverage of the housing inventory of
this SMSA.

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

were: )
1

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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the multiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units
were then assigned for interview. This procedure added an
estimated 2,080 units to the coverage of the housing inventory

_of this SMSA.,
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1970 Census of Population and Housing—~The estimates per-
"taining to the 1970 housing inventory [i.e., the housing

inventory 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
census can be obtained in the 1970 Census of Housing report,

Volume |, Housing Characteristics for States, Cities, and
" Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
‘inventory at the time of the interview (i.e,, the 1978 housing
"inventory) and estimates pertaining to characteristics of units
.removed from the housing inventory since 1975 (ie.,
"1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

*

1

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
. estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection} for each interviewed
-sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
-done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

L)
. Walghted count of |nterwawed
housing units

Weighted count of noninterviewed
housing units

Woeighted count of interviewed housing units

-‘Within each sector of each SMSA, a noninterview factar was
“computed separately for 50 noninterview cells for sample
~ housing units from the permit-issuing universe {where the cells
" consisted of 1 or more of the different strata used in the
stratification of the universe as previously described}. In
'addition, within each sector separate noninterview factors were
computed for one noninterview c¢ell for conventional new
construction sample housing units from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
.and the coverage improvement universe, (if units were not
"included in any of the previous cells),
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 mentioned
- previously. The ratio estimation factor for each cell was equal to
“the followin..

1970 census count of housing units from permit-issuing universe in a cell
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropalitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 iost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units,

1975 estimation procedure—~This report presents data on the
housing characteristics of the 1975 housing inventory from the
1976 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975,

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
Characteristics for States, Cities, and Counties, Part 1,

RELIABILITY OF TI-iE 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-
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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 Characteristics 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 difficuities, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 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
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing
Characteristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample, The results of which are
presented in the Census Bureau memorandum, “Reinterview
Results for Annual Housing Survey—~SMSA Sample: 1975."

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sampie had deficiencies

in the representation of conventional 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 construction 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 relatively short time span involved, it
is possibie that construction of these 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 construction in special places that do not

require building permits, such as military bases, are also not
adequately represented.
The Coverage Improvement Program also had certain

- deficiencies. 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. [t had been assumed that all units tocated inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of

missed housing units may be considerably less for 1978,

Rounding errors—For errors associated with processing, the
rounding 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, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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 resuit 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
both the sampling and nonsampling errors measured by 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 interval
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 possible
samples.
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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 possuble
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
constructed interval,

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
19756 housing inventory can be found in the AHS Series H-170
reports for 1975,

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
11,660 for the total SMSA, 5,900 for the central city of the
SMSA, and 9,860 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 tise size of the percentage and the size of the
total upon which the percentage is based. Estimated percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table |1 presents the standard errors of estlmated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table II.

Included in tables | and |l are estimates of standard errors for

estimates of zero and zero percent. These estimates of standard

errors are considered as overestimates of the true standard errors
and shou!d be used primarily for construction of confidence
intervals for characteristics when an estimate of zero is
obtained. .

For ratios, 100 {x/y}, where x is not a subclass of y, table 11
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

fetting 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

'

Hllustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 200,800
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 3,130. The fotlowing
interpolation 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

200000 ............... 3,130
200800 ............... X
20000 ................ 3,230

The entry for “x" is determined as follows by vertically
interpolating between 3,130 and 3,230; -

200,800—200,000 = 800
250,000-200,000 = 50,000

800

3130+50000

(3.230-3,130) = 3,130

Consequently, the 68-percent confidence interval, as shown by
these data, is from 197,670 to 203,930 housing units. There-
fare, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units lies
within a range computed in this way would be correct for
roughly 68 percent of ali possible samples. Similarly, we could
conclude that the average estimate derived from all possible
samples, lies within the interval from 195,792 to 205,808
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 194,540 to 207,060
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 200,800
owner-occupied housing units, 35,200, or 17.5 percent, had two
bedrooms. Interpolation in table || of this appendix {i.e.,
interpolation on both the base and percent) shows that the
standard error of the 17.5 percent is approximately 0.8
percentage points. The following interpolation procedure was
used.
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The information presented in the following table was
extracted from table |1, The entry for *’p” is the one sought.

Estimated percentage
Base of percentage
t0er 90 17.5 250r175
200,000........... 0.6 a : 0.9
200800........... ' p
250000........... ‘05 b 0.8

1. The entry for cell “a” is determined by horizontal inter-
polation between 0.6 and 0.9.

17.6-10.0=75
25.0-10.0=15.0

06+1—5—0(09 —0.6) =

2. The entry for cell “b" is determined by horizontal inter-
polation between 0.5 and 0.8.

17.5-100=75
25.0-10.0=15.0
1.5
05+ %0 {0.8-0.5) =

3. The entry for “p’ was then determined by wvertical inter-
polation between 0.8 and 0.7.

200,800-200,000 = 800
250,000—200,000 = 50,000
800

0.8+ 50000 (0.7-0.8) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 16.7 to 18.3 percent; the 90-percent
confidence interval is from 16.2 to 18.8 percent; and the
95-percent confidence interval is from 15.9 to 19.1 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
difference between separate and uncorrefated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

TABLE |. Standard Errors for Estimated Number of Housing Units imthe
1978 Housing Inventory and for Estimated Number of 1975-1378 Lost
Units for the Rochester, N.Y., SMSA, for the Central City, and for the
Balance (Not in Central City} uf the SMSA -

+

{68 chances out of 100}

! Standard errar’
Size of estimate .
SMSA - In cfantral Not m‘

_ city central city
0. vuun.. PR 80 70 70
100. . ... A N 80 80 90
200, .. ... 130 120 | 120
BOO. .......0ouun. 200 190 190
700. .. ... 230 '230 230
1000 ............ 280 270 270
2500 ....... P 440 420 " 430
5000 ............ 630 . 600 | . 610
10000 ........... . 880 830 850
25000 ........... ‘ 1,370 1,250 1,320
50000 ........... 1,890 - 1,620 1,810
75000 ........... 2,250 1,770 2,140
100000, ... ....... 2,530 " 1,780 2,380
150000........... 2,910 . 1,270 2,680
200,000. . ......... 3,130 - 2,800
250,000........... 3230 . - 2,750
300,000........... 3,200 - -
400,000........... 2,780 | — -

'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 for the central city, and 1.1 for the balance {not in central
city} estimates.

Hlustration of the computation of .. andard error of a
difference—Table A-1 of part A of this re,.Jrt shows that in
1978 there were 100,800 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 65,600. Table | shows the standard error of
100,800 is approximately 2,540, and the standard error of
35,200 is approximately 1,580. Therefore, the standard error of
the estimated difference of 65,600 is about

2,990 =+/ (2,540 + (1,580)

e,

Consequentty, the 68-percent confidence interval for the 65,600
difference is from 62,610 to 68,590 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
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samiples. Similarly, the 90-percent confidence interval is from
60,816 to 70,384 housing units, and the 95-percent confidence
interval is from 59,620 to 71,680. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
erfor depends on the size of the base and on the distribution
upon which the median is based. An approximate method for
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from all

TABLE 1. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for the Rochester, N.Y., SMSA, for the Central City,
and for the Balance {Not in Central City) of the SMSA

{68 chiances out of 100)

Estimated percentage’
Base of percentage Oor| lor| 5o0r ) 100r| 250r 50
100 99 95 90 75
100, ......... 441 14441 441 441 441 44.4
200.......... 28.3 |28.3 283} 283 28.3 31.4
500.......... 136 1136 13.6| 1361 172 19.9
700, .. ....... 10.1 (101 10.11 10.1| 145 16.8
1000........ 7.3 7.3 7.3 g4 122 14.0
2500 ........ 3.1 3.1 39 5.3 7.7 8.9
5000 ........ 1.6 1.6 2.7 38 54 6.3
10000 ....... 08 0.9 1.9 2.7 3.8 4.4
25000 ....... 0.3 0.6 1.2 1.7 24 2.8
50000 ....... 0.2 04 09 1.2 1.7 2.0
75000 ....... 0.11] 03 0.7 1.0 1.4 1.6
100,000, ...... 008 | 0.3 0.6 08 1.2 14
150,000....... 0.05] 0.2 05| 07 1.0 1.1
200,000....... 004 ] 02 04 0.6 08 1.0
250000....... 0031 0.2 04 05 08 0.9
300,000. ... ... 003 | 0.2 04{ 05| 07 0.8
400,000. ...... 002 | 0.14 0.3 0.4 0.6 0.7

! Standard errors are presented to the nearast one-tenth of one percent-
age 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 the new construction, the standard errors shown in the tabie should be
multiplied by a factor of 1.2 for the total SMSA, 1.4 for the central city,
and 1.1 for the bslance {not in central city).

-

possible samples lies within the intervai. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data:

1. From table Il 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
determined in step 1.

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2. :

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 pfus 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,

fHlustration of the computation of the 95-percent confidence
interval 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 200,800 housing units.

1. Interpolation in table 1| shows that the standard error of 50
percent on a base of 200,800 is approximately 1.0 per-
centage points.

2. To obtain a8 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 vyields
percentage limits of 48.0 and 52.0,

3. From table A-1 of part A, it can be seen by cumulating the
freguencies for the first two categories that 81,400 owner-
occupied housing units or 40.5 percent, had one or two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons}
and that an additional 37,900 owner-occupied housing units,
or 18.9 percent, had three persons (i.e., 2,5 to 3.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

48.0—40.5)
5+ (35-28) | ——m—)=2.
25+ (35 25)( 180 2.9
Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

= 3.1

25+ 552 (22:408)

18.9

Thus, the 95-percent confidence interval ranges from 2.9 tc
3.1 persons,

rigan
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SAMPLE DESIGN

Annual Housing Survey--The estimates for each, of the 15
SMSA’s are based on data collected from the 1978 Annual
Housmg Survey {AHS)} which was conducted by the Bureau of
the Census acting as collection agent for the Department of

Housing and Urban Development. In each of the 15 SMSA‘s, the

data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the samplé units being
visited each month.

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group {(AA-1 SMSA’s) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1875,

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’'s are each represented by a sample of about 5,000
designated housing units distributed proportionately between

the central city and the balance of the respective SMSA based

on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group {1978-1979) are.

Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA's in the AA-1 group are Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn, . . :

In this SMSA; 5,130 housing units were eligible for
interview, Of these sample 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

fidence interval of a median .

units, no informed respondent could be found after repeaied
visits. In addition to units eligible for interview, 349 units
were visited but were not eligible for interview because they
were condemned, unfit, demolished, converted to group
quarters use, etc.

Designé’tion of sample housing units for the 1978 survey~—The
sample housing units designated to be interviewed in the 1978
survey consisted of the foltowing categories which are described
in detail in the succeeding sec'tions. )

1. Al sample housing units that were lnterwewed in the 1975
survey, : -

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 1975
survey. .(For a list of reasons for type. & and type B
noninterviews, see. the facsimile. of the 1978 AHS ques-
tionnaire, page App-20.} )

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4, AII sample housmg unlts that were added to sample segments
in the nonpermnt unwerse since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. Al sample housing units that were selected as part of the
1978 Coverage Improvemént'Program. {This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

Selection of the 19756 AHS-SMSA sample—The sample for the
SMSA's which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1870 Census of
Population and Housing in areas under the jurisdiction of




APPENDIX B—Continued

App-41

permit-issuing offices (the permit-issuing universe} and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe). In addition, the sample for those
SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit universe}, The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va,; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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

sampling rate used to select the sample for each SMSA was

determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by 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
proportionately 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 units

enumerated in permit-issuing areas of the SMSA during the -

1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head (non-Black/Black) and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
income

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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to samiple
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four {usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate, :

For those SMSA’s which are 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
sampling operation for the universe was the selection (using the
overall sampling rate), of a sample of census enumeration
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 selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in + 1970 census ED
1970 census ED 3

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
sample housing units. .

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units
enumeratad in the 1870 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1976 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously, In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program-The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies included the following units:

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

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

3. Units missed in the 1970 census.

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

b. 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.

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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 (reguiar AHS units}, while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA's: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn,

In the remaining 11 SMSA's, units whose permits were issued
before January 1970, but which were completed after April
1970, were identified from the Survey of Construction (SCC), a
survey of building permits conducted monthly by the Bureau of
the Census. These units were then sampled at one-third the rate

of regular AHS units. These procedures added an estimated
1,633 new construction units to the coverage of the housing
inventory of this SMSA.

vaerage improvement for deficiency 2—In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 242 units to the coverage of the housing inventory .
of this 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
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
no 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, Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 2,690 units to the coverage of the housing inventory of
this SMSA. .

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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
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Second, for the multiunit structures selected above, all units
were listed and matched to the 1970 census, Any missed units
were then assigned for interview, This procedure added an
estimated zero units to the coverage of the housing inventory
of this SMSA,

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory {i.e., the housing

inventory that existed at the time of the 1970 census) are based

on either 20-, 15-, or b-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

census can be obtained in the 1970 Census of Housing report,
" Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1,

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
19075-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was egual to the following
ratio:

Weighted count of noninterviewed
. housing units

Weighted count of interviewed
housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells).

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

factor was computed separatety for all sample housing units
within each permit-issuing universe noninterview cell mentioned
previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a call
AHS sampio estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 units
within the corresponding ratio estimation categories using thqé
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 unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1875-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units. '

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from'the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975, -

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
Characteristics for States, Cities, and Counties, Part 1.
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RELIABILITY OF THE ESTIMATES

There are. two types of possi'b!e 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 Characteristics for States, Cities, and Counties, Part 1.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: {nability to obtain information
about all cases, definitional difficulties, differences in the
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 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
erroneousty reported, The “‘content’ errors measured the
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing
Characteristics as Measured by Reinterviews.

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1976 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, *‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional new construction. Due to
time constraints, only those building permits issued more than b
months before the survey ended were eligible to be sampled to
represent conventional new construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented. i

The Coverage Improvement Program also had certain
deficiencies. 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
conversions. Such conversions were primarily in business
districts whereas the listing procedure started from a résidential
unit.

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all units located inside these
ED's would be represented in the sample. However, it has been
estimated that the 19756 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 1978 survey, the number of
missed housing units may be considerably less for 1978,

Rounding errors—For errors associated with processing, the
rounding 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 guestionnaires, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a survey estimate provides a measure of the variation
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
both the sampling and nonsampling errors measured by 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 interval
estimates in which the interval includes the average result of all
possible samples with a known probability. For example, if all
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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. Approximateiy 68 percent of the intervals from one standard
error below the estimate to one standard error above the
'estnmate would include the average result of afl 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
mmmm

. 3. Approximately 95 percent of the intervals from two

standard errors below the estimate to two standard errors

above the estimate would inctude 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
constructed interval. -

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of ,standard'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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975, )

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 ‘housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
22,030 for the total SMSA, 8,790 for the central city of the
SMSA, and 20,030 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table 1| presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table 11,

Included in tables [ and Il are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard
‘errors are considered as overestimates of the true standard errors

TABLE |. Standard Errors for Estimated Number of Housing Units
in the 1978 Housing Inventory and for Estimeted Number of 1975
1878 Lost Units for the San Antonio, Tex., SMSA, for the Central City,
and for the Balance (Not in Central City) of the SMSA

(68 chances out of 100}

" Standard error’
Size of
estimate SMSA In c.entral " Not in.
city central city
O... ..., 90 ~ B0 . 70
100, . ............ a0 90 80
200 ............. 130 120 120
500............ . 210 200 190
700 .. ... .o, 240 230 220
1,000, ........... 230 280 - 270
2500, ........... C T 460 440 450
5000 ............ 660 620 690
10,000 ........... 930 870 1,120
25,000 ...... PO 1,510 1.340 2,290
50000 ........... 2,190 1,810 4,200
79000 .......... - 2,760 2,120 6,090
100,000, .......... 3,270 2,320 7,980
150,000 .......... 4,210 2,620 -
200000, .......... 5,080 2,470 -
250,000........... ' 5,920 2,160 i
300,000........... 6,740 - -
400,000, .......... 8330} ° — -

' For estimates pertaining to new construction, 'tho standard errorns
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 batance (not in central
city) estimates,

and should be used primarily for construction of confidence
intervals for characteristics when an estimate of zero is
obtained.

For ratics, 100 (x/y), where X is not a subclass of v, table 1
underestimates the standard error of the ratioc when there is
little or no corre!ation 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
ay = the standard error of the denominator

Hiustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 189,200
owner-occupied housing units in this SMSA. Interpolation in
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table 1 of this apbendix shows that the standard error of an
estimate of this size is approximately 4,890. The following
interpolation 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 errar

150,000 .. ....ovvvurn.. 4,210
189,200 . ........\v.... X
200000 . ... ..hiian. 5,080

The entry for “x" is determined as follows by vertically
interpolating between 4,210 and 5,080:

189,200-150,000 = 39,200
200,000—150,000 = 50,000
39,200

4,210 + m (5,080—4,210) = 4,890

TABLE Il. Standard Errors for Estimated Perceatages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units fors the San Antonio, Tex., SMSA, for the Central City,
and for the Balance {Not in Central City) of tha SMSA

{68 chances out of 100)

Estimated percentage'
Base of
percentage Oor | 1or | Sor | 100ar}{ 250r 50
100 99 95 90 75
100.......... 46.0 |46.0 46.0 | 46.0 | 46.0 46.1
200, ......... 29.9 1299 299 | 209 299 326
B00.......... 14.5 |14.5 1451 145| 17.9 206
700, . ........ 10.8 |10.8 10.8 | 10.8| 15.1 17.4
1000........ 7.8 7.8 7.8 88| 126 14.6
2500........ 3.3 3.3 4.0 6.b 8.0 9.2
5000........ 1.7 1.7 28 39 5.6 6.5
10000 ....... 0.8 0.9 2.0 28 4.0 4.6
25000 ....... 0.3 0.6 1.3 1.8 25 2.9
©B0000 ....... 0.2 0.4 0.9 1.2 1.8 2.1
75,000 ..... .| 0114 0.3 0.7 1.0 156 1.7
100,000, ...... 0.02§ 0.3 06 0.9 1.3 15
150,000, . ... .. 0.06] 0.2 0.5 0.7 1.0 1.2
200,000, ...... 004 0.2 04 0.6 0.9 1.0
250,000, ...... 003 0.2 0.4 0.6 0.8 0.9
300,000....... 003] 0.2 04 0.5 0.7 0.8
400,000, ...... 002 0.1b6 0.3 0.4 0.6 0.7

! Standard errors are presented to the nearest one-tenth of one per-
centege 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 esti-
mates 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 balanc¢e {not in central city) estimates.

Conseguently, the 68-percent confidence interval, as shown by
these data, is from 184,310 to 194,090 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 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
conciude that the average estimate derived from-all possible
samples, lies within the interval from 181,376 to 197,024
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 179,420 to 198,980
housing units with 95 percent confidence,

Table A-1 of part A also shows that of the 189,200
owner-occupied housing units, 52,100, or 27.5 percent, had two
bedrooms. Interpolation in table Il of this appendix ({i.e.,
interpolation on both the base and percent) shows that the
standard error of the 27.5 percent is approximately 0.9
percentage points, The following interpolation procedure was
used.

The information presented in the following table was
extracted from table Il. The entry for “p” is the one sought.

Estimated percentage

Base of percentage
25 0r 76 215 50
180,000........... 1.0 a 1.2
189,200........... ‘ P
200000........... 0.9 b 1.0

1. The entry for cell “a" is determined by horizontal inter-
polation between 1.0 and 1.2,

275-25.0= 2.5
50.0-25.0=25.0

2.5 _
1.0+ 525(1.2-1.0)= 1.0

2. The entry for cell “b” is determined by horizontal inter-
polation between 0.9 and 1.0.

27.5-25.0=25
50.0—25.0 = 2b.0

0.9+ 2=

9t =5 (1.0-0.8} =09

3. The entry for “p” was then determined by vertical inter-
polation between 1.0 and 0.9. ’

189,200—150,000 = 39,200
200,000—150,000 = 50,000

39,200 _
1.0+ 50.000 (0.9-1.0) = 0.9
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Consequently, the 68-percent confidence interval, as shown by
these data, is from 26.6 to 28.4 percent; the 90-percent
confidence interval is from 26.1 to 28.9 percent; and the
95-percent confidence interval is from 25.7 to 29.3 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 sguare 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 between separate and uncorrelated characteristics in
the same'SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics.

Hlustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 103,900 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 51,800, Table | shows the standard error of
103,900 is approximately 3,340, and the standard error of
52,100 is approximately 2,240. Therefore, the standard error of
the estimated difference of 51,800 is about:

4,020 =/ {3,340)% + {2,240)?

Consequently, the 68-percent confidence interva! for the 51,800

difference is from 47,780 to 55,820 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 ail possible
samples. Simifarly, the 90-percent confidence interval is from
45,368 to 58,232 housing units, and the 95-percent confidence
interval is from 43,760 to 59,840. Thus, we can conclude with
85 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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 hased. An approximate method for
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from all

possible samplesl lies within the interval. The following proce-
dure may be used to estimate confidence limits of a medlan
based on sample data: g

1. From table |} 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’

determined in step 1.

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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 §0 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.

Hlustration of the computation of the 95-percent confidence
interval 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 thls medlan was
determined is 189,200 housing units.

1. Interpolation in table Il shows that the standard error of 50
percent on a base of 189,200 is approximately 1.0 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 vields
percentage limits of 48.0 and 52.0.

3. From table A-1 of part A, it can be seen by cumulating the
frequencies for the first two categories that 82,100 owner-
occupied housing units or 43.4. percent, had one or two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.6 to 2.5 pérsons)
and that an additional 34,500 owner-occupied housing units,
or 18.2 percent, had three persons (i.e., 2.5 to 3.5 persons),

By linear interpolation, the lower limit of the 95-percent
.confidence interval is found to be about:

48.0-43.4

5+(3.56-258) | —=7—}=2.

25+ {35 25)( 8.2 ) 2.8

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

: 52.0-43.4\ _
25+ (3.6—2.5} (_18_2—) =3.0
'I"hus, the 95-percent conf-idence interval ranges from 2;8 to

. 3.0 persons. '
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA’s are based on data collected from the 1978 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. In each of the 16 SMSA's, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month,

Each group of SMSA's is being interviewed for the AHS on a
rotating basis with this group (AA-1 SMSA’s) being the second
to be revisited. All of these SMSA's were enumerated for the
first time in 1975,

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA’s are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif. ’

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-ind.; Colorado Springs, Colo.; Columbus, Ohio;
- Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.:
San Antonio, Tex.. San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke,
Mass.-Conn,

In this SMSA, 5,424 housing units were eligible for inter-
view. Of these sample units, 243 interviews were not obtsined
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 informed respondent couid be found after repeated visits,
In addition to units eligible for interview, 417 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 1978 survey=The
sample housing units designated to be interviewed in the 1978
survey consisted of the following categories which are described
in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey.

2. Ali 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 1975
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.)

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. {This sample represented the housing units built in
permit-issuing areas, since the 1975 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. {This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1878 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.) .

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
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two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas- under the jurisdiction of
permit-issuing offices (the permit-issuing universe) and units
constructed in permit-issuing areas since the 1970 census {the
new construction universe). In addition, the sample for those
SMSA's which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit universe). The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.. San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample, Thus, for the three largest
SMSA’s, the overall sampling rate differed by 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 proportionately
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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and -Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records

~ were stratified by race of head {non-Black/Black) and the vacant
records were stratified into four categories pertaining to the
value or rent associated with the vacant housing units. The
occupied housing unit records were further stratified so that
each uhit was assigned 1o 1 of 50 strata according to its tenure,
family size, and household income category as illustrated by the
following table:

Tenure

Renter—
Family size

Owner—
Family size

Household
income

12345+ 12345+

Under $3,000. . ...
$3,000 to $5,999 . .
$6,000t0 $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 ot for the balance, and the vacant housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate. o

For those SMSA's which are 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
sampling operation for the universe was the selection {using the
overall sampling rate) of a sample of census enumeration
districts within these areas. Prior to this sample selection, the
ED's were stratified by census tfact within the central city and
within the balance of the SMSA. The probability of selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Numbaer of housing units in + 1970 census ED
1970 census ED 3

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 multipie 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
sample housing units.

The next step was the selection of one of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sampte. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

L

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies 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. Units missed in the.1970 census.

- 4, 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. '

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA’s except Newport News-Hampton, Va. 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}, while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sample of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA's: Colorado Springs, Colo.; Rochester, N.Y.; and
Springfield-Chicopee-Holyoke, Mass.-Conn.

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units, These procedures added an estimated

:8,178 new construction units to the coverage of the housing

inventory of this SMSA,

- Coverage improvement for deficiency 2-1n permit-issuing areas,

a sample of mobile homes placed in parks that were missed by
the census or established after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 10,201 units to the coverage of the housing inventory
of this 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
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
no 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. Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 13,738 units to the coverage of the housing inventory of
this SMSA.

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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the mulitiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units
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were then assigned for interview. This procedure added. an
estimated 402 units to the coverage of the housing inventory of
this SMSA,

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (ie. the housing
inventory 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
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 19756 (ie.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures. ‘

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned, This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was egual to the following
ratio:

Waighted count of noninterviewed

Weighted count of interviewed
* housing units

housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview cells for sample
housing units from the permit-issuing universe (where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the -nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells}.

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 mentioned
previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from permit-issuing universe in a cell
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent

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

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily, -
this would have been controlled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was -
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost: unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978B lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory
weight associated with each 1975-1878 lost,unit. This weight
was used 10 tabulate the estimates of the characteristics of the
1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a threé-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 1, Housing
Characteristics for States, Cities, and Counties, Part 1.
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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 Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well,

Obtaining a measurement of the total nensampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 AHS-SMSA sample.

1970 census—A number of studies were conducted to measure

two types of_g'gneral 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
. accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation 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 Housing
Characteristics as Measured by Reinterviews.

AHSSMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a _studv was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, “Reinterview
Results for Annual Housing Survey—-SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented.

The Coverage !mprovement Program also had certain
deficiencies. 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 -

conversions, 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 units located inside these
ED’s would be represented in the sample. However, it has been
estimated that the 1975 AHS sample missed as much as 2
percent of all housing units in these ED’s because they were not
listed during the canvassing. |t should be noted that since these
ED's were recanvassed for the 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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 passible
samples of the same size that could have been selected using the
same sample design. Even if the same questionnaires, instructions,
and interviewers were used, estimates from each of the different
samples would differ from each other. The sampling error of a
survey estimate provides a measure of the variation 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 nensampling
errors, but it does not measure, as such, any systematic biases in
the data. Therefore, the accuracy of the estimates depends on
both the sampling and nonsampling errors measured by 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 interval
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
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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 96 percent of the intervals from two
standard errors below the estimate to two standard errors
above the estimate would inciude 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 -

constructed interval,

The figures presented in the following tables are approxi-
mations 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 approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975.

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
25,800 for the total SMSA, 19,080 for the central city of the
SMSA, and 17,360 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 percentages
are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table Il presents the standard errors of estimated per-

_centages of the 1978 housing inventory as well as estimated
percentages of the 1975-1978 lost units. Two-way interpolation
should be used to determine standard errors for estimated
percentages not spemfncallv shown in table Il.

Included in tables | and |1 are estimates of standard errors for

estimates of zero and zero percent. These estimates of standard
errors are considered as overestimates of the true standard errors
and should be used primarily for construction of confidence

TABLE 1. Standard Errors for Estimated Number of Housing Units
in the 1978 Housing Inventory and for Estimated Number of 1975
1978 Lost Units for the San Diego, Calif., SMSA, for the Cantral City,
and far the Balance (Not in Central City} of the SMSA

{68 chances out of 100)

Stendard error*
Size of
. estimate Notin
SMSA In central central
city city
0 150 140 140
100 . ......00vnnn 150 140 140
200, . ..., 170 170 170
600. . ............ 270 260 270
700, . ... - 320 310 320
1000 ............ 380 370 380
2500 ............ _ 610 580 600
5000 ............ 860 830 840
10000 ........... 1,210 1,160 1,190
25000 ........... 1,910 1,830 1,880
50000 ........... 2,680 2,560 2,640
75000 ........... 3,270 3,100 3,220
100000, .......... 3,750 3,530 3,690
160,000, .......... 4,550 4,220 4470
200000, .......... 5,190 4,750 5,100
250000, .......... 5,740 5160 5,630
300000........... 6,210 5,490 6.080
400000........... 6,980 o= 6,830
500,000, .......... 7,620 — -
600,000........... 8,120 - -
700000........... 8,510 - -

1For estimates pertaining to neéw construction, the standerd errors
shown in the teble should be multiplied by e factor of 1.2 for the total

" SMSA, 1.1 for the central city, and 1.2 for the balence (not In central

city) sstimates.

intervals for characteristics when an .estimate of zero is
obtained.

