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SAMPLE DESIGN

The 1978 estimates are based on data collected in October
1978 through January 1979 for the Annual Housing Survey
(AHS), which was conducted by the Bureau of the Census,
acting as collection agent for the Department of Housing and
Urban Development. The sample for this survey was spread
over 461 sample areas {called primary sampling units), com-
prising 923 counties and independent cities with coverage in
each of the 50 States and the District of Columbia.

Approximately 72,000 sample housing units (both occupied
and vacant} were eligible for interview in the 1978 Annual
Housing Survey. Of this number, 4,400 interviews were classified
as "‘noninterview’” for various reasons. Occupied housing units
were classified as “‘noninterview’ mainly, because the occupants
refused to be interviewed after repeated calls. For vacant housing
units, interviews were not obtained because an informed
respondent was not found after repeated visits. In addition to
the 72,000, there were also 5,900 sample units which were
visited but were ineligible for interview for the AHS in terms of
collecting information relevant to the 1978 housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units {PSU’s). These PSU’s were then grouped
into 376 strata, 156 of which consisted of only one PSU in
sample with certainty. These 156 strata, mostly the larger
SMSA's, were called .self-representing (SR) because the sample
from the sample area represented just that PSU. Each one of
the other 220 strata consisted of a group of PSU’s and were
referred to as non-self-representing {NSR), since the sample of
housing units from the sample PSU in a stratum represented the
other PSU’s in the stratum as well.

One PSU was selected from each NSR stratum with probability
proportionate to the 1970 census population of the PSU. (This

resuited in 220 NSR sample PSU’s.) In addition, the NSR
strata were grouped into 110 pairs and one stratum was picked
at random from each pair. From this stratum, an additional PSU
was selected independently of the other PSU selected from this
stratum. Since the two PSU’s were independently selected,’it
was possible for the same PSU to be selected twice: This occurred
in 25 instances, producing an additional 85 NSR sample PSU’s,
thus giving a grand total of 461 PSU's,

Designation of sampfe 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 succeeding sections.

1. All sample housing units that were interviewed in the 1977
" survey {which included afl sample housing units that were
selected as part of the 1976 Coverage improvement Program).

2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B non-
interviews (i.e., units not eligible for interview at the time
of the survey, but which could become eligible in the future)
in the 1977 survey. (For a list of reasons for type A and type
B noninterviews, see the facsimile of the 1978 AHS question-
naire, page ’App-lﬁ.) :

3. All sample housing units that were selected from the list of
building permits issued since the 1977 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1977 survey.}

4. Units added as the result of the updated listings in selected
areas which do not issue building permits.

Selection of the 1973 sample housing units—The oy;erall
sampling rate used to select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sampting rate for the AHS
was determined so that the overall probability of selection for
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each sample housing unit was the same (e.g., if the probability
of selecting a NSR PSU was 1 in 10, then the withinPSU
sampling rate would be 1 in 136.6).

Within the sample PSU’'s, a sampie of the housing units
enumerated in the 1970 Census of Population and Housing
was selected for the AHS. In addition, a sample of new con-
struction building permits was selected to represent the units
constructed since the 1970 census. These samples were selected
at about twice the rate mentioned previously (i.e., at 2 in
1,366}, thereby producing a sample twice as large as needed.
This sample was split into two equal-sized samples—one to be
used for the AHS and one to be held in reserve for possible
future use for the AHS, The procedure used to split this sample
into equal-sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selection
of & sample of census enumeration districts (ED's), admin-
istrative units used in the 1970 census. The probability of
selection for an ED was proportional to the following 1970
census counts of housing units {HU's) and persons in group
quarters, combined in the following formula:

Number of HU's in the ED + Number of Group Quarters Persons in the ED
- 3

4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED’s, the selection.was accompiished using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED’s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED's were divided into
segments {i.e., smali land areas with welldefined boundaries,
having an expected size of four, or a multiple of four, housing
units} and a segment was selected. Those selected segments with
an’'expected size which was a multiple of four were further
subsampled at the time of enumeration so that an expected four
housing units were chosen for interview.

The sample of new construction units was selected from
building permits issued since January 1970. Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
houéing units were created. These clusters were then sampled at
the rate of 2 in 1,366. Housing units constructed since the 1970
census in areas which do not issue bpilding permits were brought
into the sample as a result of the area sample described.

Splitting of the sample—The described sample selection pro-
cedure produced clusters {or segments} of size-four housing
units for the sample taken from the census address frame, the
new construction frame, and the area sampling frame {mainly

rural areas). Clusters of this size should result in a minimum loss’

in precision for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units. However,
clusters of size-two housing units were considered to be more
optimum within those areas where the housing characteristics
of neighboring units tend to be very similar (i.e., urban areas

and new construction units). A splitting operation was then
carried out for clusters selected from the census address and the
new construction frames. This consisted of halving each sample
cluster from these frames. Thus, two housing units from each of
these clusters were included in the survey and two housing units
were held in reserve. No splitting operation was carried out within
the clusters selected from the area sampling frame; every other
area sample cluster of four housing units was used for the survey,
and the remaining clusters were assigned to the reserve sample.

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the number
of sample housing units from rural areas, This was accomplished
by reactivating the reserve sample, selected in the original
sampling - operations in 1973, from rural areas only. For the
reserve sample selected in census address and new construction
frames, the other half of each rural cluster {(an éxpected two
housing units) was reactivated in 1974, Similarly, for the area
sampling frame, the entire reserve cluster (an expected four
housing units) was reactivated in 1974, if the cluster was rural.
This supplementation increased the overall probability of selec-
tion for sarmple housing units in rural areas to about 2 in 1,366,
whereas, the overall probability of selection for sample housing
units in urban areas remained at 1 in 1,366.

Selection of sample housing units for the 1976 Coverage Smprove-
ment Program—The 1976 Coverage Improvement Program was
undertaken to correct certain deficiencies in the AHS national
sample from the census address and new construction frames.
The coverage deficiencies included the following units:

1. New construction from building permits issued prior to
January 1970, for which construction had not been com-
pleted at the time of the 1970 census.

2. Units converted to residential use in structures totally non-
residential at the time of the 1970 census.

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

4. Mobile homes placed in parks either missed in the 1970 .
census or established since the 1970 census. '

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

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages. First,
units, whose permits were issued before January 1970, but
which were completed after the census, were identified from
the Survey of Construction (SOC), a survey of building permits -
conducted monthly by the Bureau of the Census. In the second
stage, these units were then sampled so that the overall prob-
ability of selection was about 1in 1,320.

A sample of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
similar to that performed in ED’s where area sampling methods
are used. The second stage consisted of dividing the parks into
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clusters of an expected size of four sites. These clusters were
then sampled so that the'overall probability of selection was
about 1-in 1,366.

For the remaining units, (ie., mobale homes placed outside-

parks since the 1970 census, mobile homes vacant at the time of
the 1970 census, units converted from nonresidential to resi-
dential use since the 1970 census, and houses that had been
moved- onto their present - site. since the 1970 census), the
sampling was done in three stages. First, a subsample of the
reqular AHS sample units from the census address frame
was selected. Second, succeeding structures, that had been
eligible to be selected from the census address frame, were
then listed until eight structures (excluding mobile home parks)
were found. Finally, the intervening structures that had been
listed, which did not have a chance of selection in the AHS,
were identified and the units wnthm these structures were
interviewed.

1977 sample reduction -By 1977, the addition to the sample
{from primarily new construction) and the coverage improve-
ments had increased the total sample size (interviews plus non-
interviews) to about 81,000. The sample was reduced by about
7 percent to approximately 75,000 in 1977. However, this
reduction did not include any CEN-SUP! units or units which
were selected as part of the 1976 Coverage Improvement Pro-
gram. Thus, the overall probability of selection for these latter
units remained unchanged, and for the rest of the units, their
probability of selection was sbout 1 in 1472, if they were
urban, and about 1 in 736, if they were rural.

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 descrip-
tion of the sample design can be obtained in the 1970 census
report, HC{1)-B1, Detailed Housing Characteristics, United
States Summary,

ESTIMATION

AHS national sample—The AHS national sample produced
estimates of two types: Estimates of the 1978 housing’ in-
ventory and estimates of units removed from the housing
inventory between 1973 and 1978 (i.e., 1973-1978 lost units).
Each type of estimate employed a separate though similar,
estimation procedure

1978 housing inventory—In 1978, the AHS estimates employed
a three-stage ratio estimation procedure. However, prior to im-
plementation of the procedure, the basic weight (i.e., the inverse
of the probability of selection) was adjusted to account for the
type A noninterview housing units encountered in the AHS.
This noninterview adjustment was done separately for occupied

!CEN-SUP units resulted from'a 1970 census evaluation study and
represented units missed in the 1970 census.

and vacant units. The noninterview adjustment was equal to
the following ratio: . -

Interviewed housing units + Noninterviewed housing units
Interviewed housing units :

The first-stage ratio .estimation procedure was employed for. -
sample housing units from non-self-representing (NSR)} PSU’s
only. This procedure was designed to :réduce the contribution
to the variance arising from the sampling of PSU’s. The first-

- stage ratio estimation procedure takes into. account the

differences that existed at the time of the 1970 census in the
distribution by tenure and residence of the housmg populatlon
estimated from the sample NSR PSU’s and that of the NSR
housing populaticn -in each of the four census regions of the
country. . .

The first-stage ratio estimation factor for eéch_ specified
category was as follows '

The 1970 census housing population in the resudance-tenure categorv
for all NSR strata in a census region
Estimate of the housing population category using 1970 census housing
counts for sample NSR PSU's in 2 census region

The numerators of the ratios were "calculated by obtaining the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summlng these counts
across the NSR strata in each census region. The denominators
were calculated by obtalnlng the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, welghtlng these counts by the inverse of the probablllty“
of selecting that PSU, and summing these welghted counts
across the NSR sample PSU’s in each census reglon The com-
puted flrst-stage ratio estimation factor was then applled to the
existing weight for each NSR sample unit in each flrst—stage
ratio estimation category

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of one category of conventional
new construction units; i.e., one category of sample units built
April 1, 1970, or later to an independently derived current
estimate where 2 known deficiency in the AHS sample exists
{see the section on’ nonsampling error} for each of the four
regions. This estlmate was considered to be the best estimate
availabie for the number of conventional new construction unlts h
in this category

The second-stage ratio estimation factor was as follows:

Currant best estimate of new construction in the category
AHS sample estimate of new construction units in tha category

y . \

The numerators of the ratios were derived-from data based on.
the Survey of Construction {SOC). The denominators of the
ratios were obtained from the weighted estimates for the AHS.
sample units,. using the existing weight after the first-stage
ratio estimation -procedure. The computed second-stage ratio-
estimation factor was then applied to the existing weight for
each sample_unit in each second-stage ratio estimation category.
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The third-stage ratio estimation procedure was employed for
all AHS sample units. This procedure was designed to adjust the
AHS sample estimates of housing li.e., the estimates employing
the noninterview, first-stage, and second-stage adjustments) to
current vacant housing estimates for 4 categories of vacant
housing units and to independently derived current housing
estimates for 24 categories of occupied housing units. Each of
these' 24 categories is a combination of the characteristics of
residence, tenure, race of head, and sex of head.

The third-stage ratio estimation factor for each specified
. category was as follows:

Current independent estimate of housing units in the c'a"cegorv
— AHS sample estimate of housing units in the category

The numerators: of the ratios for occupied housing units were
derived from data based on the Current Population Survey
(CPS), a sample household survey conducted monthly by the
Bureau of the Census. The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey [HVS}, a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the
AHS sample units, using the existing weight after the second-

stage ratio estimation procedure. The computed third-stage .

~ ratio estimafion factor wafs then applied to the existing weight
 for each sample unit in each thlrd-stage ratio estimation
category.

The second-stage and the third-stage ratio estlmatuon pro-
cedures were iterated in order to bring the AHS estimates into

close aQreement with both sets of “independent” estimates. The ~
second-stage was modified 50 that the estimates for all 18~
categories of new construction would be identical to the esti-

mates before the third-stage. Hence the repeated second- -stage
had the effect of controlling the AHS sample estimates of new
construction units to the “unbiased” sample estimates for 17
categories of new construction units for each of the 4 regions
{ie., 11 categories for conventional new construction units
and 6 for new construction mobile homes) and, as before, of
adjusting the AHS sample estimate of 1 category of conyentional
new construction units to an independeﬁtly derived current
estimate. ' '

The numerators were e!ther the unblased we;ghted estlmates )
for the AHS sample units, using the emstmg weight after the’

first-stage ratio estimation procedure {i.e., .the estimates em-
ploying the noninterview and first-stage adjustments) or the
independent estimate derived from data based on the Survey of
Construction (SOC). _

The denominators of the ratios in this iterative process were
obtained from the weighted estimates for the AHS sample units
after the previous stage of ratio estimation. The factors resulting
from this iterative process were then applied to the existing
weight on the appropriate records, and the resulting product
was used as the final weight for tabulation.

The.effect of the third-stage ratio estimation procedure. as
well -as the overall estimation procedure, was to'reduce the
sampling error for most statistics below what would have
been obtained by simply weighting the results of the sample by

the inverse of the probability of selection. The distribution of
the housing population selected for the sample differed some-
what, by chance, from that of the nation as a whole in such
basic housing characteristics as tenure, vacancy status, residence,
race of head, and sex of head. These characteristics.are probably
closely correlated with other housing characteristics measured
for the AHS. Therefore, through the use of the three-stage
ratio estimation procedure one can expect the sample estimate
to be tmproved substantially. :

1973-1978 lost units—The 1973:1978 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS national estimates of the 1973 housing in-
ventory described in the 1973 Current Housing Report,
H-150-73A, General Housing Characteristics for the United
States and Regions. These 1973-1978 lost units do not include
the HU's from the 1976 Coverage Improvement. Since the
1973-1978 lost units existed, by definition, in the 1973 housing
inventory, there was a 1973 housing inventory weight associated
with each 1973-1978 lost unit. This weight, adjusted for the
1977 reduction, was used to tabulate the estimates of the
characteristics of the 1973-1978 lost units. The general effect of
this estimation procedure was to reduce the sampling error for
most statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the
probability of selection.

Ratio estimation procedure-of the 1970 Census of Population
and Housing—This report presents /data on the housing charac-
teristics of 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 the ratio
estimation procedure employed for the 1970 census can be
obtained in the 1970 census report, HG(1)-B1, Detailed Housing
Characteristics, United States Summary.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based .on data from sample surveys; sampling and non-
sampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS national
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 appears in_the
1970 census report, HC(1)-B1, Detailed Housing Characteristics,
United States Summary. The sampling errors for 1970 census
data are much smaller than for AHS data. Therefore, in making
comparisons between the two data sources, it can be safely
assumed that the census data. are -subject to zero sampling
errors, '
Sampling errors—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
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if the same questionnaires, instructions, and interviewers were
used, estimates from each of the different samples would differ
from each othér. The variability between estimates from all
possible - samples is défined as sampling error. One common

measure of sampllng error is the standard error which measures
the prems:on ‘With which ‘an ‘estimate from a sample approxi-

mates the average result of all possible samples. In addition, the
standard error, as calculated for this report, partially refiects the
variation in the estimates due to some 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
samplmg and nonsampling errors, measured by the standard
error, and biases and some additional nonsampllng errors not
measured by the standard error.

" The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples with a known
probability. For example, if all possible samples were selected,
and each of these samples was surveyed under essentially
the same general conditions, and an estimate and its estimated
standard error were calculated for 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 a!l pos.fuble

" samples; Co :

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 figuiés presented in the following tables are approxi-
mations to the standard errors of various estimates shown in
this report. 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
the precise standard error for any specific item.

Standard errors of estimates of levels—Tables | and |l present
the standard errors applicable to the 1978 national housing
inventory estimates in this report, and tables lll and IV present
the standard errors applicable to 1973-1978 lost housing unit
estimates in this report. Table V presents the standard errors
applicable to estimates for the Northeast, North Central, South
and West regions. Linear interpolation should be. used to
determine standard errors for levels of estimates not spe-
cifically shown in tables | through V.

TABLE |. Standard Errors of Estimated Numbers of Housing Units: 1978
(Excluding Estimates of Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facilities,' No Bedrooms, No Bathrooms,
Source of Water, Individual Well, Lacking Complete Plumhing, Mobile
Homes, and Households With Head of Spanish Origin)~

(68 chances out of 100)

Size of Standard error Size of Standard error
estimate estimate 3
o0 | T mak | ooo) | O prack
i ) White | 1000)
(000) {000)
0...... 2 211,000 ... 42 39
5 ...... 3 3]|2500... ' B5 b5
10..... 4 45000 ... ' 91 57
25 ..., . 7 7 1 10,000. .. 124 -
50 ..... 9 9| 25,000. .. 174 —
100. . ... 13 13 | 50,000. . . 185 -
250..... 21 213 75,000.. . 109 -
500. .... 29 29

TABLE 1. Standard Errors of Estimated Numbers of Housing Units Per-
taining to New Construction, Lacking Complete Kitchen Facilities, No
Bedrooms, No Bathrooms, Source of Water, Individual Wel), Lacking
Complete Plumbing, Mobile Homes, and Hnusehulds With Head of

Spanish Urlgln 1978

{68 chances out of 100)

. Size of Standard error Size of Standard error
estimate estimate
(000} Tota! or. Biack (000) Tnta! or | olack

White {060) White {000)
(000) (000)

0...... 2 211,000 ... 48 45

5...... 3 3| 2500 ... 76 . 64

10..... 5 5| 5,000 . 105 66

25 ..... 8 8(10000...| = 144 -

50 ..... 1 11| 25,000...| 202 -

100, .... 15 16 | 50,000. . . 215 —

250. . ... 24 24 [ 75,000. .. 128 -

500..... 34 33 '

Standard errors of estimates of percentages—The reliability
of an estimated percentage, computed by using sample data for
both numerator and denominator, depends vpon hoth the size
of the percentage and the size of the total upon which the per-
centage is based. Estimated percentages are relativel\j more
reliabile than the corresponding estimates of the numerators of
the percentages, pamcularly if the percentages are 50 percent
or mare,
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Tables V1 through X present the standard errors of estimated
percentages. Table VI shows the approximate standard errors
of all national estimated percentages of housing units except
those pertaining to the specified items in table II. The standard
errars shown in table VIl should be used for those specified
items. Table V111 and IX show the approximate standard errors
of the estimated percentages of 1973-1978 lost housing units.
Table X shows the approximate standard error of all regional
estimated percentages of housing units and 1973-1978 lost
housing wunits. Two-way interpolation should be used to
determined standard errors for estimated percentages not
specifically shown in tables V) through X.

Included in tables | through X are estimates of standard
errors for estimates of zero and zero percent. These estimates
of standard errors are considered to be overestimates of the
“true standard errors and should be used primarily for construc-
tion of confidence intervals for characteristics when an estimate
of zero is obtained.

TABLE 1II. Standard Errors of Estimated Numbers of Lost Housing
Units: 1973-1978 (Excluding Estimates of Lost Housing Units Pertaining
to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes,
and Other Vacants}

{68 chances out of 100}

Size of estimate St:::)arrd Size of estimate SI::I::I'd

0 )

{000y (000) - (ooo) (000)
0O.......... 21260, ........ ) 21
5 ... .. 3;500......... 3
10......... 411,000 ....... 47
25 ......... 612500 ....... 88
80 ......... 95000 ....... 150
100, ........ 13 :

TABLE (V. Standard Errors of Estimated Numbers of Lost Housing
Units Pertaining to New Construction, Lacking Complete Kitchen
Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing,
Mobile Homes, and Other Vacants: 1973-1978 A

{68 chances out of 100)

Size of estimate St::::rd .Size of estimate St::::d
0 .
(0oo (000 (000 (000)
o0.......... 31100......... 16
L 41280, .-...... 26
10 ......... 51500......... 38
25 ..., .. 81000 ....... 55
50 ......... 12

TABLE Va, Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, Scuth, and West Regions:
1978 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete, Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing for the Northeast, North
Central, and West Regions and Excluding Source of Water, Individual
Well, and Mobile Homes for Each of the Regions)

{68 chances out of 100)

Size of estimate St:;\:]:rd Size of estimate .St::::rrd

1000 (000) I P
0. ... 2| s00...... . 31
5 ..., 311000 ....... 43
10 ......... 412500 ....... 68
25 ... ... 7165000 ....... . 97
BO ......... 10| 10,000. ... ... - 137
100......... 141 25,000....... _ 216
250......... 22

Standard errors of ratios—For ratios of the form (100) (x/y),
where x is not a subclass of y, tables VI through X, underestimate
the standard error of the ratio when there is little or no corre-
lation between x and y. For this type of ratio, a better approxi-
mation of the standard error may be obtained by letting the
standard error of the ratio be approximately equal to:

won(2) J )

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

HHiustration of the use of the standard error tables. Hiustration |—
Table A-1 of this report shows that inside SMSA's in the United
States there were 10,072,000 owner—bccupied housing units
with two persons in 1978, Iht_erpolation in standard error
table | shows that the standard error of an estimate of this size
is approximately 124,000, The following procedure was used in
interpolation.

The information presented in the Afollowing table was ex-
tracted from standard ervor table |, The entry for “x” is the one
sought.

Size of estimate Siandard error
(oo0} {0060)
10000 ............ P ’ 124
10072 ... ... ... . ’ X
25000 ............ A - 174
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By wertically: |nterpolat|ng between 124 and. 174 -the - entry

for"' " is determined to:be 124 pL e e . I
s T e ‘-10072 10000 72 L.
! #- 't 25,000= 10000 15, 000 VA

124 + ——er (174 124) = 124

15 000

TABLE Vb, Standard, Errors of Estimated I\Iumbers of Housing Units

.. Pertaining to New Cnnstrul:tlon Lacking Complete Kitchen Facilmes

No Bedrooms, No Bnthrooms, and Lacklng Complete Plumhmg for the

Northoost, North Clmml ond West Fleglons and to Source of Water,

. Individual Well and Mabile Homes for the Northeast and North Central
. Regions: 1978 ‘

-error -table . VI

derived from all:possible samples, lies within:the interval from
9,874,000 to 10,270,000 housing, units with ;90 percent ' con-
fidence; and that the average estimate lies within .the interval
;from 9,824,000 to :10,320,000. housmg ‘units wnh 95 percent
confidence. \ oo, e

Table A-1 also shows that of the 10 072 000 owner- occupled
housing -units with two persons inside SMSA's, 3,733,000, 0r
37.1 percent, were in central cities. Interpolation in-standard
{i.e.; interpolation -on- both the--base and
percent} of this appendix shows that the standard error-of the
.above percentage is 0.6 percentage points., The following pro- .
cedure was used-in.interpolating.: . i o .

“The information: presented in_the table below ‘was extracted
fror_‘n table V1. The entry for “p” is the one sought. -

e, e PR T L 5

i68 chances out of 100, For estnmotes pertaining to Source of Watér. Bése of pert':entalgéL Estimated perﬁentage
individual Well, Cooking Fuel, and Mobile Homes for the West Regmn LT {000) o T : - -
" apply a factor of 1.66 to the standard errors) . S T .25 YN 50
' -Size of estimate |Standard Size of estimate Standaro 10,000-; van ot e .06 ' 0.7
(000) - error (000) - error 10072 oo S o) ip .
' , {000) T {000). ... 25000 ... . ........ .04 - < b - .04
: : T TR Ty, R A
0.......... 3[500......... « . 36 . ORI c T .
5 ... ... .. .. al1000 .... gy 1. By horizontal interpolation between 0.6 and 0.7, the entry
0 ... -5 é:SDO" L % n 80 (for cell “a” is oietermined to be 0.6. -
25 ... 007 TB60000 L. L Lan . o - S
50 . ..... | imgaeeee D e T T T 2(7)1 ;gg—;? .
100, .%o ... c v 16| 26000, .. o 218 0~ o
250......... 26 12.1 ‘

TABLE' Vc. Standard ‘Errors of ‘Estimated Numbers ‘of Housing *Unifs -

Pertaining to Source ‘of -Water, Individual'Well, and Mobile Homes for - .

the South Region: 1978

{68 chances out of 100) Cot e

_Size of gstimate S_t:_;:ia:d Size of estim;to : St::::}arrd -
000y 1) S (000) .. {000)
0. .....0.0 Sl 500, L5, 45 -
B 706 1,000 .. .., 64
10 .....0 . . o 625000, .. .. .. 99
25 ... ... . “.10105000 ... L0 136
B0 ...... s o714 1Q,0005' ...... 181
100, ....... s + 7 20| 25000:. ... .. 225
250........ - . .32 : o
. o . ¢
Consequent!y, the 68percent confldence mterval és shown—

by. these data, is from'9 /948,000 to 10 196,000 housing units. .
Therefore, .a conclusion. that the average estimate of 1978
housing units of this type, lies within.a range computed in thls
way would be. correct for roughly ;68 .percent of. aII p0551ble _
samples. Slmllarly, we could conclude that the average estimate, .. .

; conf:dence interval is from 35 9 to 38.3 percent.

06+—(07 06)
25.0

) 2 By horizontal mterpolatlon _between 0 4 and 0.4, the entry

for cell “b" is determlned to be 0.4.
T 371-26.0= 1211
50.0-25.0=25.0

o4+1§_‘c04_o41

3 By vertlcal lnterpolatlon ‘between (0.6 and 04, the entry

[

~for” p” is determlned to be 086.

[

10,072-10.000= 72
25,000--10,000 = 15,000

72
0.6 +] 5,000 (0.4-0.6) = 0.6

Consequently, the 68- percent confldence interval, as shown by

h “these data, is from 36.56 to 37.7 percent the 90-percent confi-

dence interval.is from 36.1 to 38.1 percent; and’ the 95-percent

.

. Iﬂustration II Table A-1 of this report shows that in the United
~ States in 1978 there were 130,000 housing units in structures
with 4 ﬂoors or more.(see 2’Elevator in Struc‘ture" |tem) that
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were outside of SMSA's. Interpolation in standard error table |
of this appendix shows that the standard error of an estimate
of this size is approximately 15,000. Consequently, the 68-
percent confidence interval is from 115,000 to 145,000 housing
units. Therefore, a conclusion that the average estimate, derived
from all possible samples, of 1978 housing units in structures
with four floors or more that were outside of SMSA’s lies within
a range computed in this way would be correct for roughly 68

TABLE Vd. Standard Errors of Estimated- Numbers of Lost Housing
Units Pertaining to the Northeast, North Central, South, and West
Regions:- 1973-1978 ({Excluding Estimates of Lost Housing Units
Pertaining to New Construction, Lacking. Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Lacking Some ar All Plumbing, Mobile
Homes, and Other Vacants)

{68 chances out of 100}

percent of all possible samples. Similarly, we could conclude , —
that the average estimate, derived from all possible samples, . Standard errars
lies within the interval from 106,000 to 154,000 housing units Size of estimate
with 90-percent confidence; and that the average estimate lies {(000) ' .Nonhéast or . South or
within the interval from 100,000 to 160,000 housmg units with "~ North Central ~ | © ° ' ‘West
95 percent confidence. ~ '

Table A-1 also shows that of the 130,000 1978 housing units 0., 2 2
in structures with 4 floors or more that were outside SMSA's, 5. i 3 3
117,000, or 90.0 percent, were in structures that contained 10 4 4
elevators. Interpolation in table VI {i.e., interpolation on both 25 .. 6 6
the base and the percent) of this appendix shows that the B0 . ... .. 8 9
standard error of the above percentage is 3.7 percentage points. 100, . .......... 12 14
Consequently, the 68-percent confidence interval, as shown by 250, ........... - 20 22
these data, is from 86.3 to 93.7 percent; the 90-percent con- 500. ........... 29 32
fidence interval is from 84.1 to 95.9 percent; and the 95-percent 1000.......... : 44 49
confidence interval is from 82.6 to 97 4 percent. 2500 .......... 82 92

' 5000 .......... . 140 156

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

Note: For standard errors of regsonal estimates of lost housing units
{1973-1978) pertaining to new construction, lacking complew kitchen
facilities, no bedrooms, no bathrooms, |ack|ng some or all plumbing,
mobile homes, and other vacants, use the national standard errors pre-
sented in table IV,

TABLE Vi. Standard Errors of Estimated Percentages of Hausing Units: 1978 (Excluding Estimated Percentages of Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Fatilities, No Bedroams, No Bathrooms, Source of Water, Individual Well, Lacking l:umplate Plumbing, Mohile
Homes, and Households With Head of Spanish Origin) .

(68 chances out of 100)

Base of Estimated percentage
percentage -

{o00) Dor 100 1or 99 2or98 50r95 10 0r 90 150r85 250r75 © 50
5 ..., e 259 25.9 25.9 259 259 25.9 25.9 29.5
|+ 14.8 14.8 14.8 148 | 14.8 14.9 18.1 209
25 e 6.5 6.5 6.5 6.5 79 . 9.4 1.4 13.2
B0 e 3.4 3.4 3.4 4.1 58 | 6.7 8.1 9.3
100 .......uun.. 1.7 1.7 18 29 . 40 |- 4.7 5.7 6.6
250, ... ... 0.7 0.8 1.2 18 25 . 3.0 © 386 .42
500, .....vuv... 0.3 0.6 0.8 1.3 1.8 R 2.6 3.0
1,000........... 0.2 04 0.6 0.9 1.3 15 1.8 2.1
2500 ... .. ...... 007 | 0.3 0.4 0.6 0.8 0.9 1.1 1.3
5000 ........... 0.03 0.2 0.3 0.4 0.6 07| 08 - 0.8
10,000 .......... 0.02 0.13 0.2 © 03 04 0.5 0.6 0.7
25000 .......... 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4
50,000 .......... - 0.06 0.08 .0.13 0.2 0.2 03| - 0.3
75000 .......... - 0.05 0.07 0.11 014 | 7 0.2 0.2 0.2
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standard errors of each estimate considered separately. This for-
mula is quite accurate for the difference between estimates of
the sameé characteristics in two different areas or the difference
between separate and uncorrelated characteristics in the same
area. If, however, there is a high positive correlation between
the two characteristics, the formula will overestimate the true
error. However, if there is a high negative correlation between
the two characteristics, the formula will underestimate the true
standard error. "

Hiustration of the computation of the standard error of a

difference—Table A-1 of this report shows that inside SMSA's in.
the United States there were 5,878,000 owner-occupied housing .

units with three persons in 1978, Thus, the apparent difference
between the number of 1978 owner-occupied housing units
with two persons and those with three persons is 4,194,000.
The standard error of 10,072,000 is approximately 124,000.
interpolation in standard error table | shows theé standard
error on an estimate of 5,878,000 to be approximately 97,000.
Therefore, the standard error of the estimated difference of
4,194,000 is about 157,000, '

157,000 =44(124,000) + { 97,000)> -
!
Consequently, the 68-percent confidence interval for the
4,194,000 difference is from 4,037,000 to 4,351,000 housing
units. Therefore, a conclusion that the average estiri1ate of this
difference, derived from all possible samples, lies within a range
computed in this way would be correct for roughly 68 percent
of all possible samples. Similarly, the 90-percenI confidence

interval is from 3,943,000 to 4,445,000 housing units, and the
95-percent confidence interval is from 3,880,000 to 4,508,000.
Thus, we can conclude with 95-percent confidence that the
number of 1978 owner-occupied housing units inside SMSA's
with two persons -is greater than the number with three persons.

Mediané—For the 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 determine 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
procedure may be used to estimate confidence limits of a median
based on sample data:

1. From the appropriate standard error 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 errror

determined in step 1, and

3. Using the distribution of the characteristic, 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.

4
A

TABLE Vil. Standard Errors of Estimated Percentages of Housing Units Pertaining to Mew Construction, Lacking Complete Kitchen' Facilities, No
Bedrooms, No Bathrooms, Source of Water, Individual Well, Lacking Completé Plumbing, Mobile Homes, and Households With Head of Spanish

Origin: 1978
{68 chances out of 100}
Base of Estimated percentage .
percentage :

{000) 1 gart00 - 10r99 20r98 50r95 100r 90 150r85 | 250r75 50
L 320 320 320 320 320 320 320 34.3
10 ............. 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3
26 ... . 8.6 86 8.6 86 9.2 11.0 13.3 15.3
B0 . ... ... B 45, 4.5 45 47 | 6.5 7.7 94 108
100, . ..., 23 23 2.3 3.3 4.6 55 6.6 7.7
250, ...... e e ' 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9
500, ... ......... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 34
1000 ........... 02 05 0.7 11 1.5 1.7 2.1 24
2500 ........... 0.09 | 0.3 0.4 0.7 0.9 1.1 | 1.3 15
5000 ........... 0.05 0.2 0.3 05 0.7 08 0.9 1.1
10,000 .......... 0.02 C0.2 02 0.3 0.5 05 0.7 0.8
25000 .......... 0.01 0.10 0.14 0.2 0.3 0.3 0.4 05
50000 .......... - : 0.07 0.10 0.15 0.2 0.2 0.3 0.3
75000 .......... - 0.06 0.08 |. 0.12 0.2 0.2 0.2 0.3
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Hlustration of the computation of the 95-percer1t confidence
intérval for a median—Table A-1 of this report shows the median
number of persons in owner-occupied housmg units inside
SMSA’s was 2.7 in 1978, The base of the drstnbutlon from which
this median was determined is 32,390,000 housmg units,

1. From table VI, the standard error of a 50-percent charac-
. teristic on the base of 32,380,000 is 0.4 percentage points. -
2. To obtain a two-standard-error confidence interval on the

estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percentage

_limits of 49.2 and 50.8.
3. From table A-1, it can be seen by cumulating the frequencies
. for the first,two categories that 14,804,000 owner-occupied

housing units inside SMSA's, or 45,7 percent, had one and’

two persons (actually, for purposes of calculating the median,
he _category of two persons is considered to be from 1.5
to 2.5 persons) and that an additional 5,878, 000 owner-
OCCUpled housmg units, or 18.1 percent, had three persons
lie., 2.5 to 3.5 persons). By linear interpolation, the lower

_ limit of the 95-percent confldence interval is found to be
about 2.7. .

{49.2—-45.7) _ N

2.7

25+ (3.5-2.5) —-"18—1— = ,

Sim:’lquy, the upper limit of the 95-percent con-ffdence inter-
val is found to be about 2.8.

(50.8—45.7) .

2.5+ (3.5-2.5 =28
(3525 —47 ‘

Thus, the 95-percent confidence interval ranges from 2.7 to
2.8 persons. Although it appears that this confidence interval
has the sample estimate as the upper-:limit, it actually is a

reflection of the rounding error.associated with the median (see -

the paragraph on’ rounding .errors in the nonsampllng errors
sectton of this appendlx)

Nonsampling errors-ln general nonsamphng errors can be attri- :
buted to many sources: lnabllrty 10 obtain mformatlon about
all cases; definitional dlfflcultues drfferenoes in the mterpretatron
of questions, inability or unwnlllngness to provrde correct
information on the part of respondents mistakes in recordmg
or coding the data; and other errors of CO“BC'[IOH response,
processmg, coverage, and estimation for mlssmg data., Non-
sampllng errors are not unique to sample surveys since thev can ;
and do, occur in complete censuses as well.

Obtamlng a measurement of the total nonsamplmg error '
associated with the estlmates from a survey is very dlfflcult,
constdermg the number of possible sources of error. However,
an attempt was made to measure some of the nonsampllng errors
associated with the estlmates for the 1970 Census of Populat|on
and Housing and the 1978 AHS natlonal sample

1970 census—A number of studies were co_nd'ucted‘ to measure
two types of general errors associated with 1970 census
estimates: “coverage” and'“content errors. . The "coverage”
errors determined how comp1ete|y 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 surveyed housing”’ units.’
These errors were measured by reinterviews, record checks and
other surveys. " S i :
The detailed results of 'thése studies on coverage and content
errors, as well as the methodology employed, can be found in
the 1970 Census of Population and Housing Evaluation and
Research Program series reports 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.

TABLE VI, Standard Errors of Estimated Percentages of Lost Mousing Units: 1973- 1978 (Excluding Estimated Percentages of Lost Housing Units
Pertaining to New Construction, Lacking Complete Km:hen Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes,

and Other Vacants}

(68 chances out of 100}

Base of ' ' ‘Estimated percentage
percentage - :

{000) 0 or 100 1or99 20r98 5or95 100r30 | 150r85 250r75 50
B 24.5 24.5 245 24.5 24.5 24.5 24.7 28.5
10 ... .. 14.0 14.0 14.0 14.0 14.0 14.4 17.5 20.2
25 e 6.1 6.1 6.1 6.1 76 9.1 11.0° 12.7
50 .. 3.1 3.1 3.1 39 54 ' 64 78 | 9.0
100, . ... ..ee 1.6 16 1.8 2.8 3.8 4.6 5.5 ‘6.4
250, . ... 0.6 08 1.1 18 24 29 35 “40
500............. 03 0.6 .08 1.2 17|, 20 25 29
1000 ........... 0.2 0.4 0.6 0.9 1.2 14 1.7 2.0.
2500 . .......... 0.06 0.3 0.4 0.6 0.8 0.9 1.1 1.3
5000........... 0.03 0.2 0.3 0.4 .05 0.6 0.8 0.9
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Reinterview Program-—For the AHS national sample, a study
was conducted 1o obtain a measurement of some of the com-
ponents of the nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were revisited
and answers to some of the questions on the AHS questionnaire
were obtained again. The original interview and the reinterview
were assumed to be two independent readings and thus were
the basis for the measurement of the “‘content” error of these
AHS estimates.

As part of the reinterview, an additional check was carried

_out for interviewer evaluation and quality control. This check

was made at each of these households to determine if the fol-
lowing was done during the original interview.

1. The correct unit was visited.

2, The correct number of housing units were interviewed at
that address. .

3. The correct information on *Year Built’ was obtained.

4. The correct information on “"Tenure’’ was obtained,

5. The correct information on “Household Compaosition™
was obtained. _

6. The correct information on “Type of Housing Unit” was
obtained.

7. The correct
obtained.

information on “Occupancy Status” was

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they wil!
be simitar to the results of the 1977 reinterview study which are
presented in the Census Bureau memorandum, ‘“Reinterview
Results for the Annual Housing Survey—National Sample 1977."

The results of the 1977 reinterview study seem to indicate
that there were some very slight improvements in the consistency

of response from the 1976 to the 1977 survey. Overall, the 1977
reinterview program showed moderate to-high levels of incon-
sistency with about 21 percent of the nonattitudinal and 56
percent of the attitudinal items showing high levels of incon-

. sistency. But a large proportion {43 percent} of the 'nonatti-

tudinal items showed a low level of inconsistency. Moderate
levels indicate that there are some problems with inconsistent
reporting and high levels indicate that improvements are needed
in_the data collection methods or that the category concepts
themselves are ambiguous. ' “

Cross-tabulations involving those items which are subject to
substantial levels of inconsistency may be subject to a large
distortion as a consequence of the associated high level of
response variance, and thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. As a consequence, the tables, in this report, which contain
such cross-tabulations have been footnoted with a cautionary
statement. : -

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which- also
appear in the AHS. For example, median value of homes was
consistently underestimated by about 5 percent, and the average
monthly costs of electricity and utility gas were consistently
overestimated although the net effect on average gross rent
was fairly small. -

A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that
the data are based on the answers given by the respondents, who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling error associated with these estimates of nonsampling
error. Therefore, the possibility of such errors should be taken
into account when considering the results of this study, -

TABLE I1X, Standzrd Errors of Estimated Percentages of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacants: 1973-1978 '

{68 chances out of 100)

Base of Estimated percentage i
percentage

{000) Oar 100 10r99 20198 50r95 100r90 150r 85 250ar 75 50
- T 34.9 34.9 34.9 34.9 34.9 34.9 34.9 36.6
10 ... e e 21.1 211 211 211 211 211 224 259
2% . ...... e 9.7 97 9.7 9.7 9.8 1.7 14.2 16.4
B0 ....... FUPR 51 ° 5.1 5.1 5.1 6.9 8.3 10.0: 11.6
100, ....... e 2.6 26 26 36 49 5.8 71 8.2
250. . ........... 1.1 1.1 1.4 2.3 31 3.7 4.5 5.2
500............. 0.5 0.7 1.0 1.6 22 2.6 3.2 *3.7
1000 ........... 0.3 05 0.7 11 1.6 1.8 2.2 26
2500 ........... 0.11 0.3 . . 05 0.7 1.0 1.2 1.4 1.6
5000 ....... e 0.05 0.2 0.3 05 ’ 0.7 0.8 1.0 1.2
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Coverage errors—Deficiencies in the representation of conven-
tional new construction for the AHS new construction sample
{mentioned previously in the section on estimation) is an
example of..coverage errors. During the sampling of building
permits, only those issued more than 5 months before the survey
began. were eligible to be selected to represent conventional
new .construction. Due to time constraints, it is not possible
to sample -units whose permits are issued less than 5 months
in advance of the survey.

It is estimated that the 1978 AHS sample missed about 3.3
percent {i.e., about 375,000 units) of conventional housing units
built after April 1970, because the permits for these units,
which were built before October 1978, were issued less than 5
months’in advance of the survey. The second stage of ratio
estimation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of con-
ventional new construction probably still exists.

In_addition, the 1976 Coverage Improvement Program also
had certain deficiencies. First, when the canvassing was done
to identify mobile home parks that were not in the sample
frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented. Second, it ap-
pears that the listing procedure {used to find mobile homes
placed outside parks, units converted from nonresidential to
residential, and houses that had been moved onto their present
site) was not very efficient for finding nonresidential conversions
{which might be primarily in:business districts), since the listing
procedure started from a residential unit. {The sample estimate

of this component was approximately 16,000 housing units
with a standard error of 12,000.)

Finally, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, 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 1978 AHS
sample missed as much as 2 percent (i.e., as much as 400,000
units) of all housing units in ED's where area sampling methods
are used, because these units are not listed during the canvassing.

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

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in the
data, the severity of which depends on the statistic being
measured, The effect of rounding is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. 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 this survey. Also, since medians in this report were
computed using unrounded data instead of the published
rounded data, they can differ from medians calculated directly
from the published data.

TABLE Xa. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1978
(Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Excluding Source of Water, Individual Well, and Mohile Homes
for Each of the Regions) : ‘

{68 chances out of 100)

Base of Estimated percentage
percentage
(000} Oor 100 10r99 20r98 5ar95 100r 90 15 or 85 250r75 1]
- T 27.3 27.3 273 273 27.3 27.3 27.3 30.6
0. ..l 15.8 15.8 15.8 15.8 15.8 16.8 18.7 21.6
% ... .. e 7.0 7.0 7.0 7.0 8.2 9.8 119 13.7
50 .. ... ... 3.6 36 36 4.2 5.8 6.9 84| 9.7
100. ... .. e e 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8
250, . ... ... ..., 0.7 09 1.2 1.9 2.6 3.1 3.7 4.3
500............. 0.4 0.6 0.9 1.3 1.8 22 2.7 3.1
1000 ........... 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2
2500 ........... 0.07 0.3 0.4 0.6 0.8 1.0 1.2 ‘14
5000........... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0
10000 .......... 0.02 0.14 . 0.2 0.3 0.4 05 0.6 0.7
25000 .......... 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4
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TABLE Xb. Standard Errors of Estimated Percentages of Housing Units Pertzining to New Construction, Lacking Complete Km!:hen Facilities, No
Bedrooms, No Bathroorns and Laolung [:omplete Plumbmg Faollrtles for. the Northeast Norlh Central, and West Regions and to Souroe of Water
“individual Well ‘and Mobile Homes for the Northeast and North Central Fleglons 1918 '

(68 chances out of 100. For estnmated percentages pertaining to Source of Water, Indnndual Well, and Mobile Homes far the West Region, apply a factor
of 1.66 to the standard errors)

1

Base of - Estimated percentage . 3
" percentage: . ‘ - : . - -

T (ooor T * 0or 100 1.0r 99 20r98° 5or95 100r90 15 or 85 25 0r 75 50
B i T 343 - 343 34.3- 34.3 34.3 34.3 34.3 36.1
0, .. ey 20.7 . 20.7 20.7 20.7 20.7 | 20.7 22.1 255
26 ... 95 9.5 9.5 9.5 97| 15| . 140 16.2
11 R SO, 50 [ 5.0 5.0 50 6.9 8.2 9.9 11.4
100 .......0.... 25 25 25 35 48 5.8. 7.0 8.1
250, .. ... L. 1.0 1.0 BRE 2.2 3.1 36. 4.4 5.1
BOO.......0..... 05 0.7 1.0 1.6 2.2 2.6 3.1 .36
1000 . ... .. 0.3: 0.5 0.7 1.1 1.5 1.8 2.2 2.6
2500 .....0...... . 0.10 0.3 0.5 0.7 1.0 1.2 1.4 . 1.6
5000 ........... .7 005 T 0.2 0.3 05 | 0.7 |- 08 1.0 1
410,000 .. ... e . 003 0.2 0.2 0.4 0.5 0.6 0.7 ¢ 0.8
25000 .. ... o] - 0.01. 0.10 014 0.2 0.3 0.4 0.4 056

TABLE Xc. Standard Errors of Estrmated Pen:entages of Housing Units Fertammg to Source of Water, Indmdual Well, and Mobile Homes for the

CoE . o South Reglon 1978

{68 chances out of 100) :

t - .h

Base of ' Estimated percentage .