For ratios, 100 (x/y), where x is not a subclass of y, table 1|
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
ay = the standard error of the denominator
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TABLE Il. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 Lost Units for the San Diego, Calif., SMSA, for the Central City,
and for the Balance {Not in Central City) of the SMSA

{68 chances out of 100)

Estimated percentage’
Base of
percentage Oor | lor | 50r| 10or} 250r 50
100 99 95 90 75
200.......... 424 (424 | 424 424| 424 429
500.......... 227 |22.7 227 227 235| 271
700. . ........ 174 |174 174 | 74| 199 229 ~
1000 ........ 128 |128 128| 12.8| 16.6 19.2
2500 ........ 5.6 56 56 73| 105 12.1
5000........ 29 28 3.7 5.1 74 8.6
10,000 ....... 1.5 1.5 2.6 3.6 5.3 6.1
25000 ....... 06 | 08 1.7 237 33 3.8
50,000 ....... 03 | 05 1.2 1.6} 23 27
75000 ....... 02 |04 1.0 1.3 1.9 2.2
100,000. . ... .. 0.15]| 0.4 08 1.2 1.7 1.9
150,000....... 010§ 0.3 07| 0.9 1.4 1.6
200,000....... 007 | 03 06| o8| 12 1.4
250,000....... 006 0.2 05| 0.7 1.1 1.2
300,000, ...... 005} 0.2 05| 0.7 1.0 1.1
400,000....... 0.04 | 0.2 04 06| 08 1.0
'500,000....... 0.03} 0.2 0.4 05| 0.7 09
600,000. . ..... 0.02 )] 0.2 03| 05} 0.7 0.8
700,000. .. .... 002|014, 03| 04 0.6 0.7

The entry for "x" is determined as follows by vertically
interpolating between 6,210 and 6,990:

346,900-300,000 = 46,900
400,000—300,000 = 100,000
46,900

6,210 + ———

100,000 8,580

(6,990-86,210) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 340,320 to 353,480 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units [ies
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 336,372 to 357,428
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 333,740 to 360,060
housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 346,900
owner-occupied housing units, 99,400, or 28.7 percent, had two
bedrooms. Interpolation in table 1l of this appendix (i.e.,
interpolation on both the base and percent) shows that the
standard error of the 28.7 percent is approximately 0.9
percentage points. The following interpolation procedure was
used. '

The information presented in the following table was
extracted from table II. The entry for “p" is the one sought.

'Standard errors are presented to the nearest one-tenth of one per-
centage 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 esti-
mates 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 central city, and 1.2 for the balance [not in central city).

Hlustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 346,900
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 6,580. 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.

Size of estimate Standard error

300000 ............... 6,210
346900 ............... X
400000 ............... 6,990

Estimated percentage
Base of percentage
250r75 28.7 50
300000........... 1.0 a 1.1
346,900........... p
400,000, ...... e 0.8 b 1.0

1. The entry for cell “a"” is determined by horizontal inter-
polation between 1.0 and 1.1.

28.7-25.0 = 3.7
50.0—25.0 = 25.0
3.7 .

1.0+ 25 (1.1-1.0) = 1.0

2. The entry for cell “b"” is determined by horizontal inter-
polation between 0.8 and 1.0.

28.7-25.0= 3.7
50.0-25.0 = 256.0

0.8+ 250(10 0.8) =
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3. The entry for “p” was then determined by vertical inter-
polation between 1.0 and 0.8.

346,900--300,000 = 46,900
400,000—300,000 = 100,000

46,900

1.0+ 760,000

(0.8-1.0)=0.9

Consequently, the 68-percent confidence interval, as shown by
these data, is from 27.8 to 29.6 percent; the 90-percent
confidence interval is from 27.3 to 30.1 percent; and the
95-percent confidence interval is from 26.9 to 30.5 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 betwegn estimates
of the same characteristics in two different SMSA's or the
difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 1975 and 1978 characteristics,

lllustration of the computation of the standard error of a
difference—Table A-1 of part A of this report shows that in
1978 there were 158,600 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 59,200. Table | shows the standard error of
168,600 is approximately 4,660, and the standard error of
99,400 is approximately 3,740. Therefore, the standard error of
the estimated difference of 59,200 is about:

5,980 = v/ (4,660)* + (3,740)*

Consequently, the 68-percent confidence interval for the 59,200
difference is from 53,220 to 65,180 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 all possible
samples. Similarly, the 90-percent confidence interval is from
49,632 to 68,768 housing units, and the 95-percent confidence
interval is from 47,240 to 71,160, Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to 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 lies within the interval. The following proce-
dure may be used to estimate confidence limits of a median
based on sample data:

1. From table |l determine the standard error of a B0-percent
characteristic on the base of the median. )

2. Add to and subtract from 50 percent the standard error
determined in step 1.

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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 §0 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 1ie between these two values.

Hiustration of the computation of the 95-percent confidence
interval 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 346,900 housing units, -

1. Interpolation in table |1 shows that the standard error of 50
percent on a base of 346,900 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
percentage limits of 47.8 and 52.2. ]

3. From table A-1 of part A, it can be seen that 47,800
owner-occupied housing units, or 13.8 percent, had one
person {for purposes of calculating the median, the category
of one person is considered to be from 0.5 to 1.5 persons);
that an additional 128,600 owner-occupied housing units, or
37.1 percent, had two persans {i.e., 1.5 to 2.5 persons); and
that 58,900, or 17.0 percent, had three persons {i.e., 2.5 to
3.5.persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

1.5+ (2.6-1.5) (.i'sa-;—?—'a) =24

Similarly, the upper limit of the -95-percent confidence
interval is found to be about:

52.2-50.9\ _
25+ (3.5-2.5)( = )- 2.6
Thus, the 95-percent confidence interval ranges from 2.4 to
2.6 persons,
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SAMPLE DESIGN

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 15 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month. : ' o

Each group of SMSA’s is being interviewed for the AHS on a
rotating basis with this group {AA-1 SMSA’s) being the second
to be revisited. Alf of these SMSA's were enumerated for the
first time in 19765. :

. For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12

SMSA's are each represented by a sample of about 5,000 -

designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Qakland,
Calif.

The remaining SMSA's in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado - Springs, Colo.; Columbus, Ohio;
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hamgton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.;
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke, Mass.-
Conn.

" In ‘this SMSA, 14,261 housing units were eligible for
interview. Of these sample units, 8568 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 informed respondent could be found after repeated

visits. In addition to units eligible for interview, 950 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 1978 survey;The
sample housing units designated to be interviewed in the 1978

" survey consisted of the following categories which are described

in detail in the succeeding sections.

1. All sample housing units that were interviewed in the 1975
survey. '

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 1975
survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS question-
naire, page App-20.)

3. All sample housing units that were selected from the list of
new construction building permits issued since the 1975
survey. (This sample represented the housing units buiit in
permit-issuing areas, since the 1975 survey.}

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. {This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.)

5. All sample housing units that were selected as part of the
1978 Coverage Improvement Program. (This sample repre-
sented most of the housing units which, until 1978, did not
have a chance of selection.)

Selection of the 1975 AHS-SMSA sample—The sample for the
SMSA’s which are 100-percent permit-issuing was selected from
two sample frames—units enumerated in the 1970 Census of
Population and Housing in areas under the jurisdiction of
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permit-issuing offices (the permit-issuing universe} and units

constructed in permit-issuing areas since the 1970 census {the

new construction universe). In addition, the sample for those '

SMSA’s which are not 100-percent permit-issuing included a
sample selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices (the non-
permit universe}. The following SMSA’s are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic,
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 SMSA's contain a sample from the nonpermit universe.

Sampling operations, described in the following paragraphs,
weré performed separately within the central city and the
balance of the SMSA for each of the sample frames. The overall
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest
SMSA's, the overall sampling rate differed by central city and
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 balance
of the SMSA, since the sample was distributed proportionately
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 units
enumerated in permit-issuing areas of the SMSA during the

1970 Census of Population and Housing. This file contained ‘

records for occupied housing units, vacant housing units, and
units in certain special places or group quartetjs'. 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 housing unit records
were stratified by race of head {non-Black/Black} and the vacant
records. were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
income R

12345+ 12345+

Under $3,000. . ...
$3,000 to $5,999 ..
$6,000 to0 $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

MN.J.; San Bernardino-Riverside-Ontario, Calif.; San’

either the central city or for the balance, and the vacant housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
units, thereby |nsur|ng the necessary deslgnated 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
independent operation within this SMSA. Prior to sample
selection, the list of permits was chronologically stratified by
the date the permits were issued, and clusters of an expected
four (usually- adjacent) housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate :
* For those SMSA's whlch are 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
sampling operation for the universe was the selection {using the
overall sampling rate} of a sample of’ census enumeration-
districts within these areas. Prior to this sample selection, thé
ED’s were stratified by census tract within the central city and
within the balance. of the SMSA. The probability of selection of
an ED was proportionate to the following measure of size:

Group quarters population in
Number of housing units in. + 1970 census ED
1970 census ED . .3

4

5

The sample ED s were then divided into segments, i.e., small
land areas with welldeflned boundaries having an expected size
of four, or a multipte 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
sampie housing units.

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

1975-1978 addltlons to the housing inventory—In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
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units buiit in permit-issuing areas since .the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously. . ln the nonpermit universe, sample segments were
dependently recanvassed usmg Ilstlng sheets from 1875, to

identify any units missed in the.1975 survey or.any units added .

since the 1975 survey.

Sample selection for the - 1978-_-‘Coverage Irnprovement

Program—The Coverage Impravement, Program was . undertaken

to .correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new constructlon universes. The coverage
deficiencies included the followmg 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. Units missed in the 1970 census. ’

4. Units converted to resrdentlal use that were nonresrdentlal at
the time of the 1970 census.™ * * = ¢

5. Houses that have been moved onto their present s:te smce
the 1970 census. g0 : .o

6. Mobile homes ptacéd outside parks smce the 1970 Census or
vacant at the time of the 1970 census et e

Coverage improvement for defrcrency 1 A sample of new

construction units, whose permlts were |ssued before Januaryﬁ

1970, but completed after April | 1970 was selected for each of
the AA-1 SMSA’s except Newport News Hampton Va, Two
different procedures were used. For the flrst procedure the
sampling was carried out in two stages for one and two unlt
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 onglnally selected for
the AHS-SMSA sample (regular AHS umts) while sample units

selected from three-or-more-unit structures were sampled at

one-half the rate of regular AHS units, '.
The first stage was a sample of permtt offu:es and the second
stage a sample of the 1969 permits within each of the selected

permit offices. Since these permits_were ot available for

Newport News- Hampton Va SMSA, “these coverage improve-

ment procedures were not lnstltuted for thls SMSA. 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 procedure was emploved in the followmg.