‘percentage o = -

{000) : 1. 0or100 1or99 20r 98 50r 95 100r 90 150r85 | 250r75 50"
B e 45.2 - .45.2 .45.2 45.2 45.2 452 45.2 .45.4
10 ..., '20.2° 29.2 29.2 29.2 29,2 202 | 292 " 32.1
25 ... 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3
50 ... 76 7.6 76 7.6 8.6 10.2 12.4 144
100, ... oevenn.. 4.0 4.0 40 44 6.1 7.2 8.8 1041
250, . ... ... ... .. 1.6 1.6 18 28 3.9 46 5.6 6.4
BOO. . .....o v 0.8 0.9 1.3 2.0 2.7 3.2 3.9 45
1,000 .,.......... 0.4 0.6 09 1.4 1.9 2.3 28 3.2
2500 ........... 0.2 0.4 06 0.9 1.2 1.4 1.8 2.0
5,000 ........... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4
10000 .......... 0.04 0.2 03 0.4 0.6 0.7 0.9 1.0
25000 .......... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6
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, TABLE Xd. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to the Ni:rthwst, North Central, South, and West Regions:
19731978 {Exciuding Estimates of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No 8edrooms, No
Bathrooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacants)

{68 chances out of 100}

Size of estimate Oor 1ar 20r 5or 10 0r 15 or 25 or 50
(000} 100 99 a8 95 90 85 75
Estimated percentages for the Northeast or North Central Regions
B 228 228 22.8 22.8 22.8 22.8 22.8 26.7
0 ... .. 13.0 13.0 13.0 13.0 130 13.4 16.3 18.8
L T 5.7 5.7 5.7 5.7 7.1 8.5 10.2 118
50 ... ... ..., 29 29 2.9 3.6 5.0 6.0 7.3 8.4
100, . ..., .-, 1.5 1.5 1.7 2.6 35 4.3 5.1 6.0
260, ............ 0.6 0.7 1.0 1.7 2.2 2.7 3.3 3.7
500............. 0.3 0.6 0.7 1.1 1.6 1.9 2.3 2.7
1000........... 0.2 0.4 0.6 0.8 1.1 1.3 1.6 1.9
2500 ........... 0.06 0.3 0.4 0.6 0.7 0.8 1.0 1.2
5000 ........... 0.03 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Estimated percentages for the South or West Regions
L 255 255 255 25,5 25.5 25.5 25.5 296
0. 14.6 14.6 14.6 14.6 14.6 15.0 18.2 21.0
25 ... 6.3 6.3 6.3 6.3 7.9 9.5 11.4 13.2
B0 ... . o .. 3.2 3.2 3.2 4.1 5.6 6.7 8.1 0.4
100, ............ 1.7 1.7 1.9 25? 4.0 4.8 5.7 6.7
250. . ..., ... 0.6 0.8 1.1 1.9 25 3.0 36 v 4.2
500 . ........... 0.3 0.6 08 1.2 1.8 2.1 . 2.6 3.0
1000........... 0.2 0.4 0.3 0.9 1.2 1.5 1.8 2.1
2500 . .......... 0.06 0.3 0.4 0.6 0.8 0.9 1.1 1.4
5000 ........... 0.03 0.2 0.3 0.4? 0.5 0.6 08 0.9

K

Note: For standard errors of regional estimated percentages of lost housing units (1973-1978) pertaining to new construction, lacking complete
kitchen facilities, no bedrooms, no bathrooms, lacking some or all plumbing, mobile homes, and other vacants, use the national standard errors presanted

in table IX,
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SAMPLE DESIGN

The 1978 estimates are based on data coliected in October
1978 through January 1979 for the Annual Housing Survey
(AHS), which was conducted by the Bureau of the Census,
acting as collection agent for the Department of Housing and
Urban Development. The sample for this survey was spread over
461 sample areas {called primary sampling units), comprising
923 counties and independent cities with coverage in each of
the B0 States and the District of Columbia.

Approximately 72,000 sample housing units (bath occupied
and vacant) were eligible for interview in the 1978 Annual
Housing Survey. Of this number, 4,400 interviews were classi-
fied as "‘noninterview’’ for various reasons. Occupied housing
units were classified as ‘‘noninterview” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because
an informed respondent was not found after repeated visits.
In addition to the 72,000, there were also 5,900 sample units
which were visited but were ineligible for interview for the
AHS in terms of collecting information relevant to the 1978
housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units (PSU's). These PSU’'s were then grouped
into 376 strata, 156 of which consisted of only 1 PSU in sample
with certainty. These 156 strata, mostly the larger SMSA's,
were called self-representing {SR) because the sample from the
sample area represented just that PSU. Each one of the other
220 strata consisted of a_group of PSU’s and were referred to
as non-self-representing {NSR), since the sample of housing
units from the sample PSU in a stratum represented the other
P5U’s in the stratum as well.

One PSU was selected from each NSR'stratum with proba-

" bility proportionate to the 1970 census population of the PSU,

{This resulted in 220 NSR sample PSU’s.) In addition, the NSR
strata were grouped into 110 pairs and 1 stratum was picked at

. Roundingerrews . - .. ... ..... . App-49

random from each pair. From this stratum, an additional PSU
was selected independently of the other PSU selected from
this stratum. Since the two PSU’s were independently selected,
it was possible for the same PSU to be selected twice. This
occurred in 25 instances, producing an additional 85 NSR sam-
ple PSU’s, thus giving a grand total of 461 PSU"s. "

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 ar'g described

I

in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1977
survey (which included all sample housing units‘ that were
selected as part of the 1976 Coverage Improvement Program).

2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed} or type B non-
interviews (i.e., units not etigible for interview at the time of
the survey but which could become eligible in the future)
in the 1977 survey and which were not part of the 1977
sample reduction. {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
building permits issued since the 1977 survey. ('[hns sample
represented the housing units built in permit-isshing areas,
since the 1977 survey.)

4. Units added as the result of the updated Ilsttngs in selected
areas which do not issue building permits.

Selection of the 1973 sample housing units—The overall sam-
pling rate used to select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sampling rate for the AHS
was determined so that the overall probability of selection for
each sample housing unit was the same (e.g., if the probability
of selecting a NSR PSU was 1 in 10, then the within-PSU
sampling rate would be 1 in 136.6}.
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Within the sample PSU's, a sample of the housing units
enumerated in the 1970 Census of Population and Housing
was selected for the AHS. In addition, a sample of new con-
struction building permits was selected to represent the units
constructed since the 1970 census. These samples were selected
at about twice the rate mentioned previously {i.e., a1 2 in
1,366), thereby producing a sample twice as large as needed.
This sample was split into two equal-sized samples—one to be
used for the AHS, and one to be held in reserve for possible
future use for the AHS. The procedure used to split this sample
into equal-sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selec-
tion of a sample of census enumeration districts {ED’s), admini-
strative units used in the 1970 census. The probability of
selection for an ED was proportional to the following 1870
census counts of housing units {HU’s) and persons in group
quarters, combined in the following formula:

Number of Group Quarters Persons in the ED

Number of HU'sin the ED + 3

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED’'s, the selection was accomplished using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED’s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED's were divided into
segments li.e., small fand areas with well-defined boundaries,
having an expected size of four, or a multiple of four, housing

- units) and a segment was sefected. Those selected segments with
an expected size which was a multiple of four were further sub-
sampled at the time of enumeration so that an expected four
housing units were chosen for interview.

The sample of new construction units was selected from
building permits issued since January 1970. Within each sample

PSU, the building permits were chronologically ordered by .

month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled
at the rate of 2 in 1,366. Housing units constructed since
the 1970 census in areas which do not issue building permits
were brought into the sample as a result of the area sampie
described. :

Splitting of the sample—The described sample selection proce-
dure produced clusters {or seaments} of size-four housing units
for the sample taken from the census address frame, the new
construction frame and the area sampling frame {mainly rural
areas). Clusters of this size should result in a minimum loss in
precision for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units. However,
clusters of size-two housing units, were considered to be maore
optimum within those areas where the housing characteristics of
neighboring units tend to be very similar {i.e., urban areas and
new construction units}), A splitting operation was then carried
out for clusters selected from the'census address and the new

construction frames. This consisted of halving each sample
cluster from these frames. Thus, two housing units from each
of these clusters were included in the survey and two housing
units were held in reserve. No splitting operation was carried out
within the clusters selected from the area sampling frame; every
other area sample cluster of four housing units was used for
the survey and the remaining clusters were assigned to the
reserve sample,

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics, by doubling the
number of sample housing units from rural areas. This was
accomplished by reactivating the reserve sample, selectad in the
original sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new construc-
tion frames, the other half of each rural cluster (an expected
two housing units) was reactivated in 1974. Similarly, for the
area sampling frame, the entire reserve cluster {an expected four
housing units} was reactivated in 1974 if the cluster was rural.
This supplementation increased the overall probability of
selection for sample housing units in rural areas to about 2 in
1,366; whereas, the overall probability of selection for sample
housi r:|g units in urban areas remained at 1 in 1,366,

Selection of sample housing units for the 1976 Coverage
Improvement Program—The 1978 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

1. New construction, from building permits issued prior to
January 1970 for which construction had not been com-
pleted at the time of the 1970 census.

2. Units converted to residential use in structures totally
nonresidential at the time of the 1970 census.

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

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

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

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages, First,
units, whose permits were issued before January 1970, but
which were completed after the census, were identified from the
Survey of Construction {SOC), a survey of building permits
conducted monthly by the Bureau of the Census. in the second
stage, these units were then sampled so that the overall
probability of selection was about 1in 1,320,

A sample of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then suppie-
mented by additional parks identified by a canvassing operation
similar to that performed in ED's where area sampling methods
are used. The second stage consisted of dividing the parks into
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clusters of an expected size of four sites. These clusters were
then sampled so that the overall probability of selection was
about 1in 1,366,

For the remaining units, {i.e., mobile homes placed outside
parks since the 1970 census, mobile homes vacant at the time of
the 1970 census, units converted from nonresidential to
residential use since the 1970 census, and houses that had been
moved onto their present site since the 1970 census), the
sampling was done in three stages. First, a subsample of the
regular AHS sample units from the census address frame was
selected. Second, succeeding structures, that had been eligible to
be selected from the census address frame, were then listed until
eight structures (excluding mobile home parks) were found.
Finally, the intervening structures that had been listed which
did not have a chance of selection in the AHS were identified
and the units within these structures were interviewed,

1977 SAMPLE REDUCTION

By 1977, the addition to the sample (from primarily new
construction) and the coverage improvements had increased the
total sample size (interviews plus noninterviews) to about
81,000. The sample was reduced by about 7 percent to
approximately 75,000 in 1977. However, this reduction did not
include any CEN-SUP! units or units which were selected as
part of the 1976 Coverage Improvement Program. Thus, the
overall probability of selection for these latter units remained
unchanged, and for the rest of the units, their probability of
selection was about 1 in 1,472, if they were urban, and about 1
in 736, if they were rural.

ESTIMATION

In 1977, the AHS estimates employed a three-stage ratio
estimation procedure, However, prior to implementation of the
procedure, the basic weight {i.e., the inverse of the probability
of selection) was adjusted to account for the type A non-
interview housing units encountered in the AHS. This non-
interview adjustment was done separately for occupied and
vacant units. The noninterview adjustment was equal to the
following ratio:

Interviawed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed for
sample housing units from non-self-representing (NSR) PSU’s
only. This procedure was designed to reduce the contribution to
the variance arising from the sampling of PSU’s. The first-stage
ratio estimation procedure takes into account the différences
that existed at the time of the 1970 census in the distribution
by tenure and residence of the housing population estimated
from the sample NSR PSU’s and that of the NSR housing
population in each of the four census regions of the country,

! CEN-SUP units resulted from a 1970 census evaluation study and
represented units rissed in the 1970 census.

The first-stage ratio estimation factor for each specified
category was as follows:

The 1970 census housing population in the residence-tenure category
for all NSR strata in @ census region
“Estimate of the housing population category using 1970 census housing
counts for sample NSR PSU's in a census region

The numerators of the ratios were calculated by obtaining the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region, The denominators
were calculated by obtaining the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, weighting these counts by the inverse of the probability of
selecting that PSU and summing these weighted counts across
the NSR sample PSU's in each census region. The computed
first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage
ratio estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of one category of conventional
new construction units, i.e., one category of sample units buift
April 1, 1870, or later, to an independently derived current
estimate where @ known deficiency in the AHS sample exists
(see the section on.nonsampling error) for each of the four
regions. This estimate was considered to be the best estimate
available for the number of conventional new construction units
in this category.

The second-stage ratio estimation factor was as follows:

Current best estimate of new construction in the category
AHS sample estimate of new construction units in the category

The numerators of the ratios were derived from data based on
the Survey of Construction (SOC}. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the first-stage ratio
estimation procedure, The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each
sample unit in each second-stage ratio estimation category.

The third-stage ratio estimation procedure was employed for
all AHS sample units. This procedure was designed to adjust the
AHS sample estimates of housing {i.e., the estimates employing
the noninterview, first-stage, and second-stage adjustments) to
current vacant housing estimates for 4 categories of vacant
housing units and to independently derived current housing
estimates for 24 categories of occupied housing units. Each of
these 24 categories is 3 combination of the characteristics of
residence, tenure, race of head, and sex of head.

The third-stage ratio estimation factor for each specified
category was as follows:

Current independent estimate of housing units in the category
AHS sample estimate of housing units in the category

The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survey
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{CPS), a sample household survey conducted monthly by the
Bureau of the Census. The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey (HVS), a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the second-stage
ratio estimation procedure, The computed third-stage ratio esti-
mation factor was then applied to the existing weight for each
sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation proce-
dures were -iterated in order to bring the AHS estimates into
close agreement'with both sets of “independent” estimates. The
second-stage was modified so that the estimates for all 18
categories of new construction would be identical to the
estimates before the third-stage. Hence, the repeated second-
stage had the effect of controlling the AHS sample estimates of
new construction units to the ‘unbiased’” sample estimates for
17 categories of new canstruction units for each of the 4 regions
{i.e., 11 categories for conventional new construction units and
6 for new construction mobile homes) and, as before, of
adjusting the AHS sample estimate of 1 category of conven-
tional new construction units to an independently derived
current estimate.

The numerators were either the unbiased weighted estimates
for the AHS sample units, using the existing weight after the
first-stage ratio estimation procedure {i.e., the estimates employ-
ing the noninterview and first-stage adjustments) or the indepen-
dent estimate derived from data based on the Survey of
Construction (SOC).

The denominators of the ratios in this iterative process were
obtained from the weighted estimates for the AHS sample units
after the previous stage of ratio estimation. The factors resulting
from this iterative process were then applied to the existing
weight on the appropriate records, and the resulting product
was used as the final weight for tabulation.

The effect of the third-stage ratio estimation procedure, as
well as the overall estimation procedure, was to reduce the
sampling error for most statistics below what wouid have been
obtained by simply weighting the results of the sample by the
inverse of the probability of “selection, The distribution of the
housing population selected for the sample differed somewhat,
by chance, from that of the nation as a wholein such basic
housing characteristics as tenure, vacancy status, residence, race
of head, and sex of head. These characteristics are probably
closely correlated with other housing characteristics measured
for the AHS. Therefore, through the use of the three-stage
ratio estimation procedure one can expect the sampie estimate
to be improved substantially.

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
national sample.

Sampliﬁg errors—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 sampie design. Even if
the same gquestionnaires, instructions, and interviewers were
used, estimates from each of the different samples would differ
from each other. The variability between estimates from all
possible samples is defined as sampting error. One common
measure of sampling error is the standard error which measures
the precision with which an estimate from a sample approxi-
mates the average result of all possibie samples. In addition, the
standard error, as calculated for this report, partially reflects the
variation in the estimates due to some 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, and biases and some additional nonsampling errors not
measured by the standard error,

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples- with a known
probability. For example, if all possible samples were selected,
and each of these samples were surveyed under essentially the
same general conditions, and an estimate and its estimated
standard error were calculated for 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 stand-
ard errors below the estimate to two standard errors above
the estimate would include the average result of all possible
sarmples.

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 inciuded 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. 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 the
precise standard error for any specific item.

Standard errors of estimates of levels—Tables | and I, present
the standard errors applicable to the 1978 national housing
inventory estimates in this report. Tables Il and IV present the
standard errors applicable to estimates for the Northeast, North
Central, South, and West Regions. Linear interpolation should
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be used to determine standard errors for levels of estimates not
specifically shown in tables | through V.

Standard errors of estimates of percentages—The reliability of
an estimated percentage, computed by using 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 V through VIl present the standard errors of
estimated percentages. Table V shows the approximate standard
errors of all national estimated percentages of housing units
except those pertaining to the specified items in table |l. The
standard errors shown in tabte VI should be used for those
specified items. Table VIl shows the approximate standard
errors of all regional percentages of housing units except those
pertaining to the specified items in table I'V. Table VI should
be used for those specified items for the Northeast, North
Central, and West Regions. Two-way interpolation should be
used to determine standard errors for estimated percentages
not specifically shown in tables V through VLI,

TABLE |. Standard Errors of Estimated Numbers of Housing Units:

1978 {Excluding Estimates of Housing Units Pertaining to {acking
Comglete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking
Complete Plumbing, and Households With Head of Spanish Origin)

{68 chances out of 100}

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:

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

Hiustration of the use of the standard error tables. llustration
/-Table A-2 {section |} of this report shows that in the United
States there were 14,111,000 renter-occupied housing units
with common stairways. Interpolation in standard error table |
shows that the standard error of an estimate of this size is
approximately 138,000. The following procedure was used in
interpolating:

The information presented in the following table was
extracted from standard error table 1. The entry for “x" is the
one sought.

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
000 | white | 2%% | (000 | whire | 31K
{(og0) (000) {000) {00D)
0...... 2 2 11,000 ... 42 39
5...... 3 312500 ... 65 b5
10 ..... 4 4 |5,000 ... 9 57
25 ..... 7 7 1 10,000. .. 124 —
5 ..... 9 9 | 25,000. .. 174 -
100, .. .. 13 13 | 50.000. .. 185 -
250..... 21 21 | 75,000. . 109 -
‘500, . ... 29 29

Included in tables | through VIIl are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered to be 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. -

Standard errors of ratios—For ratios of the form (100} {x/y},
where x is not a subclass of y, tables V through VIII,

Size of estimate Standard error
{000) (000)
10000 ................ 124
14111 ... X
2000................ 174

By vertically interpolating between 124 and 174, the entry for
“x'" is determined to be 138.

14,111-10,000 = 4,111
25,000—10,000 = 15,000
4,111

124+ g (174-124) = 138

Consequently, the 68-percent confidence interval, as shown by
these data, is from 13,973,000 to 14,249,000 housing units.
Therefore, a conclusion that the average estimate of 1978
housing units of this type 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
13,890,000 to 14,332,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 13,835,000 to 14,387,000 housing units with 95 percent
confidence.

Table A-2 (section I) also shows that of the 14,111,000
renter-occupied housing units with common stairways,
12,505,000 or B8B.6 percent, were located inside SMSA's.
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Interpolation in table V (i.e., interpolation on both the base and
percent) of this appendix shows that the standard error of the
above percentage is 0.4 percentage points. The following
procedure was used in interpolating.

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

Base of percentage Estimated percentage
(000} 85 88.6 90
10000 ........... 0.5 a 0.4
14111 ..., p
25000 ........... 0.3 b 0.3

1. By horizontal interpolation between 0.5 and 0.4, the entry
for cell ““a’’ is determined to be 0.4.

88.6-85.0= 3.6
90.0-85.0=5.0

3.6 _
0.5+ 50 (0.4-05) =

2. Horizontal interpolation between 0.3 and 0.3 is not
necessary.

3. By vertical interpolation between 0.4 and 0.3, the entry for
“p*" is determined to be 0.4.

14,111-10,000 = 4,111
25,000—10,000 = 15,000

4111
0.4+ 15 000 (0.3-0.4) =
Consequently, the 68-percent confidence interval, as shown by
these data, is from 88.2 to 89.0 percent; the 90-percent
confidence interval is from 88.0 to 89.2 percent; and the
95-percent confidence interval is from 87.8 to 89.4 percent.

Hiustration I1—Table A-3 (section I} of this report shows that in
the United States in 1978 there were 1,312,000 owner-occupied
housing units which had water supply breakdowns. Interpola-
tion in standard error table | shows that the standard error of an
estimate of this size is approximately 47,000. Consequently, the
68-percent confidence interval is from 1,265,000 to 1,359,000
housing units. Therefore, a conclusion that the average estimate,
derived from all possible samptes, of 1978 owner-occupied
housing units which had water supply breakdowns lies within a
range computed in this way and 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 1,237,000 to 1,387,000 housing units
with 90 percent confidence; and that the average estimate lies
within the interval from 1,218,000 to 1,406,000 housing units
with 95 percent confidence.

Table A-3 (section 1) also shows that of the 1%, 312 000
1978 owner-occupied housing units which had water supply

breakdowns, 220,000 or 16.8 percent, had breakdowns 3 times
or more. Interpolation in standard error table V (i.e., interpola-
tion on both the base and the percent} shows that the standard
error of the above percentage is 1.4 percentage points. Conse-
quently, the 68-percent confidence interval, as shown by these
data, is from 15.4 to 18.2 percent; the 80-percent confidence
interval is from 14.6 to 19.0 percent; and the 95-percent confi-
dence interval is from 14.0 to 19.6 percent.

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference batween gstimates is approximately

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Per-
taining to Lacking Comgplete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lacking Complete Plumbing, and Househoids With Head
of Spanish Qrigin: 1978

{68 chances out of 100)

Standard error Standard error
Size of Total, White Size of Total, White
astimate uruS;:ir::m Black estimate or::;inr:sh Black
(000) {000} (000} (000} {000) (000)
0..... 2 21,000 .. 48 45
b..... 3 312500.. 76 64
10 .. .. 5 b6 | 5,000 .. 105 66
26 ... 8 8 | 10,000. . 144 -
50 .... 11 11 | 25,000. . 202 -
100. ... 15 15 | 60,000, . 215 -
250. ... 24 24 | 75,000. . 126 —
500 34 33

TABLE 1. Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and Wast Regions:
1978 (Exctoding Estimates of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedraoms, No Bathrooms, and Lacking
Complete Plumbing for the Northeast,North Central, and West Regions)

(88 chances out of 100}

Size of Standard Size of Standard

estimate errar astimate error

(000} (oo0) {000) {000)
0.......... 21600.,....... 31
5...... S 311000 ....... 43
10......... 412500 ....... 68
2 ..., 715000 ....... 97
5 ......... 10 {10,000....... 137
100......... 14 § 25,000....... 216
250......... 22
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equal to the square root of the sum of the squares of the
standard errors of each estimate considered separately. This
formula is quite accurate for the difference between estimates
of the same characteristics in two different areas or the
difference between separate and uncorrelated characteristics in
the same area. If, however, there is a high positive correlation
between the two characteristics, the formula will overestimate
the true error, However, if there is a high negative correlation
between the two characteristics, the formula will underestimate
the true standard error.

TABLE Iv. Standard Errors of Estimated Numbers of Housing Units
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing for the Northeast, North
Central, and West Regions: 1978

{68 chances out of 100}

Size of Standard Size of Standard

estimate error estimate errar

{000} (000) (000) (000)
0.......... « 3315600......... . 36
5...... .. .. 4411000 ....... 51
10 . - 6512500 ....... _ 80
2 ... ..., 85000 ....... ) m
80 ......... 11 110,000....... 1563
100, ........ 16 | 25,000....... 218
260......... 26 '

Hlustration of the computation of the standard error of a
difference—Tabte A-3 (section |} of this report shows that in the
United States in 1978 there were 913,000 owner-occupied
housing units, which had exactly 1 water supply breakdown
and 220,000 owner-occupied housing units which had 3 or more
water supply breakdowns. Thus, the apparent difference be-
tween the number of 1978 owner-occupied housing units that
had breakdowns 3 times or more and that had breakdowns
just 1 time, is 693,000. Interpolation in standard error table |
shows that the standard error on an estimate of 913,000 to be
approximately 40,000 and the standard error on an estimate of
220,000 to be approximately 19,000. Therefore, the standard
error of the estimated difference of 693,000 is about 44,000,

44,000 =V (40,000% + (19,0002

Consequently, the 68-percent confidence interval for the.

693,000 difference is from 649,000 to 737,000 housing units.
Therefore, a conclusion that the average estimate of this
difference, derived from all possible samples, lies within a range
computed in this way and would be correct for roughly 68 per-
cent of all possible samples. Similarly, the 90-percent confidence
interval is from 623,000 to 763,000 housing units, and the
95-percent confidence interval is from 605,000 to 781,000.
Thus, we can conclude with 95 percent cpnfidence that the

number of 1978 owner-occupied housing units, which had three
or more water supply breakdowns, is different than the number
that had exactly one water supply breakdown since the
95.percent confidence interval of this difference does not
include zero or negative values,

Medians—For the 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 refiability of the estimated median is
to determine 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 foltowing
procedure may be used to estimate confidence limits of a median
based on sample data:

1. From the tables, 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; and

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

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

A two-standard-ercor confidence interval may he 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 95-percent confidence
interval for a median—Table A-3 {section I} of this report
shows the median value of specified owner-occupied housing
units occupied less than 3 months was $18,500 in 1978. The
base of the distribution, from which this median was deter-
mined is 1,540,000 housing units.

1. From standard error table V, the standard error of a 50-
percent characteristic on the base of 1,540,000 is 1.8 per-
centage points,

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields
percentage {imits of 46.4 and 53.6.

3. From table A-3 (section Il}, it can be seen by cumulating the
frequencies for the first 4 categories that 566,000 specified
owner-occupied housing units or 36.8 percent, had a
value less than $15,000 and that an additional 288,000
specified owner-occupied housing units, or 18.7 percent, had
a value of $15,000 to $19,989. By linear interpolation, the
lower limit of the 95-percent confidence interval is found to
be about $17,600. '

) (46.4-36.8)

$14,999 + ($19,999 — $14,999 $17,600

Simitarly, the upper limit of the 95percent confidence
interval is found to be about $19,500.
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$14,990 + ($19,099—$14,999) ‘-5-3'—1%-39'-8-’ - $19,500

Thus, the 95-percent confidence interval ranges from
$17,600 to $19,500.

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, and estimation for missing data. Non-
sampling 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 1978 AHS national
sample.

Reinterview Program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the
components of the nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were revisited
and answers to some of the gquestions on the AHS questionnaire
were obtained again. The original interview and the reinterview
were assumed to be two independent readings and thus were the
basis for the measurement of the content” errar of these AHS
estimates,

As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control. This check
was made at each of these households to determine if the
following was done during the original interview:

1. The correct unit was visited,

2. The correct number of housing units were interviewed at

that address.

The correct information on “Year Built” was obtained.

. The correct information on “Tenure” was obtained.

5. The correct information on “Household Composition’’ was
obtained,

6. The correct information on “Type of Housing Unit" was
obtained.

7. The correct information on ‘“'Occupancy Status™ was ob-
tained.

o

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they will
be similar to the results of the 1977 reinterview study which are
presented in the Census Bureau memorandum, ‘“‘Reinterview
Results for the Annual Housing Survey—National Sample,
1977.”

The results of the 1977 reinterview study seem to indicate
that there are some very slight improvements in the consistency
of response from 1976 to 1977. Overall, the 1977 reinterview
program showed. moderate to high levels of inconsistency with
about 21 percent of the nonattitudinal and 56 percent of the
attitudinal items showing high levels of inconsistency. But a
large proportion {43 percent} of the nonattitudinal items
showed a low level of inconsistency. Moderate levels indicate
that there are some problems with inconsistent reporting -and

TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1978 (Excludes Estimated Percentages of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complets Plumbing, and Households With Head of Spanish Origin)

{68 chances out of 100}

Base of Estimated percentage
percentage :
(000) 0 or 100 tor99 20r98 50r95 10 or 90 150r85 | 250r75 50
L Z 259 259 259 259 259 259 259 '29.5
10 .. e 14.8 14.8 14.8 14.8 14.8 14.9 18.1 209
25 L. 65 6.5 65 6.5 7.9 9.4 114 13.2
B0 ....... ... 34 3.4 34 4.1 5.6 8.7 a.1 9.3
100, . ........... 1.7 1.7 18 29 4.0 4.7 5.7 6.6
250, . ... ... .. 0.7 0.8 1.2 18 25 3.0 3.6 4.2
BOD. ............ 0.3 0.6 0.8 1.3 18 2.1 2.6 3.0
1000 ........... 0.2 0.4 0.6 09 1.3 1.6 18 2.1
2500 ........... 0.07 0.3 0.4 0.6 08 0.9 1.1 1.3
5000 ........... 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9
10,000 .......... 0.02 0.13 02 0.3 0.4 0.5 0.6 0.7
25000 .......... 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4
50000 .......... - 0.06 0.08 0.13 02 02 03 0.3
75000 .......... - 0.05 0.07 0.11 0.14 0.2 0.2 0.2
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high levels indicate that improvements are needed in the data
collection methods or that the category concepts themselves are
ambiguous.

Cross-tabulations involving those items, which are subject to
substantial levels of inconsistency, may be subject to a large
distortion as a consequence of the associated high level of
response variance and, thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. As a consequence, the tables in this report which contain
such cross-tabulations have been footnoted with a cautionary
statement,

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS. For example, median value of homes was
consistently underestimated by about 5 percent, and the
average monthly costs of electricity and utility gas were
consistently overestimated although the net effect on average
gross rent was fairly small.

A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that the
respondents may lack precise information. Also, because the
results of the reinterview studies are derived from sample
surveys, there is sampling error associated with these estimates
of nonsampling error. Therefore, the possibility of such errors
should be taken into account when considering the results of
this study,

Coverage errors—Deficiences in the representation of conven-
tional new construction for the AHS new construction sample
(mentioned previously in the section on estimation) is an
example of coverage errors. During the sampling of building
permits, onily those issued more than 5 months before the

survey began were eligible to be selected to represent conven-
tional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than §
maonths in advance of the survey.

It is estimated that the 1978 AHS sample missed about 3.3
percent (i.e., about 375,000 units) of conventional housing
units built after April 1970, because the permits for these units,
which were built before October 1978, were issued less than 5
months in advance of the survey. The second stage of the ratio
estimation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of
conventional new construction probably still exists,

In addition, the 1976 Coverage Improvement Program also -
had certain deficiencies. First, when the canvassing was done to
identify mohile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED’s were represented. Second, it appears that
the listing procedure (used to find mobile homes piaced outside
parks, units converted from nonresidential to residential, and
houses that had been moved onto their present site} was not
very efficient for finding nonresidential conversions (which
might be primarily in business districts), since the listing
procedure started from a residential unit. {The sample estimate
of this component was approximately 16,000 housing units
with a standard error of 12,000.)

Finally, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, it had been assumed
that all units {ocated inside these ED's would be represented in
the sample. However, it has been estimated that the 1978 AHS
sample missed as much as 2 percent (i.e., as much as 400,000
units) of all housing units in ED’s where area sampling methods
are used because these units are not listed dyring the canvassing.

TABLE vI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooims, Lacking Complete Plumbing, and Households With Head of Spanish Origin: 1978

{68 chances out of 100)

Base of Estimated percentage
percentage
(GO0} Dor 100 1or99 2or98 Sor95 10 or 90 15 or 85 25ar75 50
D 320 32,0 32.0 320 32.0 32.0 32.0 34.3
10 ............. 191 19.1 19.1 19.1 191 19.1 21.0 24.3
25 ... 8.6 86 8.6 8.6 9.2 11.0 13.3 15.3
B0 ... 4.5 45 4.5 4.7 6.5 7.7 9.4 10.8
100............. 2.3 2.3 23 . 3.3 4.6 55 6.6 7.7
250, ..., ... .. .. 09 1.0 14 21 29 35 4.2 49
500. ............ 0.5 0.7 1.0 15 2.1 24 3.0 34
1000 ........... 0.2 0.5 0.7 1.1 15 1.7 2.1 24
2500 ........... 0.09 0.3 04 0.7 0.9 11 1.3 1.6
5000 ........... 0.05 0.2’ 0.3 0.5 0.7 | . 0.8 0.9 1.1
10000 .......... 0.02 0.2 0.2 0.3 0.5 056 0.7 |. 0.8
25000 .......... 0.01 . 0.10 0.14 0.2 0.3 0.3 - 04 | 0.5
80,000 .......... - 0.07 0.10 0.15 0.2 0.2 03| 0.3
75000 . ......... — 0.06 0.08 0.12 0.2 0.2 02 | 0.3
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The third stage of ratio estimation corrects for these deficien-
cies as far as the count of total housing is concerned, i.e., it ad-
justs the estimate of the total housing inventory to the best avail-
able estimate, However, biases of subtotals would still remain,

Rounding errors—With respect to errors associsted with proc-
essing, the rounding of estimates introduces another source of
error in the data, the severity of which depends on the statistic
being measured. The effect of rounding is significant relative to

the sampling érror only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. 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 this survey. Also, since medians in this report were
computed using unrounded data, instead of the published
rounded data, they can differ from medians calculated directly
from the published data.

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1978
{Excluding Estimated Percentages Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing

for the Northeast, North Central, and West Regions)

{68 chances out of 100)

Base of Estimated percentage
percentage
(000) 007 100 10r99 20r98 50r95 10 or 90 150r 85 250r 75 50
- 27.3 273 273 27.3 27.3 27.3 27.3 30.6
10 ... ... ... 158 15.8 158 15.8 15.8 15.8 18.7 216
2 L. 7.0 7.0 7.0 7.0 8.2 9.8 1.9 13.7
B0 .......... ... 36 36 36 42 5.8 6.9 8.4 9.7
100............. 1.8 1.8 19 3.0 4.1 4.9 59 6.8
280, ............ 0.7 09 1.2 1.9 2.6 3.1 3.7 4.3
500, ... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1
1000 ........... 02 0.4 06 09 1.3 15 1.9 2.2
2500 ........... 0.07 0.3 04 0.6 0.8 1.0 1.2 14
500D ........... 0.04 0.2 0.3 0.4 0.6 0.7 08 1.0
10000 .......... 0.02 0.14 02 0.3 04 0.5 0.6 0.7
25000 .......... 0.01 0.09 0.12 0.2 0.3 0.3 0.4 04
TABLE Vi1, Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathroams, and Lacking Camplete Plumbing for the Northeast, North Central, and West Regions: 1978
(68 chances out of 100)
Base of Estimated percentage
percentage

{000) 0or 100 10r99 20r98 5or95 100r90 15 or 85 250r75 50
5..... ..., e 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1
10 ... e 20.7 20,7 20.7 20.7 20.7 20.7 221 25.5
25 ... 95 95 9.5 8.5 9.7 11.5 14.0 16.2
5 . ... ... 50 5.0 5.0 5.0 6.9 " 8.2 9.9 11.4
100. . ........... 25 25 25 35 4.8 5.8 7.0 8.1
260. . ........... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1
BOO............. 05 0.7 1.0 1.6 22 286 31 3.6
1000 ........... 0.3 05 0.7 1.1 1.5 1.8 2.2 26
2500 ........... 0.10 0.3 05 0.7 1.0 1.2 14 1.6
5000 ........... 0.05 0.2 0.3 05 0.7 0.8 1.0 1.1
10,000 .......... 003 02 0.2 04 0.5 0.6 0.7 08
25000 .......... 0.01 0.10 0.14 0.2 03 0.4 0.4 0.5
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SAMPLE DESIGN

The 1978 estimates are based on data collected in October
1978 through January 1979 for the Annual Housing Survey
{AHS), which was conducted by the Bureau of the Census,
acting as collection agent for the Department of Housing and
Urban Development. The sample for this survey was spread
over 461 sample areas {called primary sampling units), com-
prising 923 counties and independent cities with coverage in
each of the 50 States and the District of Columbia.

Approximately 72,000 sample housing units (both occupied
and vacant} were eligible for interview in the 1978 Annual
Housing Survey. Of this number, 4,400 interviews were classi-
fied as “noninterview’ for various reasons. QOccupied housing
units were classified as ““noninterview” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not cbtained because an
informed respondent was not found after repeated visits. [n

addition to the 72,000 eligible housing units, there were also

5,900 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information rele-
vant to the 1978 housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units {PSU’s). These PSU’s were then grouped
into 376 strata, 156 of which consisted of only one PSU in
sample with certainty. These 156 strata were mostly the larger
SMSA's and were called self-representing-(SR) since the sample
from the sample area represented just that PSU. Each one of the
other 220 strata consisted of a group of PSU's and were referred
to as non-self-representing (NSR), since the sample of housing
units from the sample PSL in a stratum represented the other
PSU’s in the stratum as well. . ) ] :

One PSU was selected from-each NSR stratum with prob-
ability proportionate to the 1970 census population of the
PSU. (This resulted in 220 NSR sample PSU's.} In addition, the

NSR strata .were grouped into 110 pairs-and 1 stratum was

picked at random from each pair. From this stratum, an ad-
ditional PSU was selected independently of the other PSU
selected from this stratum. Since the two PSU’s were independ-
ently selected, it was possible for the same PSU to be selected

" twice. This occurred in 25 instances, producing an additional

85 NSR sample PSU’s, thus giving a grand total of 461 PSU’s.

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 succeeding sections. ‘ :

1. All sample housing units that were interviewed in the 1977
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Pro-
gram). :

2. All sample housing units that were either type A noninter-
views (i.e,, units eligible to be interviewed) or type B non-
interviews {i.e., units not eligible for interview at the time of
the survey but which could become eligible in the future) in
the 1977 survey. {For a list of reasons for type A and type B-
noninterviews, see the facsimilie of the 1978 AHS question-
naire, page App-16.}

3. All sample housing units that were selected from the list of
building permits issued since the 1977 survey. {This sample
represented the housing units built in permit-issuing areas
since the 1977 survey.)

4. Units added as the result of the updated listings in selected
areas which do not issue building permits.

Selection of the 1973 sample housing units—The overalljsampling
rate used to select the sampie for the 1973 AHS was about 1 in
1,366. The within-PSU sampling rate for the AHS was deter-
mined so that the overall probability of selection for each
sample housing unit was the same (e.g., if the probability of
selecting a NSR PSU was 1 in 10, then the within-PSU sampling
rate would be 1 in 136.6.
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Within the sample PSU’s, a sample of the housing units
enumerated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was also selected to represent the units con-
structed since the 1970 census. These samples were selected at
about twice the rate mentioned previously (i.e., at 2 in 1,366},
thereby producing a sample twice as large as needed. This
sample was split into two equal-sized samples—one to be used
for the AHS and one to be held in reserve for possible future
use for the AHS. The procedure used to split this sample into
equal-sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the setection
of a sample of census enumeration districts {ED’s), administra-
tive units used in the 1970 census. The probability of selection
for an ED was proportional to the following 1970 census counts
of housing units (HU's) and persons in group quarters, combined
in the following formula:

Number of HU's in the ED + Number of group guarters persons in the ED
3

4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED’s, the selection was accomplished using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED’s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED's were 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} and a segment was selected. Those selected segments with
an expected size which was a multiple of four were further
subsampled at the time of enumeration so that an expected
four housing units were chosen for interview.

The sample of new construction units was selected from
" building permits issued since January 1970, Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled
at the rate of 2 in 1,366. Housing units constructed since the
1970 census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

Splitting of the sample—The desc;ribed sample selection pro-
cedure produced clusters (or segments) of size-four housing
units for the sample taken from the census address frame, the
new construction frame, and the area sampling frame {mainly
rural areas). Clusters of this size should result in a minimum
loss in precision for estimates of housing characteristics in rural
areas because of the heterogeneity of neighboring units. How-
ever, clusters of sizetwo housing units, were considered to be
more optimdm within those areas where the housing charac-

teristics of neighboring units tend to be very similar (i.e., urban-

areas and new construction units). A splitting operation was
then carried out for clusters selected from the census address
and the new construction frames. This consisted of halving

each sample cluster from these frames. Thus, two housing units
from each of these clusters were included in the survey and two
housing units were held in reserve. No splitting operation was
carried out within the clusters selected from the area sampling
frame; every other area sample cluster of four housing units
was used for the survey and the remaining clusters were assigned
to the reserve sample.

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the
number of sample housing units from rural areas. This was
accomplished by reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only.
For the reserve sample selected in census address and new
construction frames, the other half of each rural cluster (an
expected two housing units} was reactived in 1974. Similarly
for the area sampling frame, the entire reserve cluster {an ex-
pected four housing units) was reactivated in 1974 if the cluster
was rural. This supplementation increased the overall proba-
bility of selection for sample housing units in rural areas to
about 2 in 1,366; whereas, the overall probability of selection
for sample housing units in urban areas remained at 1 in 1,366,

Selection of sample housing units for the 1976 Coverage Im-

_ provement Program—The 1976 Coverage improvement Program

was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

1. New construction from building permits issued prior to
January 1970 for which construction had not been com-
pleted at the time of the 1970 census.

2. Units converted to residential use in structures totally non-
residential at the time of the 1970 census.

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

4. Mobile homes placed in parks either missed in the 1970
census or established since the 1970 census,

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

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages. First,
units whose permits were issued before January 1970, but
which were completed after the census, were identified from the
Survey of Construction {SOC), a survey of building permits
conducted monthly by the Bureau of the Census. In the second
stage, these units were then sampled so that the overall prob-
ability of selection was about 1 in 1,320.

A samiple of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
similar to that performed in ED's where area sampling methods
are used. The second stage consisted of dividing the parks into
clusters of an expected size of four sites. These clusters were
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then sampled so that the overall probabthty of selection was
about 1in 1,366.

For the remaining units, (i.e., mobile homes placed outside
parks since the 1970 census, mobile homes vacant at the time
of the 1970 census, units converted from nonresidential to
residential use since the 1970 census, and houses that had been
moved onto their present site since the 1870 census}, the
sampling was done. in three stages. First, a subsample of the
regular AHS sample units from the census address frame was
selected. Second, succeeding structures that had been eligible
to be selected from the census address frame were theén listed
until eight structures (excluding mobile home parks) were

found, Finally, the intervening structures that had been listed

which did not have a chance of selection in the AHS were identi-
fied and the units within these structures were interviewed.

1977 SAMPLE REDUCTION

By 1977, the addition to the sample from primarily new con-
struction and the coverage improvements had increased the total
sample size {interviews plus noninterviews) to about 81,000.

The sample was reduced by about 7 percent to approximately-

75,000 in 1977. However, this reduction did not include any
CEN-SUP' units or units which were selected as part of the
1976 Coverage Improvement Program. Thus, the overall prob-
ability of selection for these latter units remained unchanged,
and for the rest of the units, their probability of selection was
about 1 in 1,472 if they were urban and about 1 in 736 if they
were rural.

ESTIMATION

In 1978, the AHS estimates employed a three-stage ratio
estimation procedure. However, prior to implementation of
the procedure, the basic weight {i.e., the inverse of the prob-
ability of selection} was adjusted to account for the type A
noninterview housing units encountered in the AHS. This non-
interview adjustment was done separately for occupied and
vacant units. The noninterview adjustment was equal to the
following ratio:

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation prc;cedure was employed
for sample housing units from non-self-representing {NSR)
PSU’s only. This procedure was designed to reduce the contri-
bution to the variance arising from the sampling of PSU's. The
first-stage ratio estimation procedure takes into account the
differences that existed at the time of the 1970 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU's and that of the NSR
housing population in each of the four census regions of the
country,

!CEN-SUP units resulted from a 1970 census evaluatlon study and
represented units missed in the 1970 census.