SMSA’s:  Colorado Springs, Colo.; Rochester NY an_d
Sprlngfleld -Chicopee-Holyoke, Mass. Conn

In the remaining 1.1 SMSA's unlts whose permlts were |ssued_

before January 1970, but which’ were completed after April
1970, were identified from the Survey of Construction (SQC), a
survey of building permits conducteéd monthly by the Bureau of
the Census. These units were then sampled at one-third the rate
of regular AHS un|ts These procedures added an estimated

8,534 new construction units to the coverage of the housmg

|nventory of thls SMSA .
PO I K

Coverage improvement for deficiency 2—In permit-issuing areas,
a sample of -mobile homes placed i/ a park that was missed by

the census or estabiished after the census was selected in two
stages. First, for each 1978-1979 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. This procedure added an
estimated 9,060 units to the coverage of the housing inventory
of thls SMSA

Coverage improvement for deficiencies 3- G-The remaining
missed units were sampled by one of two procedures. The first
procedure was designed to represent units from the following
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
no 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. Then, succeeding
structures in a defined path of travel to the right of the
structure 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 structures 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 structures was selected. This procedure added an esti-
mated 18,255 units to the coverage of the housing inventory of
this SMSA.

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 units in multiunit structures of less
than 10 units was selected from the permit-issuing universe.
Second; for the multiunit structures selected above, all units
were listed and matched to the 1970 census. Any missed units
were then assigned for interview., This procedure added an
estimated 1,489 units to the coverage of the housing inventory
of this SMSA.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory f{i.e.,

the housing
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inventory 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 '

census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory) and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 (i.e.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in all SMSA's. Prior to the implementation
of the ratio estimation procedure, the basic weight (i.e., the
inverse of the probability of selection} for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio:

Weighted count of interviewed

Wetghted count of nonlnter\rlewad
housing units +

hiousing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separatety for 50 noninterview cells for sample
housing units from: the permit-issuing universe {where the cells
consisted of 1 or more of the different strata used in the
stratification 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 from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpermit universe
and the coverage improvement universe, (if units were not
included in any of the previous cells),

The following ratio estimation procedure was employed for

ali 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 mentioned
previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housing units from r;ermit-issuing universa in a call
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent

file of 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 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 unit within the
carresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,
this would have been cor_'ntrolled by sampling within the strata
during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
issuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process.

1975-1978 lost units—The 1975-1978 lost unit estimates
employed the threestage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing Report,
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1875 housing inventory, there was a 1976 housing inventory
weight associated with each 1975-1978 lost unit. This weight

" was used to tabulate the estimates of the characteristics of the

1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation proce-
dure can be found in the AHS Series H-170 reports for 1975.
Ratio estimation procedure of the 1870 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
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
gonsampling 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
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‘associated with the sample estimates from the 1970 census can
be found in the 1970 Census of Housing report, Volume |,
Housing Characteristics for States, Cities, al_'ld pounties, 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censuses as well.

. Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1975 AHS-SMSA sampie.

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
accuracy 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- method-
‘ology employed, are presented in the 1970 Census of Popu-
-lation and Housing Evaluation and Research Program Reports,
Series PHC(E)-b, The Coverage of Housing in the 1970 Census,
and PHC{E}-10, Accuracy of Data for Selected Housing Char-
éc_teristiu as Measured hy Reinterview,

AHSSMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, ‘‘Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction 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 relatively short time span involved, it
is possible that construction of these 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 construction in special places that do not
require building permits, such as military bases, are also not
adequately represented.

The Coverage Impryvement Program also had certain
deficiencies. 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
conversions. 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 ali units located inside these
ED's would be represented in the sample. However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be considerably less for 1978.

Rounding errors—For errors associated with processing, the
rounding 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 scheduies, instructions,
and interviewers were used, estimates from each of the different
samples would differ from each other. The sampling error of a
survey estimate provides a measure of the variation 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
both the sampling and nonsampling errors measured by 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 interval
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 possible
samples. ’ '
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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 pessible
samples. . .

3. Approximately 85 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
particutar sample, one can say with specified confidence that
the average result of all possible samples is included in the
constructed interval. -

The figures presented in the followmg tables are approxl-
mations to the standard errors of various estimates shown in this
report for this SMSA. In order to derive standard errors that
would be applicabie to a wide variety of items and also could be
prepared at a moderate cost, a number of approximations were
required. As & result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975.

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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, 10,960 for the central city of the
SMSA, and 23,200 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 percentages
are relatively more reliable than the corresponding estimates of

the numerators of the percentages, particularly if the per- -

centages are 50 percent or more.

Tables 11 through 1V present the standard errors of estimated
percentages of the 1978 housing inventory as well as estimated
percentages of the 1975-1978 lost units. Two-way interpolation
should be used to determine standard errors for estimated
percentages not specifically shown in tables [l through IV.

Inc!uded in tables | through IV are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered as overestimates of the true
standard errors and should be used primarily for construction of
confidence intervals for characteristics when an estimate of zero
is obtained.

For ratios, 100 {x/y}, where x is not a subclass of y, tables 11
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 approxi-
mately equal to:

TABLE 1. Standard Errors for Estimated Number of Housing Units in
the 1978 Housing lnventory and for Estimated Number of 1975-1978
Lost Units for the San Francisco-Dakland, Calif., 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!
Size of estimate .
SMSA In r.?ntral Not mi
city central city
100 70 120
100, ............. 100 | 80 120
200, . ...... .o 140 120 150
§00. ............. 220 190 240
7000 ... .. .o 280 220 290
1000 ........ e 320 270 340
2500 ............ 500 420 540
5000 ............ 700 590 770
10000 ........... . 990 840 1,090
25000 ........... 1,670 1,310 1,710
50000 ........... . 2210 1,810 2,400
75000 ........... 2,690 2,170 2920
100,000........... 3,090 2,450 3,350
150,000, .......... 3,750 2,860 4,050
200000........... 4,280 3,130 4610
260000, ......,... 4,740 3,200 5,080
300000, .......... 5,130 3,360 5,480
400,000, _......... 5,800 3,250 6,140
500000........... 6,330 2,750 6,640
600,000. . ... e . 6,770 - 7,010
700000........... 7,130 - 7,290
800000........... 7420 - 7.480
800000........... 7,680 — 7,680
1,000,000 ......... 7.820 - -
1,110,000 ......... 7,940 - -
1,200000 ......... 8,020 - -
1,300000 ......... 8,040 - -
1400000 .. ....... 8,020 —_ —

lFor 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 central city, and 1.1 for the balance {not in central
city) estimates,

where: x = the numerator of the ratio
y = the denominator of the ratio
o. = the standard error of the numerator
ov = the standard error of the denominator
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Iilustration of the use of the standard error tables—Table A-1 of
part A of this repart shows that in 1978 there were 661,000
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 6,990. 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.

Size of estimate Standard error

600000 ............... 6,770
661000 ............... X
700000 ............... 7,130

The entry for “x” is determined as follows by vertically
interpolating between 6,770 and 7,130:

661,000-600,000 = 61,000
700,000—600,000 = 100,000

61,000

+
6.770 100,000

(7,130-6,770) = 6,990

Consequently, the 68-percent confidence interval, as shown by
these data, is from 854,010 to 667,990 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 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, ties within the interval from 649,816 to 672,184
housing units with 90 percent confidence; and that the average

estimate lies within the interval from 647,020 to 674,980 -

housing units with 95 percent confidence.

Table A-1 of part A also shows that of the 661,000
owner-occupied housing units, 188,400, or 28.5 percent, had
two bedrooms. Interpolation in table I of the appendix lie.,
interpolation on both the base and percent) shows that the
standard error of the 285 percent is approximately 0.5
percentage points. The following .interpolation procedure was
used.

The information presented in the following table was °

extracted from table |1. The entry for *p”' is the one sought.

Estimated percentage

Base of percentage
250r75 285 50
600,000........... 0.6 a 0.8
661000, .......... P
700,000, .......... 05 b 0.6

1. The entry for ceil “a” is determined by horlzontal inter-
polation between 0.6 and 0.6. '

285-250=35
50.0-250=25.0

0.6 250(06—06}

2. The entry for cell “b" is determined by horizontal inter-
polation between 0.5 and 0.6.

28.5-250=35
50.0-260=250

05+25—0{06-05)

3. The entry for “p’ was then determined by vertical inter-
polation between 0.6 and 0.5.

661,000—600,000 = 61,000
700,000-600,000 = 100,000
61,000

[Ilf5+100000 (05 —0.6) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 28.0 to 28.0 percent; the 90-percent
confidence interval is from 27.7 to 29.3 percent; and the
85-percent confidence interval is from 27.5 to 29.5 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
difference between separate and uncorrelated characteristics in
the same SMSA. However, if there is a high positive correfation
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 1975 and 1978 AHS-SMSA
samples a posltwe correlation should be expected when making
comparisons between 1975 and 1978 characteristics.

fllustration of the computation of the standard error of:a
difference—Tabie A-1 of part A of this report shows that.in
1978 there were 304,500 owner-occupied housing units with
three bedrooms in this SMSA, Thus, the apparent difference, as
shown by these data, between owner-accupied housing units
with two bedrooms and owner-occupied. housing units with
three bedrooms is 116,100. Table | shows the standard error of .

' 304,500 is approximately 5,160, and the standard error of

188,400 is approximately 4,160. Therefore, the standard error
of the estimated difference of 116,100 is about:

6,630 = \/ (5,160)? + (4,160)?
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TABLE . Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975
1978 Lost Units for the San Francisco-Oakland, Calif., SMSA

{68 chances out of 100)

Estimated percentage’
Base of porcentage Oor ] 1or | Bor [ 100r| 250r 50
100 99 95 a0 75
100.......... 498 |498 | 498 [ 498 498 498
200, ......... 33.2 1332 | 332|332 332 3b.2
500.......... 166 {166 | 166 | 16.6 | 19.3| 223
700, ......... 124 124 124 [ 124 | 18.3 18.8
1000 ........ 90 | 90 90| 95 136 15.8
2500 ........ 38 | 38 43| 60| 86 10.0
5000 ........ 1.9 1.9 3 421 6.1 7.0
10000 ....... 1.0 1.0 22} 30} 43] 5.0
25000 ....... 04 | 06 1.4 19 27 3.2
50000 ....... 02 | 04 1.0 1.3 1.9 2.2
76000 ....... 0.13] 04 0.8 1.1 1.6 1.8
100,000, ... ... 0.10| 0.3 07 09| 14 1.6
160,000. ... ... 007{ 03 | 06| 08| 1. 1.3
200,000....... 0.05] 0.2 05| 07 1.0 1.1
250,000....... 0.04] 0.2 04| 06| 09 1.0
300,000....... 0.03] 0.2 04 05| 08 09
400,000....... 0.02{ 0.2 03| 05| 07 0.8
500,000....... 0021 014 03| 04| 06 0.7
600,000. . ..... 002| 013 03| 04| 06 0.6
700,000....... 001] 012 03| 04| 05 0.6
800,000. . ... ..l o001} on 02| 03| 0b 0.6
900,000, ...... 001} 010 02] 03] 05 05
1,000,000 .....] 001§ 010} 02| 03| 04 0.5
1,100,000 ... .. Q01| 009| 02] 03 04 05
1,200000 .....| 001 009 02} 03] 04 0.5
1,300000 .....| Q01| 009{ 02| 03| 04 0.4
1,400,000 ... .. 001 008| 02| 03] 04 04

! Standard errors are presented to the nearest one-tenth of one percent-
age 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
multipltied by a factor of 1.2.

Consequently, the 68-percent confidence interval for the
116,100 difference is from 109,470 to 122,730 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 roughty 68 percent
of all possible samples. Similarly, the 90-percent confidence
interval. is from 105,492 to 126,70B housing units, and the
95-percent confidence interval is from 102,840 to 129,360.
Thus, we can conclude with 95 percent confidence that the
number of 1978 owner-occupied housing units with three
bedrooms is greater than the number of owner-occupied housing

units with two bedrooms since the 95-percent confidence

interval does not include zero or negative values.

TABLE 111. Standard Ercors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentsges of 1875-
1978 Lost Housing Units for the Central City of the San Francisco-
Oakland, Calif., SMSA

(63 chances out of 100)

Estimated percentage’
Base of percantage Qor | lar | S5ar | t0o0r | 250r 50
100 99 95 90 75
00, ...... L..]416 |416 | 416 | 416 | 416 422
200, ......... 26.3 [263 263 ] 26.3 | 26.3 29.9
500. ......... 125 [125 1261 125 ]| 164 18.9
700 ......... 9.2 9.2 9.2 96 | 138 16.0
1000 ........ 6.7 6.7 6.7 801116 13.4
2500 ........ 2.8 28 3.7 5.1 7.3 84
5000 ........ 1.4 14 26 36 5.2 6.0
10000 ....... 0.7 0.8 1.8 25 37 4.2
25000 ....... 0.3 05 1.2 1.6 2.3 2.7
50000 ....... 0.14) 04 0.8 1.1 1.6 19
75000 ....... 0.10] 0.3 0.7 0.9 1.3 1.5
100,000....... 0.07| 0.3 0.6 08 1.2 1.3
150,000, ...... 0.05| 0.2 0.5 0.7 0.9 1.1
200,000....... 0.04]| 0.2 04| 0671 08 09
250,000, .. ... .| 0.03] 0.2 04| 05| 07 08
300,000, ...... 0.02( 0.15 0.3 0.5 0.7 08
400,000. . ... .. 0.02| 0.13 0.3 0.4 0.6 0.7
500,000....... 0.0t] 0.12 0.3 04] 05 0.6

IStandard errors are presented to the nearest one-tenth of one percent-
age point except when the standard error is less than fifteen-hundredths
of one percentage point; in those cases, the standard error is shown 10 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. .

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
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a .
stated degree of confidence that the average median from a]l
possible samples lies within the interval. The following proce- -
dure may be used to estimate confidence limits of a median
based on sample data:

1. From tables |1 through 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
determined in step 1.

3. Using the distribution of the characteristics, read off the
tonfidence interval corresponding to the two points
established in step 2.

For about 68 out of 100 possible samples, the average median
from all possible samples would lie between these two values.
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A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and
minus twiu_a 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.

Hlustration of the computation of the 95-percent confidence
interval 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 661,000 housing units.

i
she

. 1. Interpolation in table |l shows that the standard error of 50
percent of a base of 661,000 is approximately 0.6 percentage .

points.

2. To obtain a $5-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This vields
percentage limits of 48.8 and 51.2.

3. From table A-1 of part A, it can be seen that 102,000 owner-
occupied housing units, or 15.4 percent, had one person
{for purposes of calculating the median the category of
one person is considered to be from 0.5 to 1.5 persons} and
that an additional 222,200 owner-occupied housing units, or
35.8 percent, had two persons (i.e., 1.5 to 2.5 persons).

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

1.5 + (2.5~1.5) (M) =25

33.6

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:

1.5+ (2.5-1.5) (w) =26

33.6

Thus, the 95-percent confidence interval ranges from 2.5 to
2.6 persons.

TABLE IV. Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1975-
1978 ‘Lost Housing Units for the Balance (Not in Central City) of the
SMSA

(68 chances out of 100)

Estimated percentage’
Base of percentage Oor lor | Sor | 100r | 25 0r 50
100 | 99 g5 90 75
200.......... 372 (372 | 372 37.2| 372 | 385
500.......... 19.1 (181 [ 1811191 211 | 243
700.......... 145 |145 | 145 145 178 | 206
1,000 ........ 106 ]106 | 106 | 106 ]| 149 | 17.2
2500 .. ...... 45 | 45 47| 65| 94| 109
5000 ........ 23 | 23 34) 46} 6.7 7.7
10000 ....... 1.2 | 1.2 24| 33| 4.7 5.4
25000 ....... ‘05 | 0.7 151 21} 30 3.4
50000 ....... 02 | 05 111 15} 21 2.4
75,000 ....... 02 | 04 09| 12| 17 2.0
100,000, ...... 0121 03 [ 07| 10| 15 1.7
160,000. ... ... 0.08] 0.3 06| 08| 1.2 1.4
200,000. . ..... 0.06| 0.2 o5| 07| 1.1 1.2
250,000. . ..... 0.05| 0.2 05| 07 09} 1.1
300,000. . ..... 0.04f 0.2 04 06] 09 1.0
400,000. . ..... 0.03( 02 04].05| 07 0.9
500,000. ... ... 002 015 03| 05| 07 0.8
600,000....... 0.02| 014 03| 04| 06 0.7
700,000. ... ... 002{ 0.13| 03| 04| 06| 0.7
800,000. ...... 001| 012| 03| 04| 05} 0.6
900,000. . ..... 001 011| 02| 03] 05 0.6

! Standard erross are presented to the nearest one-tenth of one percent-
age point axcept whaen the standard error is tess 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
muitiplied by a factor of 1.2,
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SAMPLE DESIGN visits, or were unavailable for some other reason; or, for vecant

Annual Housing Survey—The estimates for each of the 15
SMSA's are based on data collected from the 1978 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. In each of the 156 SMSA’s, the
data were collected for the 12-month period from April 1978
through March 1979 with one-twelfth of the sample units being
visited each month.

_Each group of SMSA’s is being interviewed for the AHS on a

rotating basis with this group {AA-1 SMSA's) being the second
to be revisited. All of these SMSA’s were enumerated for the
first time in 1975.

For each group of SMSA's, the largest SMSA from 3 of the 4
geographic regions is represented by a sample of about 15,000
designated housing units evenly divided between the central city
and the balance of the respective SMSA. All the remaining 12
SMSA's are each represented by a sample of about 5,000
designated housing units distributed proportionately between
the central city and the balance of the respective SMSA based
on the distribution of total housing units in each sector.

The largest SMSA’s in the AA-1 group (1978-1979) are:
Atlanta, Ga.; Philadelphia, Pa.-N.J.; and San Francisco-Oakland,
Calif.

The remaining SMSA’s in the AA-1 group are: Cincinnati,
Ohio-Ky.-Ind.; Colorado Springs, Colo.; Columbus,
Kansas City, Mo.-Kans.; New Orleans, La.; Newport News-
Hampton, Va.; Paterson-Clifton-Passaic, N.J.; Rochester, N.Y.
San Antonio, Tex.; San Bernardino-Riverside-Ontario, Calif.;
San Diego, Calif.; and Springfield-Chicopee-Holyoke,
Mass.-Conn,

In this SMSA, 5,362 housing units were eligible for
interview., Of these sample units, 153 interviews were not
obtained because, for occupied sample units, the occupants
refused to be interviewed, were not at home after repeated

Obhio; -

units, no informed respondent could l:lae found after repeated
visits, In addition to units eligible f$r interview, 449 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 1978 survey—The
sample housing units designated to be |nterwewed in the 1978
survey consisted of the following categorles which are described
in detail in the succeeding sections. !

1. All sample housing units that were ifnterviewed in the 1975
survey. i

2, All sampte 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 1975
survey. {For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1978 AHS ques-
tionnaire, page App-20.) ‘

3. All sample housing units that were selected from the list of

- new construction building permits |issued since the 1975
survey. (This sample represented the housing units built in
permit-issuing areas, since the 1976 survey.)

4. All sample housing units that were added to sample segments
in the nonpermit universe since the 1975 survey. (This
sample represented additions to the housing inventory in
nonpermit-issuing areas since the 1975 survey.}

-5, All sample housing units that were selected as part of the
1978 Coverage Improvement Progra'm. {This sample repre-
sented most of the housing units whlch until 1978, did not
have a chance of selection.} !

Selection of the 1975 AHS-SMSA samAle-The sample for the

SMSA’s which are 100-percent permit-is;suing was selected from

'
3
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two sample frames—units enumerated in the 1970 Census of -
Population and Housing in areas under the jurisdiction of -

permit-issuing offices {the permit-issuing universe} and units
constructed in permit-issuing areas since the 1970 census (the
new construction universe}. In addition, the sample for those
SMSA’s which are not 100-percent permit-issuing included a
sampie selected from a third frame—those units located in areas
not under the jurisdiction of permit-issuing offices {the non-
permit universe). The following SMSA's are 100-percent
permit-issuing: Newport News-Hampton, Va.; Paterson-Clifton-
Passaic, N.J.; San Bernardino-Riverside-Ontario, Calif.; San
Diego, Calif.; and San Francisco-Oakland, Calif. The remaining
10 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
sampling rate used to select the sample for each SMSA was
determined by the size of the sample. Thus, for the three largest

" SMSA’s, the overall sampling rate differed by 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 re-
maining 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 proportionately be-
tween 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 units
enumerated in permit-issuing areas of the SMSA during the
1970 Census of Population and Housing. This file contained
records for occupied housing units, vacant housing units, and
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 housing unit records
were stratified by race of head {non-Black/Black) and the vacant
records were stratified into four categories pertaining 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

Renter—
Family size

Owner—
Family size

Household
income

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 housing
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 units at each of the special places were listed and
subsampled at a rate which produced an expected four sample
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
independent operation within this SMSA. Prior to sample

selection, the tist of permits was chronologically stratified by’

the date the permits were issued, and clusters of an expected
four {(usually adjacent} housing units were formed. These
clusters were then sampled for inclusion at the overall sampling
rate. '

For those SMSA's which are 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
sampling operation for the universe was the selection (using the
overall sampling rate) of a sample of census enumeration
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 selection’of -

an ED was proportionate to the following measure of size:

Group quarters population in S

Number of housing units in + 1970 census ED
1970 census ED 3

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
sample housing units.