The first-stage ratio estimation factor for each specified
category was as follows:

The 1970 census housing popuiation in the residence-tenure category
for all NSR strata in a census region

Estlmate of the housing population category using 1970 census housing
counts for sample NSR PSU's in a census region

The numerators of the ratios were caiculated by obtalnlng the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region. The denominators
were calculated by obtaining the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weighted counts
across the NSR sample PSU's in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage
ratio estimation category.

The second-stage ratio estimation procedure was designed
to adjust the AHS sample estimate of one category of con-
ventional new construction units; i.e., one category of sample
units built April 1, 1970, or later, to an independently derived
current estimate where a known deficience in the AHS sample
exists {see the section on nonsampling error) for each of the
four regions. This estimate was considered to be the best esti-
mate available for the number of conventional new construc-
tion units in this category.

The second-stage ratio estimation factor was as follows:

Current best estimate of new construction in the category

AHS sample estimate of new construction units in the category

The numerators of the ratios were derived from data based on
the Survey of Construction (SOC}. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units using the existing weight after the first-stage ratio
estimation procedure. The computed second-stage ratio esti-
mation factor was then applied to the existing weight for each
sample unit in each second-stage ratio estimation category.

The third-stage ratio estimation procedure was employed
for all the AHS sample units. This procedure was designed to
adjust the AHS sample estimates of housing {i.e., the estimates
employing the noninterview, first-stage, and second-stage ad-
justments) to current vacant housing estimates for 4 categories
of vacant housing units and to independently derived current
housing estimates for 24 categories of occupied housing units.
Each of these 24 categories is a combipation of the charac-
teristics of residence, tenure, race of head, and sex of head.

The - thtrd-stage ratio estimation factor for each specified
category was as follows:

Current independent estimate of housing units in the category

AHS sample estimate of housing units in the category

The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survey
{CPS}, a sample household survey conducted monthly by the
Bureau of the Census. The numerators of the ratios for vacant
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housing units were derived from data based on the Housing
Vacancy Survey {HVS), a gquarterly vacancy survey also con-
ducted by the Bureau of the Census, The denominators of the
ratios were obtained from the weighted estimates for the AHS
sgmple units, using the existing weight after the second-stage
ratio estimation procedure, The computed third-stage ratio
estimation factor was then applied to the existing weight for
each sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estiration proce-
dures were iterated in order to bring the AHS estimates into
close agreement with both sets of “independent’ estimates. The
second-stage was modified so that the estimates for all 18
categories of new construction would be identical to the esti-
mates before the third-stage. Hence, the repeated second-
stage had the effect of controlling the AHS sample estimates
of new construction units to the “unbiased” sample estimates
for 17 categories of new construction units for each of the 4
regions {i.e., 11 categories for conventional new construction
units and 6 for new construction mobile homes) and, as before,
of adjusting the AHS sample estimate of 1 category of con-
ventional new construction units to an independently derived
current estimate.

The numerators were either the unbiased weighted estimates
for the AHS sample units, using the existing weight after the
first-stage ratio estimation procedure {i.e., the estimates- em-
ploying the neoninterview and first-stage adjustments) or the
independent estimate derived from data based on the Survey
of Construction (SOC).

The denominators of the ratios in this iterative process were
obtained from the weighted estimates for the AHS sample units
after the previous stage of ratio estimation. The factors resulting
from this iterative process were then applied to the existing
weight on the appropriate records, and the resulting product
was used as the final weight for tabulation.

The third-stage ratio estimation procedure, as well as the
overall estimation procedure, reduced the sampling error for
most statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from that
of the Nation as a whote in such basic housing characteristics as
tenure, vacancy status, residence, race of head, and sex of head.
These characteristics are probably closely correlated with other
housing characteristics measured for the AHS, Therefore,
through the use of the three-stage ratio estimation procedure,
one can expect the sample estimate to be improved
substantially.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with esti-
mates based on data from sample surveys; sampling and nonsam-

pling errors. The following is a description of the sampling and’

nonsampling errors associated with the AHS national sample.

Sampling errors—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 variability between estimates from all possible
sampies is defined as sampling error. One common measure of
sampling error is the standard error which measures the pre-
cision with which an estimate from a sampie approximates the
average result of all possible samples. In addition, the standard
error, as calculated for this report, also partially refiects the
variation in the estimates due to some 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, and biases and some additional nonsampling errors not

. measured by the standard error,

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples with a known prob-
ability. For example, if all possible samples were selected, and
each of these samples was surveyed under essentia!l\} the same
genera! conditions, and an estimate and its estimated standard
error were calculated for 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
astimate 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 intervat, However, for a
particular sample one can say with specified confidence that the
average result of all possible samples is included in the con-
structed interval,

The figures presented in the following tables are approxima-
tions to the standard errors of various estimates shown in this
report. In order to derive standard errors that would be appli-
cable 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
the precise standard error for any specific item.

Standard errors of estimates of levels—Tables | and 11 bresent
the standard errors applicable to the 1978 national housing
inventory estimates in this report. Tables |ll and IV present the
standard errors applicable to estimates for the Northeast, North
Central and West regions, and tables Il and 2 present the
standard errors applicable to estimates for the South Region.
Linear interpolation should be used to determine standard
errors for levels of estimates not specifically shown in tables
{ through V. o ’
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Standard errors of estimates of percentages—The reliability of
an estimated percentage, computed by using 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. : :

TABLE I. Standard Errors of Estimated Numbers of Housing Units:
1978 (Excluding Estimates of Housing Units Pertzining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Source of Water, Individual Well, Lacking Complete
Plumbing, Mabile Homes, and Households with Head of Spanish
Origin)

{68 chances out of 100)

Standard error Standard error

Si?e of Total or Si?e of Total or

estimate White Black estimate White Black

{000} (000) {000) (000} {oo0) (000)
0...... 2 211,000 ... 42 39
5...... 3 3] 2500 ... 65 55
10 ..... 4 41 5000 ... 91 57
25 .. ... 7 7| 10,000. .. 124 -
50 ..... 9 9] 25,000... 174 -
100. . ... 13 13| 50,000, .. 185 -
250..... 21 21} 75,000. .. 109 —
500..... 29 29

TABLE !i. Standard Errors of Estimated Numbers of Housing Units
Pertzining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Source of Water, Individua! Well, Lack-
ing Complete Plumbing, Mobile Hames, and Households with Head of
Spanish Origin: 1978 ’

- {68 chances out of 100)

TABLE 11 Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South and West Regions:
1978 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, Na Bedrooms, No
Bathrooms, and Lacking Complete Plumbing for the Northeast, North
Central, and West Regions and Excluding Source of Water, Individual
Well, and Mobile Homes for Each of the Regions) ‘

{68 chances cut of 100}

Size of Standard Size of Standard
estimate error estimate . error
(oc0) (000) (006) {000) -
0. ... ... ‘ 2/ 500......... 31
b, ... 3 1000 ....... . 43
10......... 4|1 2500 ....... 68
25 ... 7] 5000 ....... 97

B0 ......... 10| 10,000....... 137
100......... 14| 25,000....... 216
250, ..., ... 22

‘TABLE IVv. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrocoms, and Lacking Complete Plumbing for
the Northeast, North Central and West Regions and to Source of
Water, Individual Well, snd Mobile Homes far the Northeast and
North Central Regions: 1978

{68 chances out of 100, For estimates'pertaining to source of water, indi-
vidual well, cooking fuel, and mobile homes for the West Region, apply
a factor of 1.66 to the standard errors listed below) I

Standard error Standard error
Sife of Total or Si?e of Total or
- estimate White Black estimate White Black
(o0c} {000) (000) (000) (000) {(000)
0...... 2 2{ 1,000 ... 48 45
5...... 3 3| 2500 ... 76 64
10 ..... |- 51 5000 ... 105 66
25 ..., 8 8| 10,000. .. 144 -
B0 ..... " 11| 25,000. .. 202 -
100. .. .. 15 - 18| 50,000. . . 215 —
250, ... . 24 24| 75,000. . . 126 -
50Q, .. .. 34 33

Size of Standard Size of Standard -

estimate error estimate error

(000) {000} (poo) . (ooD)
o.......... 31 600......... : 36
5 ... ... 4( 1000 ....... : B1
0......... 5| 2500 ....... - 80
2 ..., 8] 5000 ....... 111
BO ......... 11| 10,000....... © 153
100......... . 16| 25,000....... : 218
250, ........ 26

Tables VI through X present the standard errors of estimated
percentages, Table VI shows the approximate standard errors of

all national estimated percentages of housing units except those

pertaining to the specified items in table fl, The standard errors
shown in tablé VII should be used for those specified items.
Table VI shows the approximate, standard errors of the esti- .
mated percentages of housing units for the Northeast, North
Central, South, and West regions except for those percentages
pertaining to the specified items in table IV. Table IX should
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be used for those specified items for the Northeast, North
Central, and West regions and-table X for the South Region.
Two-way interpolation should be used to determine standard
errors - for “estimated percentages not spec1f|cally shown in
tables VI through X,

Included in tables ‘| through X are estimates of standard
errors for estimates of zero and zero percent. These estimates
of standard errors are considered to be overestimates of the true
standard errors and should bé used primarily for construction
of confidence intervals for characteristics when an estimate
of zero is obtained. -

Standard errors of ratios—For ratios of the form (100) (6‘)
where x is not a subclass of y, tables VI through X underesti-
mate 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:

a ) )+ G

= the numerator of the ratio

where: ' x
y = thedenominator of the ratio
¢, = thestandard error of the numerator
o, = the standard error of the denominator

Hiustrations of the use of the standard error tables. [llustration
/—Tabte A-2 of this report shows that in the United States there
were 9,446,000 specified owner-occupied housing units with
two bedrooms in 1978. Interpolation of the standard error in
table | shows that the standard error of an estimate of this
size is approximately 120,000. The foliowing procedure was
used in interpolating.

TABLE v. Standard Errors of Estimated Numbers of Housing Units
Pertaining to Source of Water, Individual Well, and Mobile Homes for
the South Region: 1978

(68 chances out of 100}

Size of Standard Size of Standard

estimate error estimate error

~ (000} {000) . {000} (000)
0.......... 41 B0OO......... 45
B 5 1,000 ....... 64
10 ... ... .. 6} 2500 ....... 99
25 ... .. 101 5000 ....... 136
B0 ......... 14| 10,000....... 181
100......... 20| 25,000....... 225
250. ... .... 32 ‘

The information presented in the following table was ex-
tracted from table |. The entry for "'x”' is the one sought.

Size of estimate ‘ Standard error
{000) {000}
5,000 ..... e ‘ 91
9446 ... . ... .. ... . . ... X
10000 ......... e : 124

By vertically interpolating between 91 and 124, the entry for
“x" is determined to be 120,

9,446-5,000 = 4,446
10,000-5,000 = 5,000
4,446

91 + 5,000 === {124-91) =120

Consequently, the 68-percent confidence interval, as shown by
these data, is from 9,326,000 to 9,566,000 housing units.
Therefore, a conclusion that the'average estimate of 1978 hous-
ing units of this type lies within a range computed in this way
would be correct for roughly 68 percent of atl possible samples.
Similarly, we could conclude that the average estimate, derived
from all possible samples, lies within the interval from 9,254,000
to 9,638,000 housing units with 90 percent confidence; and that
the average estimate lies within the interval from 9,206,000 to
9,686,000 housing units with 95 percent confidence.

Table A-2 also shows that of the 9,446,000 specified owner-
occupied housing units with two bedrooms in 1978, 1,703,000,
or 18.0 percent, were valued between $10,000 and $19,999.
Interpolation of the standard error in table V1 {i.e., interpola-
tion on both the base and percent) shows that the standard
error of the above percentage is 0.5 percentage points. The
following procedure was used in interpolating.

" The information presented in the following table was ex-
tracted from table VI. The entry for *p”’ is the one sought.

Estimated percentage
Base of percentage P g

{000)

15 18 25

5000 ............ 0.7 a 08

w
-9
kN
&
oo

10000 ........... 05 0.6

1. By honzontai interpolation between 0.7 and 0.8, the entry
for cell “a” is determined to be 0.7.

180-150=3.0
25.0-15.0~100
3.0

07+m(08 —0.7)=0.7
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2. By horizontal interpolation between 0.5 and 0.6, the entry
for cell “b" is determined to be 0.5, '

18.0—-15.0=3.0
250-15.0=10.0

°5+To_6‘°6_°5’

37. By vertical interpolation between 0.7 and 0.5, the entry for
“p"" is determined to be 0.5.

9,446—5,000 = 4,446
10,000-5,000 = 5,000

, 4,446
*'5,000

Consequently, the B8-percent confidence interval, as shown by
these data, is from 17.5 to 18.b percent; the 90-percent con-
fidence interval is from 17.2 to 18.8 percent; and the 95-percent
confidence interval is from 17.0 to 19.0 percent.

fHlustration 1/--Table A-2 of this repert shows that in the
United States in 1978 there were 5,684 000 specified owner-
occupied housing units whose source of water was an individual
well. Interpolation of the data in table |l shows that the stand-
ard error of an estimate of this size is approximately 110,000.
Consequently, the 68-percent confidence interval is from
5,674,000 to 5,794,000 housing units. Therefore, a conclusion
that the average estimate, derived from all possible samples, of

1978 specified owner-occupied housing units whose source of
water was an individual well, 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
5,608,000, to 5,860,000 housing units with 90 percent confi-
dence; and that the average estimate lies within the interval
from 5,464,000 to 5,804,000 housing units with 95 percent
confidence.

Table A-2 also shows that of the 5,684,000 specnfled ownetr-
occupied housing units in 1978 whose source-of water was an
individual well, 253,000, or 4.5 percent, were valued at less than
$10,000. Interpolation in table VIl (i.e., interpolation on both
the ‘base and the percent) shows that the standard error of the
above percentage is 0.5 percentage points. Consequently, the
68-percent confidence interval, as shown by these aata, is from
4.0 to 6.0 percent; the 90-percent confidence interval is from
3.7 to 5.3 percent; and the 95-percent confidence interval is
from 3.5 to 5.5 percent.

Differences--The standard errors shown are not directly ap-
plicable 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 sguares of
the standard errors of each estimate considered separately.
This formula is guite accurate for the difference between
estimates of the same characteristics in two different areas
or the difference hetween separate and uncorrelated charac-
teristics in the same area. If, however, there is a high positive
correfation between the two characteristics, the formula will
overestimate the true error. However, if there is a high negative

1

TABLE VI. Standard Errors of Estiniated Percentages of Howsing Units: 1978 (Excluding Estimated Percentages of Hausing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water, Individual Well, Lacking Complete Plumbing,

Mobile Homes, and Households with Head of Spanish Origin)

(68 chances out of 100)

.Base of percentage Estimated percentage .
- (000) Q0or100 10r99 2o0r98 5o0r95 10 or 90 150r85 | 250r7% 50
B . 259 25.9 259 25.9 25.9 25.9 25.9 29.5
10 ... 14.8 14.8 14.8 148 14.8 149 |. 181, 20.9
25 .. ..., .. 65 6.5 65 65 7.9 9.4 11.4 |2 13.2
B0 .. 34 34 34 4.1 5.6 6.7 ~ 81| 9.3
00............. ST 1.7 1.8 29 4.0 4.7 5.7 6.6
250, ... 07 T 08 1.2 1.8 25 30 36 42
500............. _ 0.3 06 0.8 1.3 1.8 2.1 2.6 3.0
1,000 ... ... .. ... 02 | - 0.4 0.6 09 13 15 1.8 2.1
2500 .. ......... 007 - 03 04 0.6 08 . 0.9 1.1 1.3
5000 ........... 003| 0.2 0.3 04 ' 0.6 0.7 08| 0.9
10,000 .......... 0.02| 0131° ' 02 0.3 04 0.5 0.6 0.7
25,000 .. ........ 0.01] 0.08 12| 0.2 | 0.3 0.3 0.4 04
50,000 .......... - 0.06 0.08| 0.13 . 0.2 0.2 0.3 " 03
75000 . ... ... - 0.05| 007 011 ' 0.14 0.2 02| 0.2
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correlation between the two characteristics, the formula will
underestimate the true standard error.

Hllustration of the computation of the standard error of a differ-
ence—Table A-2 shows that in the United States in 1978 there
were 1,703,000 specified owner-occupied housing units with
two bedrooms valued between $10,000 and $19,999. It also
shows that in the United States in 1978 there were 2,128,000
specified owner-occupied housing units with two bedrooms
valued between $20,000 and $29.999. Thus, the apparent
difference between the number of 1978 specified owner-
occupied housin;_; units with two bedrooms valued between
$10,000 and $19,999 and those valued between $20,000 and
$29,999 is 425,000. Interpolation of the data in table | shows
the standard error on an estimate of 1,703,000 to be approxi-
mately 63,000 and the standard error on an estimate of
2,128,000 to be approximately 59,000, Therefore the standard
error of the estimated difference of 425,000 is about 79,000.

79,000 = +/ (53,000)% + (59,000)7

Consequently, the 68-percent confidence interval for the
425,000 difference is from 346,000 to 504,000 housing units.
Therefore, a conclusion that the average estimate of this differ-
ence, derived from all possible samples, 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 299,000 to 551,000 housing units, and the
95-percent confidence interval is from 267,000 to 583,000.
Thus, we can conclude with 95 percent confidence that the

number of 1978 specified owner-occupied housing units with
two bedrooms valued between $20,000 and $29,999 is greater
than the number valued between $10,000 and $19,999 since
the 95-percent confidence interval of this difference does not
include zero or negative values.

Median;—-For the medians presented in certain tables, the
sampling error depends on the size of the base and on the dis-
tribution upon which the median is based. An approximate
method for measuring the reliability of the estimated median
is to determine an interva! about the estimated median so that
there is a stated degree of confidence that the average median
from alt possible samples lies within the interval. The following
procedure may be used to estimate confidence limits of a
median based on sample data: '

1. From the appropriate tables, 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 de-
termined in step 1;and .

3. Using the distribution of the characteristic, read off the con-
fidence 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.

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
possiblé samples would lie between these two values.

TABLE vi. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Comptaté Kitchen Facilities, No
Bedrooms, No Bathrooms, Source of Water, Individual Well, Lacking Complete Plumbing, Mobile Homes, and Households with Head of Spanish

Origin: 1978

{68 chances out of 100}

Base of percentage Estimated percentage
(000) 0or100 Yor99 20r98 Sor9b 10 0r 90 15 ar 85 250175 50
- J 320 320 320 320 320 320 320 34.3
10 .. . 19.1 19.1 19.1 191 191 19.1 21.0 243
25 e 86 8.6 86 86 9.2 11.0 13.3 15.3
50 ... ... e 45 45 45 4.7 65| 77 9.4 108
100, . ..o v 23 23 23 33 4.6 5.5 6.6 7.7
260, ... 09 1.0 14, 2.1 29 35 4.2 49
600 . ...vvvunnn. 05 0.7 10 15 2.1 24 3.0 34
1,000 ........... 0.2 0.5 07 1.1 15 1.7 2.1 2.4
2500 ........... 0.09 0.3 0.4 0.7 09 1.1 1.3 ‘1.5
5000 ........... - 0.05 0.2 0.3 05 0.7 0.8 0.9 1.1
10000 .......... 0.02 02 02 03 05 05 0.7 0.8
25000 .......... 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5
50,000 ...... .. - 0.07 0.10 015 | 0.2 0.2 0.3 0.3
75000 .......... - 0.06 0.08 012 | - 0.2 0.2 0.2 0.3
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Hlustration of the computation of the 95-percent confidence

interval for a median—Table A-2 of this report shows the
median value of specified owner-occupied housing units with
two bedrooms in the United States was $31,400 in 1978. The
base of the distribution, from which this median was deter-
mined is 9,446,000 housing units.

1. From table VI, the standard error of a-50-percent charac-
teristic on the base of 9,446,000 is 0.7 percentage points.

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent,
twice the standard error determined in step 1. This yields
percentage limits of 48.6 and 51.4.

3. From table A.2, it can be seen by cumulating the frequencies
for the first three categories that 4,438,000 owner-occupied
housing units with two bedrooms, or 47.0 percent, had a
value less than $30,000 and an additiona!l 1,983,000 owner-
occupied housing units with two bedrooms, or 21.0 percent,
had a value between $30,000 and $40,000. By linear inter-
polation, the lower limit of the 95-percent confidence
interval is found to be about:

48.6—-47.0

$30,000 + ($40,000—$30,000) ( 510 )= $30,800

Similarly, the upper !imit of the 85-percent confidence inter-
val is found to be about:

$30,000 + {$40,000—$30,000) (-5—'-"2‘1%7;9% $32,100 -

Thus, the 95.percent confidence interval ranges from $30,800
to $32,100.

Nonsampling errors--In general, nonsampling errors can be
attributed to many sources: Inability to obtain information
about all cases, definitional difficulties, differences in the in-
terpretation 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.
As can be seen from the list, nonsampling errors are not unique
to sample Surveys since they can, and do, occur in complete
censuses as well.

Obtaining 3 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 attémpt was made to measure some of the nonsampling
errors associated with the estimates for the 1978 AHS National
sample. co

Reinterview Program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the com-
ponents of the nonéampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were re-
visited and answers to some of the questions on the AHS
questionnaire were obtained again. The original interview and
the reinterview were assumed to be two independent readings
and thus were the basis for the measurement of the “content’’
error of these AHS estimates.

As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control. This check )
was made at each of these households to determine if the
following was done during the original interview.