The next step was the selection of ore of these segments
within each sample ED. All units in existence at the time of
interview in these selected segments are in sample. Thus, units
enumerated in the 1970 census as well as units built since the
1970 census are included.
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1975-1978 additions to the housing inventory~In the permit-
issuing universe, a sample of new construction building permits,
issued since the 1975 survey, was selected to represent housing
units built in permit-issuing areas since the 1975 survey.
Sampling procedures were identical to those used in selecting
the 1970-1975 new construction sample, which were described
previously._ In the nonpermit universe, sample segments were
dependently recanvassed, using listing sheets from 1975, to
identify any units missed in the 1975 survey or any units added
since the 1975 survey.

Sample selection for the 1978 Coverage Improvement
Program—The Coverage Improvement Program was undertaken
to correct certain deficiencies in the AHS-SMSA sample from
the permit-issuing and new construction universes. The coverage
deficiencies included the following units:

1. New construction frdm building permits issued prior to
January 1970, but completed after Aprit 1, 1970.

2. Mobile homes placed in parks either missed during the 1970

census or established since the 1970 census.

3. Units missed in the 1970 census,

4. Units converted to residential use that were nonresidential at
the time of the 1970 census. R

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

6. Mobile homes placed outside parks since the 1870 census or
vacant at the time of the 1970 census.

Coverage improvement for deficiency 1—A sample of new
construction units, whose permits were issued before January
1970, but completed after April 1970, was selected for each of
the AA-1 SMSA's except Newport News-Hampton, Va. 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), while sample units
selected from three-or-more-unit structures were sampled at
one-half the rate of regular AHS units.

The first stage was a sampte of permit offices, and the second
stage a sample of the 1969 permits within each of the selected
permit offices. Since these permits were not available for
Newport News-Hampton, Va., SMSA, these coverage improve-
ment procedures were not instituted for this SMSA. 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 procedure was employed in the following
SMSA’s: Colorado Springs, Colo.; Rochester, N.Y.. and
Springfield-Chicopee-Holyoke, Mass.-Conn,

In the remaining 11 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 Census. These units were then sampled at one-third the rate
of regular AHS units. These procedures added an estimated

~ inventory.of this SMSA,

1,804 new construction units to the coverage of the housing

Coverage improvement for deficiency 2:-In permit-issuing areas,
a sample of mobile homes placed in parks that were missed by
the census or established after the census, was selected in two
stages. First, for each 1878-1979 SMSA, a sample of tracts was
selected and canvassed. All parks were |Iisted and then matched
hack to the 1970 census to identify parks missed by the census
and parks established after the census.‘Seoond, the parks were
divided into clusters of an expected fize of four sites and a
sample of clusters was selected and iqterviewed. Each of the
sample units represented the same nulmt_)a_r of units that the
regular AHS sample units represented. 'll'his'procedure added an
estimated 179 units to the coverage of the housing inventory
of this SMSA. '

Coverage improvement for deficiencies 3-6—The remaining
missed units were sampled by one of t\f'vo procedures. The first
procedure was designed to represent uhits from the following
types of missed structures (structures'that had no chance of
selection for the AHS): i

1. Structures missed in the 1970 censusl.

2. Structures that were completely no'nresidential in the 1970
census but now contain units oonvertled 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
no 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. Then, succeeding
structures in a defined path of travel to the right of the
structure containing the sample unit {were listed until eight
structures {excluding the sample unit strlucture) were found that
had been eligible to be selected forithe AHS. Finally, the
intervening structures that did not have a chance of selection in
the AHS were identified and units within these structures were
interviewed. In cases where the inter\;'iewér workload would
have been too great, a representative subsample of units within
these structures was selected. This prPcedure added an esti-
mated 1,482 units to the coverage of the housing inventory of
this SMSA, ) ) .

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

|
1. Units missed in the 1970 census. i
2. Units converted to residential use silnce the 1970 census in
structures that contained some resideptial units in 1970,

First, a subsample of AHS units in mul%i-unit,structures of less
than 10 units was selected from the permit-issuing universe.
Second, for the multi-unit structures selected above, all units
were listed and matched to the 1970 cénsus. Any missed units
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were then assigned for interview.. This procedure added an
estimated 1,178 units to the coverage of the housing inventory
of this SMSA.

1970 Census of Population and Housing—The estimates per-
taining to the 1970 housing inventory (i.e., the housing
inventory 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
census can be obtained in the 1970 Census of Housing report,
Volume |, Housing Characteristics for States, Cities, and
Counties, Part 1.

ESTIMATION

The AHS sample produced two types of estimates for each
SMSA: Estimates pertaining to characteristics of the housing
inventory at the time of the interview (i.e., the 1978 housing
inventory} and estimates pertaining to characteristics of units
removed from the housing inventory since 1975 {ie.,
1975-1978 lost units). Each type of estimate employed
separate, although similar, estimation procedures.

1978 housing inventory—The AHS estimates of characteristics
of the 1978 housing inventory employed a 1-stage ratio
estimation procedure in alil SMSA’s. Prior to the implementation
of the ratio estimation procedure, the basic weight {i.e., the
inverse of the probability of selection) for each interviewed
sample housing unit was adjusted to account for the noninter-
views previously mentioned. This noninterview adjustment was
done separately for occupied and vacant housing units. The
noninterview adjustment factor was equal to the following
ratio: ‘

Weighted count of noninterviewed

Weighted count of interviewed
+ housing units

housing units

Weighted count of interviewed housing units

Within each sector of each SMSA, a noninterview factor was
computed separately for 50 noninterview . cells for sample
housing units from the permit-issuing universe.{where the cells
consisted of 1 or more of the different strata used in the
stratification of the universe as previously described). En
addition, within each sector separate noninterview factors were
computed for one noninterview cell for conventional new
construction sample housing units from both the permit-issuing
universe and the coverage improvement universe, one noninter-
view cell for mobile homes from both the nonpermit universe
_and the coverage improvement universe, and one noninterview
cell for other sample units from both the nonpérmit universe
and the coverage improvement universe, {if units were not
included in any of the previous cells).

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 mentioned

previously. The ratio estimation factor for each cell was equal to
the following:

1970 census count of housiné units from permit-issuing universa in a cell
AHS sample estimate of 1970 housing units from the cell

For each SMSA, the numerators of the ratios were obtained
from the 1970 Census of Population and Housing 20-percent
file of 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 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 appli'ed
to the existing weight for each sample unit within the
corresponding ratio estimation category.

The effect of this ratio estimation procedure was to
somewhat reduce the variance due to the variation in sample
size of strata used in the sample selection of the permit-issuing
universe, thereby reducing the sampling error below what would
have been obtained by simply weighting the results of the
sample by the inverse of the probability of selection. Ordinarily,

_this would have been controlled by sampling within the strata

during the sample selection process. However, prior to the AHS
sample selection within each SMSA, units already selected for
other Census Bureau surveys were deleted from the permit-
jssuing universe. Thus, some variation in sample size was
introduced during the AHS sample selection process. '

1975-1978 lost unpits—The 1975-1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS-SMSA estimates of the 1975 housing inven-
tory, as was described in the 1975 Current Housing'Report,'
Series H-170, Housing Characteristics for Selected Metropolitan
Areas. Since the 1975-1978 lost units existed, by definition, in
the 1975 housing inventory, there was a 1975 housing inventory.
weight associated with each 1975-1978 lost unit. This weight
was used to tabulate the estimates of the characteristics of the
1975-1978 lost units.

1975 estimation procedure—This report presents data on the
housing characteristics of the 1975 housing inventory from the
1975 Annual Housing Survey SMSA sample. The AHS-SMSA
estimation procedure employed a three-stage ratio estimation
process. A detailed description of this ratio estimation pro-
cedure can be found in the AHS Series H-170 reports for 1975.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing charac-
teristics 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 |, Housing
Characteristics for States, Cities, and Counties, Part 1.
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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 sampllng
errors associated with the sample estimates from the 1970
census can be found in the 1970 Census of Housing report,
Volume |, Housing Characteristics 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
interpretation of questions, inability or unwillingness to provide
correct information on the part of respondents, mistakes in
recording or coding the data, and 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 complete censusas as well. .
Obtaining a measurement of the total nonsampling error
associated with -the estimates from a survey is very difficult,
considering 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
Population and Housing and the 1976 AHS-SMSA sample.

1970 census—A number of studies were .conducted to measure
two types of general errors associated with 1970 census
estimates—“co’verage" 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
accuracy 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 method-
ology employed, are presented in the 1970 Census of Popu-
lation and Housing Evaluation and Research Program Reports,
Series PHC{E)-B, The Coverage of Housing in the 1970 Census,
and PHC(E)-10, Accuracy of Data for Selected MHousing
Characteristics as Measured by Reinterviews,

AHS-SMSA—For the 1978 AHS-SMSA sample, a reinterview
program was not conducted. However, a study was conducted
for the 1975 AHS-SMSA sample. The results of which are
presented in the Census Bureau memorandum, “Reinterview
Results for Annual Housing Survey—SMSA Sample: 1975.”