TABLE VIll. Stendard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1978
{Excluding Estimated Percentages Pertaining to New Construction, Lacking Camplete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing for the Northeast, North Centrat, and West Regions and Excluding Source of Water, Individual Well, and Mobile Homes for Each of

the Regions)

{68 chances out of 100)

v

Base of percentage Estimated percentage
(0do) Dor100 10r99 20r98 5or95 10 or 90 - 150r 85 25a0r75 50
- J 273 273 27.3 27.3 27.3 27.3 27.3 30.6
[ 16.8 15.8 15.8 15.8 16.8 15.8 18.7 21.6
256 . 70. 7.0 7.0 7.0 8.2 9.8 11.9 13.7
BO ... 36 36 36 42 5.8 6.9 8.4 9.7
00............. 1.8 18 19 30 4.1 49 5.9 6.8
250. ... ... 0.7 0.9 1.2 18 2.6 3.1 37 4.3
500............. 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1
1,000 ........... 0.2 0.4 0.6 09 1.3 15 1.9 2.2
2500 . .......... 0.07 0.3 o4 0.6 0.8 1.0 1.2 1.4
5000 ..........- 0.04 0.2 03 0.4 06 0.7 0.8’ 1.0
10,000 .......... 002 0.14 02 0.3 0.4 0.5 06 0.7
25000 .......... 001 0.09 0.12 0.2; 0.3 0.3 04| 04
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response variance, and thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. As a consequence, the tables in this report which contain
such cross-tabulations have been footnoted with a céutionarv
statement. .

The 1970 census reinterview results provide illustrations of

1. The correct unit was visited.

2. The correct number of housing units were interviewed at
that address.

. The correct information on “*Year Built” was obtained.

. The correct information on “Tenure’ was obtained.

B. The correct information on “Household Composition"yvas

W

obtained. possible nonsampling errors for some of the items which also
6. The correct information on “Type of Housing Unit"" was appear in the AHS. For example, median value of homes was
obtained. consistently underestimated by about 5 percent, and the aver-
7. The correct information on “Occupancy Status’’ was ob- age monthly costs of electricity and utility gas were consistently
tained. overestimated although the net effect on average gross rent was

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they will
be similar to the results of the 1977 reinterview study which are
presented in the Census Bureau memorandum, “Reinterview
Results for the Annual Housing Survey-—-National Sample, 1977.""

The results of the 1977 reinterview study seem to indicate
that there are some very slight improvements in the consistency
of response from 1976 to 1977. Overall, the 1977 reinterview
program showed moderate to high levels of inconsistency with
about 21 percent of the nonattitudinal and 56 percent of the
attitudipal items showing high levels of inconsistency. But a
large proportion (43 percent) of the nonattitudinal items
showed a low level of inconsistency. Moderate levels indicate
that there are some problems with inconsistent reporting and
high levels indicate that improvements are needed in the data
collection methods or that the category concepts themselves
are ambiguous,

Cross-tabulations involving those items which are subject
to substantial levels of inconsistency may be subject to a large
distortion as a consequence of the associated high leve! of

fairly small. _ _

A possible explanation for the resuits of the AHS and census
reinterview studies, as well as the surveys themselves, is that the
respondents may lack precise information. Also, because the
results of the reinterview studies are derived from sample
surveys, there is sampling error associated with these estimates
of nonsampling error. Therefore, the possibility of such errors
should be taken into account when considering the results of
this study. ’

Coverage errors—A deficiency in the representation of con-
ventional new construction for the AHS new construction
sample {mentioned previously in the section on estimation) is
an example of coverage errors. During the sampling of building
permits, only those issued more than 5 months before the
survey began were eligible to be selected to represent conven-
tional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than &
months in advance of the survey,

1t is estimated that the 1978 AHS sample missed about 3.3
percent f{i.e., about 375,000 units) of conventional housing

TABLE 1X. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Cemplete Kitchen Facilities, No Bed-
rooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast, North Central, and West Regions and to Source of Water, Individual Well,

and Mobile Homes for the Northeast and North Central Regions: 1978

{68 chances out of 100. For estimated percentages pertaining to source of water, individual well, cooking fuel, and mobile homes for the West Region,
apply a factor of 1.66 to the standard errors listed below)

Base of percentage . Estimated percentage
{ooo) 0 or 100 10r99% 20r88 5or 95 10 or 80 150r 85 250r75 50
S 343 343 343 343 343 343 343 36.1
10 ............. 207 20.7 207 207 20.7 20.7 221 256.5
25 ... e 95 9.5 9.5 9.5 9.7 115 14.0 16.2
BO ... 5.0 5.0 5.0 5.0 6.9 8.2 | . 9.9 11.4
2100, ... . 25 25 25 | 35 481 5.8 7.0 8.1
280, ............ 1.0 1.0 14 2.2 3.1 3.6 4.4 5.1
500. ............ 05 0.7 1.0 { 1.6 2.2 2.6 3.1 .36
1,000 ........... 03 0.5 0.7 1.1 15 1.8 2.2 2.6
2500 ........... 0.10 03- 0.5 0.7 1.0 1.2 14 1.6
5000 .. ......... 0.05 0.2 0.3 0.5 0.7 0.8 1.0 11
10,000 . ......... 0.03 0.2 0.2 04 | 05| 06 | . 0.7 08
25,000 . - 0.01 0.10 0.14 |- 0.2/ 03 0.4 0.4 ’ 0.5
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units buiit after April 1970 because the permits for these units,

which were built before October 1978, were issued less than b
months in- advance of the survey. The second stage of ratio
estimation procedure was employed to reduce the effect of this
deficiency although some hias in the AHS estimates of con-
ventional new construction probably still exists.

In addition, the 1976 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED’s were represented. Second, it appears that
the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential to residential, and
houses that had been moved onto their present site) was not
very efficient for finding nonresidential conversions, {which
might be primarily in business districts), since the listing pro-
cedure started from a residential unit. {The sample estimate of
this component was apgroximatelv ‘!6,000 housing units with
a standard error of 12,000.)

Finally, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, 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 1978

AHS sample missed as much as 2 percent {i.e., as much as
400,000 units) of all housing units in ED’s where area sampling
methods are used because these units are not listed during the
canvassing. :

The third stage of ratio estimation corrects for these de-
ficiencies as far as the count of total housing is concerned; i.e.,
it adjusts the estimate of the total housing inventory to the
best available estimate. However, biases of subtotals would
still remain. '

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in
the data, the severity of which depends on the statistic being
measured. The effect of roundihg is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be dis-
torted, and this should be taken into account when considering
the results of this survey. Also since medians in this report
were computed using unrounded data, instead of the published
rounded data, they can differ from medians calculated directly
from the published data. .

TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water, Individual Well, and Mahile Homes for the
South Region: 1978

{68 chances out of 100}

Base of percentage Estimated percentages
000) 0 or 100 10r99 20r98 5 or 95 100r90 | 150185 | 250r75 50
B e 452 452 45.2 45.2 45.2 452 45.2, 454
0............. 29.2 29.2 29.2 29.2 292 20.2 292 -32.1
25 ... 14.1 14.1 14.1 14.1 14.1 145 17.6. 20.3
BO ... 76 76 7.6 76 8.6 10.2 124 144
00 ............ 40 40 40 44 6.1 7.2 88 101
250, ... ... 18 16 18 28 38 4.6 5.6 6.4
5OO. ... 08 0.9 13 20 27 3.2 3.9 45
1,000-. .. .. ...... 04 0.6 0.9 1.4 1.9 23 2.8 3.2
2500 ... ... .. ... 0.2 04 0.6 0.9 1.2 1.4 18. 20
5000 ........... 0.08 0.3 04 0.6 0.9 1.0 1.2 1.4
10000 .......... 0.04 02 03 0.4 0.6 0.7 0.9 1.0
25000 .......... 0.02 0.13 0.2 03 0.4 0.5 0.6 0.6
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SAMPLE DESIGN

The 1878 estimates are based on data collected in Qctober
1978 through January 1979 for the Annual Housing Survey
(AHMS), which was conducted by the Bureau of the Census,
acting as collection agent for the Department of Housing and
Urban Development. The sample for this survey was spread
over 461 sample areas (called primary sampling units}, compris-
ing 923 counties and independent cities with coverage in each
of the B0 States and the District of Columbia.

Approximately 72,000 sample housing units (both occupied
and vacant) were eligible for interview in the 1978 Annual
Housing Survey, Of this number, 4,400 interviews were classi-
fied as *“noninterview’’ for various reasons, Occupied housing
units were calssified as “noninterview’” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because
an informed respondent was not found after repeated visits.
In addition to the 72,000 housing units which were eligible for
interview, there were also 5,900 sample units which were visited
but were ineligible for interview for the AHS in terms of col-
lecting information relevant to the 1978 housing inventory,

Selection of sample areas -The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units (PSU’s}). These PSU’s were then grouped
into 376 strata, 156 of which consisted of only one PSU in
sample with certainty. These 156 strata, mostly the larger
SMSA's, were called selfrepresenting (SR}, since the sample
from the sample area represented just that PSU. Each one of
the other 220 strata consisted of a group of PSU's and were
referred to as non-self-representing {(NSR), since the sample of
housing units from the sample PSU in a stratum represented
the other PSU’s in the stratum as well.

One PSU was selected from each NSR stratum with prob-
ahility proportionate to the 1970 census population of the PSLi.
(This resulted in 220 NSR sample PSU’s.} In addition, the

. NSR strata were grouped into 110 pairs and 1 stratum was

picked at random from each pair. From this stratum, an addi-
tional PSU was selected independently of the other PSU
selected from this stratum. Since the two PSU’s were independ-
ently selected, it was possible for the same PSU to be selected
twice. This occurred in 25 instances, producing an additional 85
NSR sample PSU’s, thus giving a grand total of 461 PSU's.

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 succeeding sections.

1. All sample housing units that were interviewed in the 1977
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program).

2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B non-
interviews {i.e., units not'eligible for interview at the time of
the survey, but which could become eligible in the future) in
the 1977 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
building permits issued since the 1977 survey. {This sample
represented the housing units built in permit-issuing areas,
since the 1977 survey.)

4. Units added as the result of the updated listings in selected
areas which do not issue building permits.

Selection of the 1973 sample housing units—The overall sam-
pling rate used to select the sample for the 1973 AHS was about
1 in 1,366. The within-PSU sampling rate for the AHS was
determined so that the overall probability of selection for
each sample housing unit was the same (e.qg., if the probability
of selecting a NSR PSU was 1 in 10, then the within-PSU
sampling rate would be 1 in 136.6).
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Within the sample PSU‘s, a sample of the housing units
enumerated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was seiected to represent the units constructed
since the 1970 census. These samples were selected at about
twice the rate mentioned previously (i.e., at 2 in 1,366), thereby
producing a sample twice as large as needed. This sample was
split into two equal-sized samples—one to be used for the AHS
and one to be held in reserve for possible future use for the AHS.
The procedure used to spllt this samp!e mto equal-sized samples
is described in the next section. "~ - .. .

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selection
of a sample of census enumeration districts (ED’s}, adminis-
trative units used in the 1970 census, The probability of selec-
tion for an ED was proportional to the following 1970 census
counts of housing units (HU's) and persons in group quarters,
combined in the foltowing formuia:

Number of HU's in the ED + Number of Group Quarters persons in the ED
3

4

The next step was to select an expected cluster of about four
neighboring housing units within each sampfe ED. For most of
the ED’s, the selection was accomplished using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED’s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED’s were divided into
segments [i.e., small land areas with well-defined boundaries,
having an expected size of four, or a8 multiple of four, housing
units) and a segment was selected. Those selected segments with
an expected size which was a multiple of four were further
subsampled at the time of interview so that an expected four
housing units were chosen for interview.

The sample of new construction units was selected from
_ building permits issued since January 1970. Within each sample

PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled
at the rate of 2 in 1,366. Housing units constructed since the
1970 census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

Splitting of the sample—The described sample selection pro-
cedure produced clusters (or segments) of size-four housing
units for the sample taken from the census address frame, the
new construction frame, and the area sampling frame (mainly
rural areas). Clusters of this size should result in a minimum
loss in precision for estimates of housing characteristics in rural
areas because of the heterogeneity of neighboring units, How-
ever, clusters of size-two housing units, were considered to be
more optimum within those areas where the housing character-
istics of neighboring units tend to be very similar {i.e., urban
areas and new construction units). A splitting operation was
then carried out for clusters seiected from the census address
and the new construction frames. This consisted of halving each

sample cluster from these frames. Thus, two housingunits from
each of these clusters were inciuded in the survey and two
housing units were held in reserve. No splitting operation was
carried out within the clusters selected from the area sampling
frame; every other area sample cluster of four housing units
was used for the survey and the remaining clusters were as-
signed to the reserve sample.

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the num-
ber of sample housing units from rural areas. This was accom-
plished by reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new con-
struction frames, the other half of each rural cluster (an ex-
pected two housing units) was reactivated in 1974. Similarly,
for the area sampling frame, the entire reserve cluster {an
expected four housing units) was reactivated in 1974, if the
cluster was rural. This supplementation increased the overall
probability of selection for sample housing units in rural areas
to about 2 in 1,366; whereas, the overall probability of selection
for sample housing units in urban areas remained at 1in 1,366,

Selection of sample housing units for the 1976 Coverage Im-
provement Program—The 1976 Coverage Improvement Program
was undertaken to correct certain deficiences in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

1. New construction from building permits issued prior to
January 1970, for which construction had not been com-
_pleted at the time of the 1970 census.
2. Units converted to residential use in structures totally non-
residential at the time of the 1970 census.
3. Houses that have been moved onto their present site, since
the 1970 census.
4. Mobile homes placed in parks either missed in the 1970
census or established since the 1970 census.
5. Mobhile homes placed outside parks since the 1970 census or
vacant at the tirme of the 1970 census.

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages. First,
units whose permits were issued before January 1970, but
which were completed after the census, were identified from
the Survey of Construction (SOC), a survey of building permits
conducted monthly by the Bureau of the Census. In the second
stage, these units were then sampled so that the overall prob-
ability of selection was about 1 in 1,320,

A sample of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
similar to that performed in ED’s where area sampling methods
are used. The second stage consisted of dividing the parks into
clusters of an expected size of four sites. These clusters were
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then sampled so that the overall probability of selection was
about 1 in 1,366. '

For the remaining units, {i.e., mobile homes placed outside
parks since the 1970 census, mobile homes vacant at the time
of the 1970 census, units converted from nonresidential to
residential use since the 1970 census, and houses that had
been moved onto their present site since the 1970 census), the
sampling was done in three stages. First, a subsample of the
regular AHS sample units from the census address frame was
selected. Second, succeeding structures, that had been eligible
to be selected from the census address frame, were then listed
until eight structures {excluding mobile home parks) were found,
Finally, the intervening structures that had been listed which
did not have a chance of selection in the AHS, were identified
and the units within these structures were interviewed.

1977 SAMPLE REDUCTION

By 1977, the addition to the sample (from primarily new
construction) and the coverage improvements had increased
the total sample size (interviews plus noninterviews) to about
81,000. The sample was reduced by about 7 percent to approxi-
mately 75,000 in 1977. However, this reduction did not include
any CEN-SUP! units or units which were selected as part of the
1976 Coverage Improvement Program. Thus, the overall prob-
ability of selection for these latter units remained unchanged,
and for the rest of the units their probability of selection was
about 1 in 1,472, if they were urban and about 1 in 736 if they
were rural.

ESTIMATION

In 1978, the AHS estimates employed a three-stage ratio
estimation procedure. However, prior to implementation of
the procedure, the basic weight (i.e., the inverse of the prob-
ability of selection) was adjusted to account for the type A
noninterview housing units encountered in the AHS, This non-
interview adjustment was done separately for occupied and
vacant units. The noninterview adjustment was equal to the
following ratio:

Interviewed housingunits + Noeninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed
for sample housing units from non-seif-representing (NSR)
PSU’s only. This procedure was dasigned to reduce the contri-
bution to the variance arising from the sampling of PSU's.
The first-stage ratio estimation procedure takes into account
the differences that existed at the time of the 1970 census in
the distribution by tenure and residence of the housing popu-
lation estimated from the sample NSR PSU’s and that of the
NSR housing population in each of the four census regions of
the country.

' CEN-SUP units resulted from a 1970 census evaluation study and
represented units missed in the 1970 census.

The first-stage ratio estimation factor for each specified
category was as fotlows:

The 1970 census housing population in the residence-tenure category
for all NSR strata in a census region

Estimate of the housing population categary using 1970 census housing
counts for sample NSR PSU's in a census region

The numerators of the ratios were calculated by obtaining the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region, The denominators
were calculated by obtaining the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weighted counts
across the NSR sample PSU's in each census region. The com-
puted first-stage ratio estimation factor was then applied to the .
existing weight for each NSR sample unit in each first-stage
ratio estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of one category of conventional
new construction units; i.e., one category of sample units built
April 1, 1970, or later, to an independently derived current
estimate where a known deficiency in the AHS sample exists
{see the section on nonsampling error) for each of the four
regions. This estimate was considered to be the best estimate
available for the number of conventional new construction units
in this category. :

The second-stage ratio estimation factor was as follows:

Current best estimate of new construction in the category

AHS sample estimate of new construction units in the category

The numerators of the ratios were derived from data based
on the Survey of Construction (SOC). The denominators of
the ratios were obtained from the weighted estimates for the
AHS sample units using the existing weight after the first-stage
ratic estimation procedure. The computed second-stage ratio
estimation factor was then applied to the existing weight for
each sample unit in each second-stage ratio estimation category.

The third-stage ratio estimation procedure was employed for
all AHS sample units. This procedure was designed to adjust the
AHS sample estimates of housing {i.e., the estimates employing
the noninterview, first-stage, and second-stage adjustments) to
current vacant housing estimates for 4 categories of vacant
housing units and tc independently derived current housing
estimates for 24 categories of occupied housing units. Each of
these 24 categories is a combination of the characteristics of
residence, tenure, race of head, and sex of head.

The third-stage ratio estimation factor for each specified
category was as follows:

Current |ndependent estimate of housing units in the category

AHS sample estimate of housing units in the category’

The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survey
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{CPS), a sample household survey conducted monthly by the
Bureau of the Census. The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey (HVS), a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the second-stage
ratio estimation procedure. The computed thirdstage ratio
estimation factor was then applied to the existing weight for
each sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of “independent” estimates.
The second-stage was modified so that the estimates for alt
18 categories of new construction would be identical to the
estimates before the third-stage. Hence, the repeated second-
stage had the effect of controlling the AHS sample estimates of
new construction units to the “‘unbiased” sample estimates for
17 categories of new construction units for each of the 4 regions
{i.e., 11 categories for conventional new construction units and
6 for new construction mobile homes) and, as before, of ad-
justing the AHS sample estimate of 1 category of conventional
new construction units to an independently derived current
estimate,

The numerators were either the unbiased weighted estimates
for the AHS sample units, using the existing weight after the
first-stage ratio estimation procedure (i.e., the estimates employ-
ing the noninterview and first-$tage adjustment} or the independ-
ent estimate derived from data based on the Survey of Con-
struction (SOC).

The denominators of the ratios in this iterative process were
obtained from the weighted estimates for the AHS sample
units after the previous stage of ratio estimation. The factors
restlting from this iterative process were then applied to the
existing weight on the appropriate records, and the resuiting
product was used as the final weight for tabulation.

The third-stage ratio estimation procedure, as well as the
overall estimation procedure, reduced the sampling error for
most statistics below what would have been obtained by.simply
weighting the results of the sample by the inverse of the prob-
ability of selection. The distribution of the housing popula-
tion selected for the sample differed somewhat, by chance,
from that of the Nation as a whole in such basic housing char-
acteristics as tenure, vacancy status, residence, race of head,
and sex of head. These characteristics are probably closely
correlated with other housing characteristics measured for
the AHS. Therefore, through the use of the threestage ratio
estimation procedure one can expect the sample estimate to be
improved substantially.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with esti-
mates based on data from sample surveys; samplingand nonsam-
pling errors. The following is a description of the sampling and
nonsampling errors associated with the AHS national sample.

Sampling errors—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 variability between estimates from all possible
samples is defined as sampling error. One common measure of
sampling error is the standard error which measures the pre-
cision with which an estimate from a sample approximates the
average result of all possible sampies. In addition, the standard
error, as calculated for this report, partially reflects the varia-
tion in the estimates due to some 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, and biases and some additional nonsampling errors not
measured by the standard error.

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples with a known prob-
ability. Far example, if all possible samples were selected, and
each of these samples was surveyed under essentially the same
general conditions, and an estimate and its estimated standard
error were calculated for each sample, then:

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

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

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

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

The figures presented in the following tables are approxi-
mations to the standard errors of various estimates shown in
this report. In order to derive standard errors that would be
applicable to a wide variety of items and also could be pre-
pared 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 the precise standard error for any specific item,

Standard errors of estimates of levels—Tables | and 1| present
the standard errors applicable to the 1978 national housing
inventory estimates in this report, and tables Ill, IV, and V
present the standard errors applicable to estimates for the
Northeast, North Central, South, and West Regions. Linear
interpolation should be used to determine standard errors for
levels of estimates not specifically shown in tables | through V.
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TABLE |. Standeard Errors of Estimated Numbers of Housing Units: 1978
{Excluding Estimates of Housing U nits Pertsining to New Construction,
No Bedrooms, Lacking Complete Plumbing, Mobile Homes, end House-
holds With Head of Spanish Origin)

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
(000) | white | 'K (000} White | B'ock
(000) (000} (00Q) {000)
o...... 2 211000 ... 42 39
5...... 3 32500 ... 65 65
10..... 4 415,000 ... o1 57
25 ..... 7. 7110000. .. 124 —
50 ..... 9 9125000 .. 174 -
100..... 13 13 | 50,000. . . 185 —
250. .. .. 21 21 | 75,000. . . 109 —
500..... 29 29 :

TABLE 1. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, No Be'droi:ms, Lacking Complate
Plumbing, Mobile Homes, and Houssholds With Head of Spanish
Origin: 1978

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate Total or estimate Total or
o) | whie | 8% | (oo) | whie | Bk
{000} {000 {000} {oom)
0o...... 2 2 11,000.... 48 45
B...... 3 31(2500... 76 64
10 ..... 5 5 {5,000 ... 105 66
25 ..... 8 8 | 10,000. . . 144 —
50 ..... 11 11 | 25,000. . . 202 -
100.. ... 15 15 | 50,000. . . 215 -
250..... 24 24 | 75,000. . . 126 -
600. . . .. 34 33

Standard errors of estimates of percentages—The reliability of
an estimated percentage, computed by using sample data for
hoth 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 V1 through X present the standard errors of estimated
percentages. Table V| shows the approximate standard errors of
all national estimated percentages of housing units except those
pertaining to the specified items in table Il. The standard errors

shown in table VI should be used for those specified items.
Table V111 shows the approximate standard errors of all regional
percentages of housing units except those pertaining to the

. specified items in tables |V and V. Tables 1X and X should be

used for those specified items. Two-way interpolation should
be used to determine standard errors for estimated percentages
not specifically shown in tables VI through X.

Included in tables | through X are estimates of standard
errors for estimates of zero and zero percent. These estimates
of standard errors are considered to be overestimates of the
true standard errors and should be used primarilv'for construc-
tion of confidence intervals for characteristics when an estimate
of zero is obtained.

Standard errors of ‘ratios—For ratios of the form (100) (x/v},
where x is not a subclass of y, tables VI through X, underesti-
mate 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 ratic be approximately equal to:

woff) J) - (2)

where: x = the numerator of the ratio
y = the denominator of the ratio
Oy = the standard error of the numerator
@y = the standard error of the denominator

Hlustration of the use of the standard error tables. Hlustra-
tion /—Table A-1 of this report shows thatin the United States
there were 5,387,000 owner-occupied housing units occupied
by recent movers in 1978. Interpolation in table | shows that
the standard error of an estimate of this size is approximately
84. The following procedure was used in interpolating:

The information presented in the following table was ex-

tracted from standard error table |. The entry for “x’" is the one
sought.

Size of estimate Standard error
(oo {000)
5000 ................. 91
B387 ... .. ... X
10000 ................ 124

By vertically interpolating between 91 and 124, the entry for
“x'" is determined to be 94.-

5,387—5,000 = 387
10,000—5,000 = 5,000
387

91. +5—,0—00 (1.24--91) =94
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Consequently, the 68-percent confidence interval, as shown by
these data, is from 5,293,000 to 5,481,000 housing units. There-
fore, a conclusion that the average estimate of 1978 housing
units of this type 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 atl possible samples, lies within the interval from 5,237,000
10 5,537,000 housing units with 90 percent confidence; and that
the average estimate lies within the interval from 5,199,000 to
5,575,000 housing units with 95 percent confidence.

Table A-1 also shows that of the 5,387,000 owner-occupied
housing units occupied by recent movers in 1978, 1,123,000, or
20.8 percent had 4 persons. Interpolation in standard error table
V1 (i.e., interpolation on both the base and percent) shows that
the standard error of the percentage is 0.8 percentage points.
The following procedure was used in interpolating.

iThe information presented in the following table was ex-
tracted from table VI. The entry for “p"" is the one sought.

Base of percentage Estimated percentage
fooa) 15 20.8 25
5000 ............ 0.7 3 0.8
5387 . ........... p
10000 ........... 0.5 b 0.6

TABLE (11, Standard Errors of Estimated Numbers of Housing Y nits
Pertaining to the Northeast, North Central, South, and West Regions:
1978 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, No Bedrooms, and Lacking Complete Plumbing-for the
Northeast, North Central, and- West Regions and Excluding Mobile

1. By horizontal interpolation between 0.7 and 0.8, the entry
for cell “a” is determined to be 0.8.

208-150=5.8
25.0-15.0 = 10.0

5.8
0.7+ =—=1(08-07)=0.8
10.0( )

2. By horizontal interpolation between 0.5 and 0.6, the entry
for cell “’b" is determined to be 0.6.

208-15.0=5.8
25.0-15.0=10.0

5.8
05+ — (0.6-05)=0.
10_0( 5)=06

3. By vertical interpolation between 0.8 and 0.6, the entry for
“p" is determined to be 0.8.

§,387-5,000 = 387
10,000-5,000 = 5,000
387

08 ———(08-06)=
5’000(08 06)=08

Consequently, the 68-percent confidence interval, as shown by
these data, is from 20.0 to 21.6 percent; the 90-percent con-
fidence interval is from 19.5 to 22.1 percent; and_the 95 percent
confidence interval is from 19.2 to 22.4 percent.

Homes for Each of the Regions)

>

{68 chances out of 100)

Size of Standard Size of Standard
estimate error estimate error
(000} (000} {000} (c00)
O.......... 21500......... 31
B .. 31000 ....... 43
10 ......... 4125600 ....... 68
25 ... ... 716000 ....... 97
80 ... ... .. 10 [ 10,000. ...... 137
100, . ... ... 14 [25,000....... 216
250, . ....... 22

TABLE {v. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Canstruction, No Bedroems, and Lacking Complete
Ptumbing for .the Northeast, North Central, and West Regions and
Mobile Homes for the Northeast and Nnr_ﬂl Central Regions: 1978

) ' {68 chances out of 100. For estimates pertaining to mobile homes for the

~ West Region, apply a factor of 1.66 to the standard errors}

Size of Standard Size of Standard
estimate errof estimate error
{000) (000} {000) {com)

0.......... 3(600......... 36
... ... 411000 ....... 51
10 ......... 612500 ....... 80
25 ... ... .. 8§|65000 ....... 111
B0 ......... 11 110,000....... 153
100, ........ 16 | 25,000. . .. ... 218
280, ........ 26

TABLE V. Stendard Errors of Estimated Numbers of Housing Units
Pertaining to Mobhile Homes for the South Region: 1978

{68 chances out of 100}

Size of Standard Size of Standard

estimate errof estimate error

(000} {C00) (000} {000)
C.......... 4 (100......... 20
5. ... . 51260......... 32
S | 0 61500.,........ 45
25 ..., . 011,000 ....... 64
80 ......... 1412600 ....... 99
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Hiustration 1f—Table A-21 of this report shows that in the
United States in 1978 there were 213,000 owner-occupied
housing units having a recent mover household head of Spanish
origin. Interpolation in standard error table |l shows that the
standard error of an estimate of this size is approximately
22,000. Consequently, the 68-percent confidence interval is
from 191,000 to 235,000 housing units. Therefore, a con-
clusion that the average estimate, derived from all possible
samples, of 1978 owner-occupied housing units having a recent
mover household head of Spanish origin, fies within a range com-
puted 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 178,000 to 248,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 169,000 to 257,000 housing units with 95 percent
confidence. '

Table A-21 also shows that of the 213,000 1978 owner-
occupied housing units having a recent mover household head
of Spanish origin, 111,000, or 52.1 percent, had 3 bedrcoms.
Interpolation in table VH ({ie., interpolation on both the base
and the percent) shows that the standard error of the above

percentage is 5.5 percentage points. Consequently, the 638-

percent confidence interval, as shown by these data, is from
46.6 to 57.6 percent; the 90-percent confidence interval is
from 43.3 to 60.9 percent; and the 95-percent confidence
interval is from 41.1 to 63.1 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 approximately equal
to the square root of the sum of the squares of the standard

errors of each estimate considered separately. This formula is
quite accurate for -the difference between estimates of the
same characteristics in two different areas or the difference
between separate and uncorrelated characteristics in the same
area. Hf, however, there is a high positive correlation between
the two characteristics, the formula will overestimate ‘the true
error. However, if there is a high negative corrglation between
the two characteristics, the formula will underestimate the
true standard error.

Hlustration of the computation of the standard error of a
difference—Table A-1 of this report shows that in the United
States in 1978 there were 511,000 owner-occupied housing
units oceupied by recent movers with b persons. Thus the
apparent difference between the number of 1978 owner-
occupied housing units occupied by recent movers with &
persons and the number with 4 persons is 612,000. Interpola-
tion in standard error table | shows that the standard error on
an estimate of 1,123,000 to be approximately 44,000 and the
standard error on an estimate of 511,000 to be approximately
29,000. Therefore, the standard error of the estimated dif-
ferenqe of 612,000 is about 53,000,

53,000 = J{M,oom’ + (29,0002

Consequently, the 68-percent confidence interval for the 612,000
difference is from 559,000 to 665,000 housing units. Therefore,
a conclusion that the average estimate of this difference, de-
rived from ali possible samples, lies within a range computed in
this way would be correct for roughly 68 percent of all possible

TABLE v, Standard Errors of Estimated Percentages of Housing Units: 1978 (Excluding Estimated Percentages of Housing Units Pertaining to New
Construction, No Bedrooms, Lacking Complete Plumbing, Mobile Homes, and Households With Head of Spanish Origin)

68 chances out of 100}

Base of Estimated percentage
percentage

(000} 0oar 100 10r99 20r98 har 95 10 or 90 15 or 85 25 0r 7% 50
L 259 259 259 269 25.9 25.9 25.9 269
10 ............. 148 148 148 148 148 149 181 209
25 ... .. 7 6.5 6.5 6.5 6.5 79 | 9.4 11.4 13.2
B0 ... 3.4 34 34 4.1 66 6.7 8.1 9.3
100............. 1.7 1.7 18 29 4.0 4.7 57 | 6.6
280, . ........... 0.7 08 1.2 18 25 30 3.6 4.2
800............. 0.3 0.6 0.8 1.3 . 1.8 2.1 26 3.0
1000,.......... 0.2 04 06 0.9 1.3 1.6 1.8 2.1
2500 ........... 0.07 0.3 04 0.6 0.8 09 1.1 1.3
5000 ........... 0.03 0.2 0.3 04 086 0.7 08 0.9
10000 .......... 0.02 0.13 0.2 03 - 04 05 0.6 0.7
26000 .......... 0.01 0.08 0.12 0.2 0.3 03 0.4 04
50,000 ........., — -0.06 0.08 0.13 " 0.2 02 0.3 0.3
75000 .......... - 0.05 0.07 0N 0.14 02| 0.2 0.2
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samples. Similarly, the 80-percent confidence interval is from
627,000 to 697,000 housing units, and the 95-percent confi-
dence interval is from 506,000 to 718,000. Thus, we can con-

clude with 95 percent confidence that the number of 1978 .

owner-occupied housing units occupied by recent movers with
four persons, is different than the number of owner-occupied
units occupied by recent movers with five persons since the 95-
percent confidence interval of this difference does not include
zero or negative values.

Medians—For the 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 determine 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 procedure may be used to estimate confidence limits
of a median base on sample data:

1. From the appropriate standard error table, 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; and

3. Using the distribution of the characteristic, 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 samptes 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 35percent confidence
interval for a median—Table A-1 of this report shows the
median number of persons in owner-cccupied housing units
occupied by recent movers in the United States was 2.8 in
1978. The base of the distribution, from which this median
was determined is 5,387,000 housing units.

1. From standard error table VI, the standard error of a 50-
percent characteristic on the base of 5,387,000 is 0.9 per-
centage points.

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent
twice the standard error determined in step 1. This yields
percentage limits of 48.2 and 51.8.

3. From table A-1, it can be seen by cumulating the frequencies
for the first 2 categories that 2,353,000 owner-occupied
'hoysing units occupied by recent movers, or 43.7 percent,
had 1 or 2 persons (actually, the category of 2 persons is
considered to be from 1.5 to 2.5 persons) and that
1,145,000 housing units, or 21,3 percent had 3 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:

(48.2-43.7) _

1.3 2.7

25+ (3.5-2.5)

TABLE v1i. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, Latking
Complete Phambing, Mobile Homes, and Households With Head of Spanish Origin: 1978

{68 chances out of 100}

Base of E stimated percentage
percentage
(000} 0or 100 10r99 20r 98 5or95 100r 90 15 or 85 250r75 | GO
D e, 320 32.0 320 320 32.0 320 32.0 34.3
10 ... ... 19.1 19.1 191 19.1 19.1 191 21.0 243
25 ... ... 8.6 86 86 8.6 9.2 1Mo 13.3 15.3
BO . ... ... 45 45 45 4.7 6.5 7.7 . 9.4 108
100. . ... .. ...... 2.3 2.3 23 3.3 4.6 55 66 7.7
260, ... ... ..., 09 1.0 14 24 29 35 4.2 49
500. .. .......... 0.5 07 1.0 15 2.1 24 3.0 34
1000 ........... 0.2 05 0.7 1.1 1.5 1.7 2.1 24
2500 ........... 0.09 03 04 07 09 1.1 1.3 15
5000 ........... 0.05 0.2 03 05 0.7 08 09 1.1
10,000 .......... 0.02 02 0.2 0.3 05 0.5 0.7 08
25000 .......... 0.01 0.10 0.14 02 0.3 0.3 0.4 05
50000 .......... - 007 0.10 0.15 0.2 0.2 0.3 0.3
75000 .......... - 0.06 0.08 0.12 0.2 0.2 0.2 03
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Simifarly, the upper limit of the 95-percent confidence in-
terval is found to be about:

(61.8-43.7) _

213 2.9

2.5+ (3.5-2.5)

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

Nonsampting errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information
about all cases; definitional difficulties; differences in-the inter-
pretation 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 1978 AHS national
sample,

Reinterview Program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the com-
ponents of the monsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were revisited
and answers to some of the questions on the AHS questionnaire
were obtained again. The original interview and the reinterview

were assumed to be two independent readings and thus were the
basis for the measurement of the “content” error of these
AHS estimates. .

As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control, This check
was made at each, of these households to determine if the
following was done during the original interview.

1. The correct unit was visited.

2. The correct number of housing units were interviewed at
that address.

3. The correct information on “Year Built” was obtained.

. The correct information on “Tenure” was obtained.

-+

* B. The correct information on ‘““Household Compaosition* was

obtained. L .

6. The correct information on “"Type of Housing Unit’* was
obtained.

7. The correct information on ““Qccupancy Status” was
obtained.

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they
will be similar to the results of the 1977 reinterview study
which are presented in the Census Bureau memorandum,
“Reinterview Results for the Apnual Housing Survey—National
Sample 1977."

The results of the 1977 reinterview study seem to indicate
that there are some very slight improvements in the consistency
of response from the 1976 to the 1977 survey. Overall, the
1977 reinterview program showed moderate to high levels of
inconsistency with about 21 percent of the nonattitudinal and
56 percent of the attitudinal items showing high levels of incon-
sistency. But a large proportion (43 percent) of the nonattitu-

TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1978
{Excluding Estimated Percentages Pertaining to New Construction, No Bedrooms, and Lacking Complete Plumhing for the Northeast, North Central,

and West Regions and Excluding Mobile Homes for Each of the Regions)

{68 chances out of 100)

Base of Estimated percentage
percentage -

{000) 0or 100 10r99 20r98 5 or 95 10 or 90 150r85 | 250r75 50
B e 27.3 27.3 27.3 27.3 27.3 27.3 27.3 306
0 ... 15.8 15.8 15.8 15.8 158 158 18.7 216
25 e 70 |. 7.0 7.0 7.0 8.2 9.8 1.9 13.7
B0 ... 36 36 38 42 5.8 69 8.4 9.7
100.. ..o 1.8 18 19 3.0 41 49 59 6.8
250, . 0.7 09 1.2 1.9 2.6 31 3.7 4.3
BOO..........0... 0.4 : 0.6 0.9 1.3 18 2.2 2.7 3.1
1000 . .......... 0.2 0.4 06 0.9 1.3 15 19 T 22
2500 . .......... 0.07 0.3 04 0.6 0.8 10 1.2 1.4
5000 ........... ' 0.04 0.2 03 . 0.4 06 . 0.7 08 1.0
10,000 . ......... 0.02 0.14 0.2 03 . 04 05 06 0.7
25000 .......... 0.01 0.09 0.12 0.2 03 0.3 0.4 04
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dinal items showed a low level of inconsistency. Moderate levels
indicate that there are some problems with' inconsistent report-
ing and high levels indicate that improvements are needed in the
data collection methods or that the category concepts them-
selves are ambiguous. .
Cross-tabulations involving those items, which are subject to
substantial levels of inconsistency, may be subject to a large
distortion as a consequence of the associated high level of
response variance, and thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. As a conseguence, the tables in this report, which contain
' 1]

)

~
i

such cross-tabulations have been footnoted with a cautionary
statement.

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS. For example, median value of homes was
consistently underestimated by about b percent, and the average
monthly costs of electricity and utility gas were consistently
overestimated although the net effect on average gross rent was
fairly small. ’

A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that the

TABLE 1X. Standard Errors of Estimated Percentages of Housing Uaits Pertaining to New Construction, No Bedrooms, and Lacking Complete
Plumhing for the Northeast, North Central, and West Regiofs and to Mobile Homes for the Northeast and North Ceatral Regions: 1978

{68 chances out of 100, For estimated percentages pertaining to mobile homes for the West Region, apply a factor of 1.66 to the standard errors)

Base of Estimated percentage
percentage - —

(000} 0or 100 1 or 99 20r98 §org5 10 or 90 15 or 85 250r75 50
L 343 343 34.3 343 343 34.3 34.3 36.
10 ............. 20.7 20.7 20.7 20.7 20.7 20.7 221 255
26 ... L. 9.5 9.5 95 95 a 9.7 115 140 16.2
50 ... 5.0 5.0 5.0 5.0 6.9 82 99 114
100, . ........... 25 25 25 35 48 5.8 7.0 8.1
250, . ........... 10 1.0 14 2.2 3.1 36 4.4 5.1
500, . ........... 0.5 0:7 10 .16 2.2 2.6 3.1 36
1000 ........... 03 0.5 0.7 1. 15 1.8 2.2 26
2500 . .......... 0.10 | 03 05 0.7 1.0 1.2 14 1.6
5000 ........... 0.05 0.2 03 0.5 0.7 0.8 10 1.1
10000 .......... 0.03 02 02 04 05 0.6 0.7 0.8
25000 .......... 0.0 0.10 0.14 0.2 0.3 04 04 0.5

TABLE X, Standard Errors of Estimated Percentages of Housing Units Pertaining to Mohile Hames for the South Region: 1978
{68 chances out of 100}
Base of Estimated percentage
percentage '

{000} 0or 100 1or99 20or 98 50r 95 10 ar 90 150r 85 250r75 50
5., 45.2 45.2 452 452 452 45.2 452 . 454
10 ... e 29.2 - 29.2 29.2 29.2 1292 29.2 29.2 3241
25 ... .. 14.1 14.1 14.1 14 14.1 145 17.6 203
BO .......... ... 7.6 7.6 76 7.6 8.6 102 124 144
100, ... ... ... 4.0 4.0 4.0 4.4 6.1 7.2 88 10.1
250, . ... ... 16 16 18 238 39 4.6 5.6 6.4
500............. 0.8 09 1.3 20 2.7 3.2 39 45
1000........... 0.4 06 09 1.4 1.9 2.3 28 3.2
2500 ........... 0.2 04 0.6 09 1.2 14 1.8 20
5000 ........... 0.08 03 04 0.6 09 1.0 1.2 1.4
10000 ........., Q.04 02 03 04 0.6 0.7 09 1.0
25000 .......... 0.02 0.13 0.2 0.3 04 0.5 06 0.6
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respondents may lack precise information. Also, because the
results of the reinterview studies are derived from sample
surveys, there is sampling error associated with these estimates
of nonsampling error. Therefore, the possibility of such errors
should be taken into account when considering the results of
this study.

Coverage errors—Deficiencies in the representation of con-
ventional new construction for the AHS new construction
sample {mentioned previously in-the section on estimation) is an
example of coverage errors. During the sampling of building per-
mits, only those issued more than 5§ months before the survey
began were eligible to be selected to represent conventional
new construction. Due to time constraints, it is not possible to
sample units whose permits are issued less than 5 months in
advance of the survey.

It is estimated that the 1978 AHS sample missed about 3.3
percent (i.e., about 375,000 units} of conventiona!l housing units
bailt after April 1970, because the permits for these units,
which were built before October 1978, were issued less than &
months in advance of the survey. The second stage of the ratio
estimation procedure was employed to reduce the effect of
this deficiency although some bias in the AHS estimates of
cenventional new construction probably still exists.

In addition, the 1976 Coverage Improvement Program also

had certain deficiencies. First, when the canvassing was done to
identify mobile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED’s were 'rebresented. Second, it appears that
the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidentia! to residential, and
houses that had been moved onto their- present site) was not

-
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very efficient for finding nonresidential conversions, {which
might be primarily in business districts), since the listing pro-
cedure started from a residential unit. {The sample estimate of
this component was approximately 16,000 housing units with
a standard error of 12,000.}

Finally, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, it had been assumed
that all units located inside these ED’s would be represented in
the samptle. However, it has been estimated that the 1978 AHS
sample missed as much as 2 percent [i.e., as much as 400,000
units) of all housing units in ED's where area sampling
methods are used because these units are not listed during the
canvassing.

The third stage of ratio estimation corrects for these de-
ficiencies as far as the count of total housing is concerned;i.e.,
it adjusts the estimate of the total housing inventory to the
best available estimate. .However, biases of subtotals would
stilf remain. :

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in the
data, the severity of which depends on the stfatistic being
measured. The effect of rounding is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be dis-
torted, and this should be taken into account when considering
the results of this survey. Also, since medians in this report were
computed using unrounded data, instead of the published
rounded data, they can differ from medians calculated directly
from the published data.
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SAMPLE DESIGN

The 1978 estimates are based on data collected in October
1978 through January 1979 for the Annual Housing Survey
(AHS}, which was conducted by the Bureau of the Census,
acting as collection agent for the Department of Housing and
Urhan Development. The sample for this survey was spread
over 481 sample areas (called primary sampling units), com-
prising 923 counties and independent cities with coverage in
each of the 50 States and the District of Columbia.

Approximately 72,000 sample housing units {both occupied
and vacant) were eligible for interview in the 1978 Apnual
Housing Survey, Of this number, 4,400 interviews were classified
as "noninterview’’ for various reasons. Occupied housing units
were classified as “noninterview’ mainly, because the occu-
pants refused to be interviewed after repeated calls. For vacant
housing units, interviews were not obtained because an informed
respondent was not found after repeated visits. In addition to
the 72,000 eligible housing units, there were also 5,900 sample
“units which were visited but were ineligible for interview for the
AHS in terms of collecting information relevant to the 1978
housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units (PSU’s). These PSU’s were then grouped
into 376 strata, 166 of which consisted of only 1 PSU in sample
with certainty. These 156 strata, mostly the larger SMSA's, were
called self-representing (SR} because the sample from the
sample area represented just that PSU, Each one of the other
220 strata consisted of a group of PSU's and were referred to as
non-self-representing {NSR), since the sample of housing units
from the sample PSU in a stratum represented the other PSU's
in the stratum as well,

One PSU was selected from each NSR stratum with prob-
ability proportionate to the 1970 census population of the
PSU. (This resulted in 220 NSR sample PSU’s.} In addition, the
NSR strata were grouped into 110 pairs and 1 stratum was
picked at random from each pair. From this stratum, an ad-
ditional PSU was selected independently of the other PSU
selected from this stratum, Since the two PSU's were inde-
pendently selected, it was possible for the same PSU to be
selected twice. This occurred in 25 .instances, producing an
additiona! B5 NSR sample PSU’s, thus giving a grand total of
461 PSU's.