Coverage errors—In errors of coverage and estimation for
missing data, the AHS new construction sample had deficiencies
in the representation of conventional 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 construction in permit-issuing areas
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for this SMSA. Howaver, these ﬁerrhilts issued during the last 5
months of the survey do not necessanly ‘represent . missed
housing units. Due to the relatively short time span involved, it
is possible that construction of these umts was not completed at
the time the survey was conducted, :n which case, they would
not have been eligible for |nterwew In addition to these
deficiencies, new construction in specnal plac&s that do not
require building permits, such as military bases, are also not
adequately represented.

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

Deficiencies also exist in ED’s where area sampling methods
are used. It had been assumed that all units located inside these
ED’s would be represented in the san:'lple However, it has been
estimated that the 1975 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 1978 survey, the number of
missed housing units may be conSIderany less for 1978.

Roundmg errors—For errors assocm‘lced with  processing, the
rounding 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 r:elatively large bases (eg.,
median number of persons per househol-l). This means that
confidence intervals formed from thelstandard 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 large number of possible
samples of the same size that could have been selected using the
same sample design. Even if the sam:e questionnaires, instruc-
tions, and interviewers were used, estimates from each of the
different samples would differ from each other. The sampling
error of a.survey estimate provides a1 measure of the variation
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 bossnble samples.

One common measure of the samplmg 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 sudfl, any systematic biases in
the data. Therefore, the accuracy of the estimates depends on
both the sampling and ncnsampling|errors measured by 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 comstruct interval
estimates in which the interval mcludés the average result of all
possible samples with a known probabellty. For example, if all
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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
constructed interval, :

The figures presented in the following tables are approxi-
mations to the standard errors of various estimates shown in this
report for this SMSA, in order to derive standard errors that
would be applicable 1o a wide variety of items and also could be
prepared at a moderate cost, a number of approximations were
required. As a result, the tables of standard 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
1975 housing inventory can be found in the AHS Series H-170
reports for 1975.

Table | presents the standard errors applicable to estimates of
characteristics of the 1978 housing inventory as well as
estimates of characteristics of the 1975-1978 lost units. Linear
interpolation should be used to determine 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
6,280 for the total SMSA, 4 600 for the central cities of the
SMSA, and 4,320 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 percentages -

are relatively more reliable than the corresponding estimates of
the numerators of the percentages, particularly if the per-
centages are 50 percent or more.

Table Il presents the standard errors of estimated percentages
of the 1978 housing inventory as well as estimated percentages
of the 1975-1978 lost units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in table {I.

Included in tables | and Il are estimates of standard errors for
estimates of zero and zero percent. These estimates of standard

TABLE 1. Standard Errors far Estimated Number of Housing Units in the
1978 Housing inventary snd for Estimated Number of 1975-1978 Lost
Units for the Springfield-Chicopee-Holyoke, Mass.-Conn., SMSA, for the
Central Cities, and for the Balance {Not in Central Cities) of the SMSA'

(68 chances out of 100)

Standard error’
Size of estimate A In central Not in

SMS cities central cities

O... ... . 40 40 40
100, ............. 70 60 60
200.............. 90 90 20
500, ............. 150 140 140
700, ............, 170 170 170
1000.,......... - 210 200 200
2500 ............ 330 - 310 320
5000 ............ 460 440 450
10000 ... ... ..., 650 610 630
25000 ........... 1,000 930 9560
50000 ........... - 1,360 1,210 1,230
76000 ........... 1,890 1,350 1,360
100000........... 1,750 1,380 1,380
150,000........... 1,900 - -
200000........... 1,880 - -

'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, 1.3 for the central cities, and 1.1 for the balance {not in central
cities) estimates.

errors are considered as overestimates of the true standard errors
and should be used primarily for construction of confidence inter-
vals for characteristics when an estimate of zero is obtained.

For ratios, 100 (x/y), where x is not a subglass of v, table (|
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

Hlustration of the use of the standard error tables—Table A-1 of
part A of this report shows that in 1978 there were 107,100
owner-occupied housing units in this SMSA. Interpolation in
table | of this appendix shows that the standard error of an
estimate of this size is approximately 1,770. The following
interpolation procedure was used. :
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TABLE It, Standard Errors for Estimated Percentages of Housing Units
in the 1978 Housing Inventory and for Estimated Percentages of 1976-
1978 Lost Units for the Springfield-Chicopee-Holycke, Mass.-Conn.,
SMSA, for the Central Cities, and for the Balance (Not in Central Cities)
of the SMSA

{68 chances out of 100}

Estimated percentage’

Base nf percentage Gor 1or 5or 10 or 25 or 50
100 | 99 95 80 75
100, ......... 303 1303 | 30.3| 30.3| 303| 330
200.......... 179 [179 | 17.9] 179 202 233
500.......... 80 | 80 80{ 88| 128} 147
700. . ........ 59 | 59 59| 75| 108 125
1000 ........ 42 | 4.2 45| 63| 9.0 104
2500 ........ 1.7 | 1.7 29| 40| 57 6.6
5000 ........ 09 | 09 20| 28] 4.0 4.7
10000 ....... 04 | 07 14] 20| 29 3.3
25000 ....... 02 | 04 09! 13} 18 2.1
50,000 ....... 0091 03 06f 098] 13 15
75,000 ....... 006| 0.2 05| 07) 10 1.2
100,000. ... ... 004] 0.2 05} 06| 09 1.0
160,000....... 003| 0.2 04| 05| 07 0.9
200,000....... 002 015 03| 04| 08 0.7

! Standard errors are presented to the nearest one-tenth of one percen-
tage point except when the standard error is less than fifteen-hundredths
of ane 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
multipiied by a factor of 1.2 far the total SMSA, 1.3 for the central cities,
and 1.1 for the balance (not in central cities}.

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

100000 ............... 1,750
107,100 . .............. X
150,000 ............... 1,900

The entry for “x” is determined as follows by vertically
interpolating between 1,750 and 1,900:

107,100—100,000 = 7,100
150,000—100,000 = 50,000
7,100

1,750 +m (1,900—1,750) = 1,770

Conseguently, the 68-percent confidence interval, as shown by
these data, is from 105,330 to 108,870 housing units. There-
fore, a conclusion that the average estimate, derived from all
possible samples, of 1978 owner-occupied housing units lies

within a range computed in this way would be correct for:

roughly 68 percent of all possible sarqpies. Similarly, we couid
conclude that the average estimate derived from all possible
samples, lies within the interval from 104,268 to 109,932
housing units with 90 percent confidepoe; and that the average
estimate lies within the interval from 103,560 to 110,640
housing units with 95 percent confiden:ce.

Table A-1 of part A also shows that of the 107,100
owner-occupied housing units, 29,200, or 27.3 percent, had two
bedrooms. Interpolation in table Il of this appendix (i.e,
interpolation on both the base and percent) shows that the
standard error of the 27.3 percen*t is approximately 0.9
percentage points. The following interpolation procedure was
used,

The information presented in tihe following table was
extracted from table Il. The entry for 'i‘p" is the one sought.

Estiénated percentage

Base of percentage
%or75 | 213 50
100,000, . ......... 0.9 | a 1.0
107,100, . .. ....... ! p
150,000. . ......... 0.7 b 0.9

1. The entry for cell “*a"” is determined by horizontal inter-
polation between 0.9 and 1.0.

27.3-26.0= 2.3
50.0-25.0= 25.0

09+-;'E

. 25.0{1.0—0.9) 1= 0.9

2. The entry for cell “b™ is determined by horizontal inter-

polation between 0.7 and 0.9.

27.3-25.0= 2!3
50.0-25.0 = 25.0

2.3 _
0.7+ (09-0.7) = 0.7

3. The entry for “p” was then determined by wvertical inter-
polation between 0.9 and 0.7,

107,100-100,000 = 7,100
150,000—-100,000 = 50,000
7,100

0.9+ m (0.7-0.9)=0.9

Consequently, the 68-percent confidence interval, as shown by

these data, is from 26.4 to 28.2 |percent; the 90-percent
confidence interval is from 259 to 28.7 percent; and the

95-percent confidence interval is from 25.5 to 29.1 percent.
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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
difference between separate and uncorrelated characteristics in
the same SMSA. However, 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 1975 and 1978 AHS-SMSA
samples a positive correlation should be expected when making
comparisons between the 19756 and 1978 characteristics.

lllustration of the computation of the standard error of a

difference—Table A-1 of part A of this report shows that in -

1978 there were 52,300 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 23,100. Table | shows the standard error of
52,300 is approximately 1,380, and the standard error of
29,200 is approximately 1,060. Therefore, the standard error of
the estimated difference of 23,100 is about:

1,740 =/ (1,380)* + (1,060)2

Consequently, the 68-percent confidence interval for the 23,100
difference is from 21,360 to 24,840 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 all possible
samples. Similarly, the 90-percent confidence interval is from
20,316 to 25,884 housing units, and the 85-percent confidence
interval is from 10,620 to 26,580. Thus, we can conclude with
95 percent confidence that the number of 1978 owner-occupied
housing units with three bedrooms is greater than the number of
owner-occupied housing 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
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from ail
possible samples lies within the interval. The following proce-

dure may be used to estimate confidence limits of a median -

based on sample data:

1. From table Il 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
determined in step 1, .

3. Using the distribution of the characteristics, read off the
confidence interval corresponding to the two points estab-
lished in step 2.

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 95percent confidence
interval of & 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 107,100 housing units.

1. Interpolation in table |l shows that the standard error of 50
percent on a base of 107,100 is approximately 1.0 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
percentage limits of 48.0 and 52.0.

3. From table A-1 of part A, it can be seen by cumulating the

frequencies for the first two categories that 46,000 owner- -

occupied housing units, or 43.0 percent, had one or two
persons (for purposes of calculating the median, the categorv
of two persons is considered to be from 1.5 to 2.5 persons)
and that an additional 19,300 owner-occupied housing units,

or 18.0 percent, had three persons (i.e., 2.5 to 3.5 persons). -

By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about: |

2.5 + (3.5-2.5) (%) =28

L

Similarly, the upper limit of the 95-percent confidence
interval is found to be about:
18.0

2.5 + (3.5-2.5) (Eﬂﬂ) - 30

Thus, the 95-percent confidence interval ranges from 2.8 to
3.0 persons.
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