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 succeeding sections.

1. All sample housing units that were interviewed in-the 1977
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Pro-
gram},

2. All sample housing units that were either type A noninter-
views {i.e., units eligible to be interviewed) or type B non-
interviews {i.e., units not eligible for interview at the time of
the survey but which could become eligible in the future} in
the 1977 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
building permits issued since the 1977 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1977 survey.)

4. Units added as the result of the updated listings in selected
areas which do not issue building permits.
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Selection of the 1973 sample housing units—The overall sampling
rate used to select the sample for the 1973 AHS was about 1 in
1,366. The within-PSU sampling rate for the AHS was deter-
mined so that the overall probability of selection for each
sampie housing unit was the same {e.g., if the probabitity of
selecting a NSR PSU was 1 in 10, then the within-PSU sampling
rate would be 1 in 136.6).

Within the sample PSU’s, a sample of the housing units enu-
merated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new constructian
building permits was selected to represent the units constructed
since the 1970 census. These samples were selected at about
twice the rate mentioned previously (i.e., at 2 in 1,366), thereby
producing a sample twice as farge as needed. This sample was
split into two equal-sized samples—one to be used for the AHS,
and one to be held in reserve for possible future use for AHS.
The procedure used to split this sample into equal-sized samples
is described in the next section. )

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selection
of a sample of census enumeration districts (ED’s), administra-
tive units used in the 1970 census. The probability of selection
for an ED was proportional to the following 1970 census
counts of housing units {HU's) and persons in group quarters,
combined in the following formula:

Number of HU's in the ED +

3

4

The next step was to select an expected cluster of about four
neighboring housing units within each‘ sample ED. For most of
the ED’s, the selection was accomphshed using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED's where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED's were 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) and a segment was selected. Those selected segments
with an expected size which was a multiple of four were further
subsampled at the time of enumeration so that an expected
four housing units were chosen for interview.

The sample of new construction units was selected from
building permits issued since January 1970. Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled
at the rate of 2 in 1,366. Housing units constructed since the
1970 census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

Splitting of the sample—The described sample selection pro-
cedure produced clusters (or segments) of size-four housing
units for the sample taken from the census address frame, the
new construction frame and the area sampiing frame {(mainly
rural areas}. Clusters of this size should result in a minimum

Number of Group Quarters Persons in the ED

loss in precision for estimates of housing characteristics in rural
areas because of the heterogeneity of neighboring units. How-
ever, clusters of size-two housing units were considered to be
more optimum within those areas where the housing charac-
teristics of neighboring units tend to be very similar {i.e., urban
areas and new construction units}. A splitting operation was
then carried out for clusters selected from the census address
and the new construction frames. This consisted of halving
each sample cluster from these frames. Thus, two housing units
from each of these clusters were included in the survey and two
housing units were held in reserve. No splitting operation was
carried out within the clusters selected from the area sampling
frame; every other area sample cluster of four housing units was
used for the survey and, the remaining clusters were assigned
1o the reserve sample.

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the num-
ber of sample housing units from rural areas. This was accom-
plished by reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only.
For the reserve sample selected in census address and new con-
struction frames, the other half of each rural cluster (an expected
two housing units) was reactivated in 1974, Similarly, for the
area sampling frame, the entire reserve cluster {an expected four
housing units) was reactivated in 1974, if the cluster was rural.
This supplementation increased the overall probability of
selection for sample housing units in rural areas to about 2 in
1,366, whereas, the overall probability of selection for sample
housing units in urban areas remained at 1 in 1,366.

Selection of sample housing units for the 1976 Coverage Im-
provement Program—The 1876 Coverage Improvement Program
was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

1. New construction, from building permits issued prior to
January 1970 for which construction had not been com- -
pleted at the time of the 1970 census.

2. Units converted 1o residential use in structures totally non-
residential at the time of the 1970 census.

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

4, Mobile homes placed in parks either missed in the 1970
census or established since the 1970 census,

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

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages. First,
units whose permits ‘were issued before January 1970, but
which were completed after the census, were identified from
the Survey of Censtruction (SOC), a survey of building permits
conducted monthly by the Bureau of the Census. In the second
stage, these units were then sampled so that the overall prob-
ability of selection was about 1in 1,320. ’
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A sample of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from cormmercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
similar to that performed in ED's where area sampling methods
are used. The second stage consisted of dividing the parks into
clusters of an expected size of four sites. These clusters were

then sampled so that the overall probability of selection was

about 1in 1,366.

For the remaining units, {i.e., mobile homes placed outside
parlis since the 1970 census, mobile homes vacant at the time
of the 1970 census, units converted from nonresidential to resi-
dential use since the 1970 census, and houses that had been
moved onto their present site since the 1970 census), the
sampling was done in three stages. First, a subsample of the
regular AHS sample units from the census address frame was
selected. Second, succeeding structures, that had been eligible
to be selected from the census address frame, were then listed
until eight structures (excluding mobile home parks) were
found. Finally, the intervening structures that had been listed
which did not have a chance of selection in the AHS,
were identified and the units within these structures were
interviewed.

1977 sample reduction—By 1977, the addition to the sample
(primarily from new construction) and the coverage improve-
ments had increased the total sample size (interviews plus
noninterviews) to about 81,000, The sample was reduced by
about 7 percent to approximately 75,000 in 1977. However,
this reduction did not include any CEN-SUP' units or units
which were selected as part of the 1976 Coverage Improvement
Program. Thus, the overall probability of selection for these
latter units remained unchanged, and for the rest of the units,
their probability of selection was about 1in 1,472, if they were
urban, and about 1 in 736, if they were rural,

1970 Census of Population and Housing—The estimates pertain-
ing 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 can be obtained in the 1970
census report, HC(1}-B1, Detailed Housing Characteristics,
United States Summary.

ESTIMATION

AHS national sample—The AHS national sample produced esti-
mates of two types: Estimates of the 1978 housing inventory
and estimates of units removed from the housing inventory
between 1973 and 1978 (i.e., 1973-1978 lost units). Each type
of estimate employed a separate, though similar, estimation
procedure.

YCEN-SUP units resulted from a 1970 census evatuation study and
represented units missed in the 1970 census.

1978 housing inventory—In 1978, the AHS estimates employed
a three-stage ratio estimation procedure. However, prior to
implementation of the procedure, the basic weight (i.e., the
inverse of the probability of selection) was adjusted to account
for the type A noninterview housing units encountered in the
AHS. This noninterview adjustment was done separately for
occupied and vacant units, The noninterview adjustment was
equal to the following ratio:

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed
for sample housing units from non-self-representing {NSR)
PSU’'s only. This procedure was designed to reduce the contri-
bution to the variance arising from the sampling of PSU’s. The
first-stage ratio estimation procedure takes into account the
differences that existed at the time of the 1970 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU’'s and that of the NSR
housing population in each of the four census regions of the
country.

The firststage ratio estimation factor for each specified
category was as follows: .

The 1970 census housing population in the residence-tenure category
for all NSR strata in a census region
Estimate of the housing population category using 1970 census housing
counts for sample NSR PSU's in a census region

The numerators of the ratios were calculated by obtaining the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region. The denominators
were calculated by obtaining the 1970 census housing counts
for each of the reside‘rr_lg:gltenu're categories for each NSR sample
PSU, weighting these counts by the inverse of the probability of
selecting that PSU, and summing these weighted counts across
the NSR sample PSU’s in each census region. The computed
first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit iii cach first-stage
ratio estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of one category of conventional
new construction units; i.e., one category of sample units built
April 1, 1970 or later, to an independently derived current
estimate where a known deficiency in the AHS sample exists
{see the section on nonsampling error} for each- of the four
regions. This estimate was considered to be the best estimate
available for the number of conventional new construction
units in this category.

The second-stage ratio estimation factor was as foilows:

Current best estimate of new construction in the category
AHS sample estimate of new construction units in the category

The numerators of the ratios were derived from data based
on the Survey of Construction (SOC). The denominators of the
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ratios were obtained from the weighted estimates for the AHS
sample units using the existing weight after the first-stage ratio
estimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each
sample unit in each second-stage ratio estimation category.

The third-stage ratio estimation procedure was employed for
all AHS sample units, This procedure was designed to adjust
the AHS sample estimates of housing (i.e., the estimates em-
ploying the noninterview, first-stage, and second-stage adjust-
ments) to current vacant housing estimates for 4 categories of
vacant housing units and to independently derived current
housing estimates for 24 categories of occupied housing units,
Each of these 24 categories is a comhination of the character-
istics of residence, tenure, race of head, and sex of head.

The third-stage ratio estimation factor for each specified
category was as follows:

Current independent estimate of housing units in the category
AHS sample estimate of housing units in the category

The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survay
{CPS}, a sample household survey conducted monthly by the
Bureau of the Census. The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey (HVS), a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the second-stage
ratio estimation procedure. The computed third-stage ratio
estimation factor was then applied to the existing weight for
each sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of “‘independent’’ estimates.
The second-stage was modified so that the estimates for all
18 categories, of new construction would be identical to the
estimates before the third-stage. Hence, the repeated second-
stage had the effect of controlling the AHS sample estimates
of new construction units to the “‘unbiased” sample estimates
for 17 categories of new construction units for each of the 4
regions {i.e., 11 categories for conventional new construction
units and 6 for new construction mobile homes) and, as before,
of adjusting the AHS sample estimate of 1 category of con-
ventional new construction units to an independently derived
current estimate,

The numerators were either the unbiased weighted estimates
for the AHS sample units, using the existing weight after the
first-stage ratio estimation procedure (i.e., the estimates em-
ploying the noninterview and first-stage adjustments) or the
independent estimate derived from data based on the Survey
of Construction (SOC).

The denominators of the ratios in this iterative process
were obtained from the weighted estimates for the AHS sample
units after the previous stage of ratio estimation. The factors
resulting from this iterative process were then applied to the
existing weight on the appropriate records, and the resulting
product was used as the final weight for tabulation.

The third-stage ratio estimation procedure, as well as the
oversall estimation procedure, reduced the sampling error for
most statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from that
of the Nation as a whole in such basic housing characteristics as
tenure, vacancy status, residence, race of head, and sex of head.
These characteristics are probably closely correlated with other
housing characteristics measured for the AHS. Therefore,
through the use of the three-stage ratio estimation procedure
one can expect the sample estimate to be improved substantially.

1973-1978 lost units—The 1973-1978 lost unit estimates em-
ployed the three-stage ratio estimation procedure used to pro-
duce the AHS national estimates of the 1973 housing inventory
described in the 1973 Current Housing Report, H-150-73A,
General Housing Characteristics for the United States and
Regions. These 1973-1978 lost units do not include the hous-
ing units from the 1976 Coverage Improvement. Since the
1973-1978 lost units existed, by definition, in the 1973 housing
inventory, there was a 1973 housing inventory weight associ-
ated with each 1973-1978 lost unit. This weight, adjusted for
the 1977 reduction, was used to tabulate the estimates of the
characteristics of the 1973-1978 lost units. The general effect of
this estimation procedure was to reduce the sampling error for
most statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the prob-
ability of selection.

Ratio estimation procedure of the 1970 Census of Population
and Housing—This report presents data on the housing char-
acteristics of 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 the ratio
estimation procedure employed for the 1970 census can be
obtained in the 1970 census report, HC{1}-B1, Detailed Housing
Characteristics, United States Summary.

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 national 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 appears in the 1970
census report, HC{1}-B1, Detsiled Housing Characteristics,
United States Summary. The sampling errors for 1970 census
data are much smaller than for AHS data. Therefore, in making
comparisons between the two data sources, it can be safely
assumed that the census data are subject to zero sampling errors.

Sampling errors—The particular sample used for this survey is
one of a large number of possibie samples of the same size that



App-44

APPENDIX B—Continued

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 variability between estimates from all
possible samples is defined as sampling error. One common
measure of sampling error is the standard error which measures
the precision with which an estimate from a sample approxi-
mates the average result of all possible samples. In addition, the
standard error, as calculated for this report, partially reflects the
variation in the estimates due to some 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, and biases and some additional nonsampling errors not
measured by the standard error.

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples with a known
probability. For example, if all possible samples were selected,
and each of these samples was surveyed under essentially the
same general conditions, and an estimate and its estimated
standard error were calculated for 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 thét_
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, 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 the
precise standard error for any specific item.

Standard errors of estimates of levels—Tables I, Il, and |l1
present the standard errors applicable to the 1978 national
housing inventory estimates in this report, and tables IV and V
present the standard errors applicable to 1973-1978 lost housing
unit estimates in this report. Table VI presents the standard
" errors applicable for the Northeast, North Central, South, and
West Regions. Linear interpolation should be used to determine
standard errors for levels of estimates not specifically shown in
tables | through VI,

Standard errors of estimates of percentages—The reliability of
an estimated percentage, computed by using sample data for
both numerator and denominator, depends upon both the size
of the percentage and the size of the tota! 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. -

TABLE I. Standard Errors of Estimated Numbers of Housing Units:
1978 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedraoms, No
Bathrooms, Source of Water-Individual Well, Cooking Fuel, Lacking
Complete Plumbing, Mobile Homes, and Households With Head of
Spanish Origin)

{68 chances out of 100)

Standard error Standard error
Size of Size of
estimate | Total or estimate | . Total or
0oy | white | BB | oom | whire | B
{000) {000} (000} (000)
0...... 2 211,000 ... 42 39
5...... 3 312500 ... 65 55
10 ..... 4 4 15000 ... N 57
25 ... .. 7 7 §10,000. .. 124 -
B0 ..... 9 9 { 25,000. .. 174 -
100, .. .. v 13 13 | 60,000. . . 185 —
250. . ... 21 21 | 75,000. . . 109 -
500, .... 29 29 )

TABLE Il. Standard Effﬁr's of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilitios,
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Coaking
Fuel, Lacking Complete Plumbing, Mobile Homes, and Households
With Head of Spanish Origin: 1978

{68 chances out of 100)

: Standard error Standard errors
Size of Size of
- estimate | Total or estimate Total or,
o) | whie | B | (o00) white | B'ae
(D00) {000} {000) (000)
0...... 2 211000 ... 48 45
5...... 3 312500 ... 76 64
10..... 5 515,000 ... 105 66
25 ..... 8 8 | 10,000... . 144 —
B0 ..... 11 11 1.25,000. . . 202 -
100. . ... 15 15 | 50,000. . . 215 —
250. . . .. 24 24 | 75,000. . . 126 -
500..... 34 33
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Tables VIl through XI present the standard errors of
estimated percentages. Tables VII and VIl show the approxi-
rmate standard errors of all national estimated percentages of
housing units. Tables | X and X show the approximate standard
errors of the estimated percentages of 1973-1978 lost housing
units. Table XI shows the approximate standard error of all re-
gional estimated percentages of housing units, Two-way interpo-
lation should be used to determine standard errors for estimated
percentages not specifically shown in tables Vil through XI.

Included in tables | through XI| are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered to be 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.

Standard errors of ratios—For ratios of the form (100) {x/y},
where x is not a subclass of y, tables VIl through XI
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:

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

Hiustration of the use of the standard error tables. Hlustration

I—Table A-1 of this report shows that in urban areas of the
United States there were 22,148,000 renter- -occupied housing
units in 1978. Interpolation instandard error table 111 shows that
the standard error of an estimate of this size is approximately
170,000. The following procedure was used in interpolating:

The information presented in the following table was
extracted from standard error table Ill. The entry for "x"” is the
one sought.

Size of estimate Standard error
{oo0) (00D
10000 ... ............. 126
22148 ... ... ... . X
25000 ................ 180

By vertically interpolating between 126,000 and 180,000, the
entry for “x’ is determined to be 170,000.

22,148-10,000 = 12,148
25,000-10,000 = 15,000
12,148

126 + 15000 {(180—126) = 170

from table VII. The entry for “p

Consequently, the 88-percent confidence interval, as shown by
these data, is from 21,978,000 to 22,318,000 housing units.
Therefore, a conclusion that the average estimate of 1978
housing units of this type lies within a range computed in this
way and 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
21,876,000 to 22,420,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 21,808,000 10 22,488,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 22,148,000 renter-occupied
housing units in urban areas, 6,420,000, or 29.0 percent, were
occupied by 2 persons, Interpolation in standard error table
VIl (i.e., interpolation on both the base and percent} of this
appendix shows that the standard error of the above percentage
is 0.5. The following procedure was used in interpolating.

The information presented in the table below was extracted
" is the one sought,

Estimated percentage
Base of percentage
(000} 25 29.0 50
10000 ............. - 0.6 a 0.7
22148 ... ..., P
25000 . ............ 0.4 b 04

1. By horizontal interpolation between 0.7 and 0.8, the entry
for cell “a’ is determined to be 0.7.

29.0-25.0=4.0
50.0-26.0=250

0.6+ 250'(07 0.6) =

2. By horizontal interpolation between 0.4 and 0.5, the entry
for cell ’b" is determined to be 0.4.

29.0-25.0-4.0
50.0-25.0 =25.0

04+-25—0(04 0.4) =

3. By vertical interpolation between 0.7 and 0.4, the entry for
“p" is determined to be 0.5,

22,148-10,000 = 12,148

25,000—-10,000 = 15,000
12, 148
0.7+ 15,000 (0.4-0.6) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 28.5 to 29.5 percent; the 90-percent
confidence interval is from 28.2 to 29.8 percent; and the
95-percent confidence interval is from 28.0 to 30.0 percent.
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Hiustriation //—-Table A-2 of this report shows that in the rural
areas of the United States in 1978 there were 11,851,000
specified owner-occupied housing units. Interpolation in
standard error table 111 of this appendix shows that the standard
error of an estimate of this size is approximately 142,000.
Consequently, the 68-percent confidence interval is from
11,709,000 to 11,993,000 housing units. Therefore, a conclu-
sion that the average estimate, derived from all possible samples,
of 1978 specified owner-occupied housing units lies within a
range computed in this way and would be correct for roughty 68
percent of all possible samples. Similarly, we could conclude
that the average estimate, derived from all possible samples, lies
within the interval from 11,624,000 to 12,078,000 housing
units with 90 percent confidence; and that the average estimate
lies within the interval from 11,567,000 to 12,135,000 housing
units with 85 percent confidence.

Table A-2 also shows that of the 11,861,000 specified
owner-occupied housing units in rural areas, 4,774,000, or 40.3
percent, had no mortgage. Table VIl gives instructions to
multiply 0.86 times the standard errors in the table to produce
the applicable standard errors. Interpolation in table VIl with

the factor 0.86 applied (i.e., interpolation on both the base and
the percent} shows that the standard error of the above
percentage is 0.6 percentage points. Consequently, the 68-
percent confidence interval, as shown by these data, is from .
39.7 to 40.9 percent; the 90-percent confidence interval is from
39.3 to 41.3 percent; and the 95-percent confidence interval is
from 39.1 to 41.5 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 errors of each estimate considered separately. This
formula is quite accurate for the difference between estimates
of the same characteristics in two different areas or the
difference between separate and uncorrelated characteristics in
the same area, If, however, there is a high positive correlation
between the two characteristics, the formula will overestimate
the true error. However, if there is a high negative correlation
between the two characteristics, the formula will underestimate
the true standard error.

TABLE Ill-. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1978

{68 chances out of 100}

‘ Urban housing units pertaining
Rural housing units pertaining to new construction, lacking
to new construction, no complete kitchen facilities,
Rural housing units (except bEdem?' _soum of Urban housing units {except Ao bedraoms, no ?at!".nnms'
] , those in the next column) wa!ter-lnd;wduall well, those in the next column) source of fuater-mdwld‘ual
Size of estimate cooking fuel, lacking some well, cooking fuel, lacking
{000) Total, White, Black, .orall pl.umbing, and some or all plumbing, mobile
. .. mobile homes homes, and household head
or Spanish origin . L
: (000) - of Spanish origin
Total, White, or
Black Total or Black Total, White, Black,
{ao0) White or Spanish ‘origin
{000) {000} {000)
o. ... ... ... 1 2 2 2 2
L T 3 3 3 3 3
10 ........... 4 4 4 4 5
25 ... 6 7 7 7 7
80 ... ... 8 10 a 9 11
100........... 11 14 13 13 15
2500 . ... ... ... 18 23 21 2 24
500........... 26 33 30 29 35
1000 ......... 36 51 42 40 52
2500 ......... 59 95 66 58 a1
5000 ......... 86 164 92 63 148
10,000 ........ 129 298 126 - 256
25000 ........ 235 — 180 - -
50,000 ........ - - 200 - -
60,000 ........ - — 190 — -
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lffustration of the computation of the standard error of a
difference—Table A-1 of this repart shows that in urban areas of
the United States there were 6,420,000 renter-occupied housing
units with 2 persons and 3,459,000 renter-occupied housing
units with 3 persons in. 1978. Thus, the apparent difference
between the number of 1978 renter-occupied housing units in
urban areas with 2 persons and those with 3 persons is
2,961,000. Interpolation in standard errar table ! shows the

standard error of 6,420,000 is approximately 102,000 and that '

the standard error on an estimate of 3,452,000 is approximately
76,000, Therefore, the standard error of the estimated dif-
ference of 2,961,000 is about 127,000.

127,000 =V (102,000)% + (76,000)2

Consequently, the B68-percent confidence interval for the
2,961,000 difference is from 2,834,000 to 3,088,000 housing

TABLE 1v. Standard Errors of Estimated Numbers of Lost Housing
Units and of Urban and Rural Lost Housing Units: 1973-1978 (Ex-
cluding Estimates of Lost Housing Units Pertaining to New Construc-
tion, Lacking Complete Kitchen Facilities, No Bedrooms, No Bath-
rooms, Lacking Some or All Plumbing, Mobile Homes, Other Vacants,
and Rural Vacants for Rent)

(68 chances out of 100}

Size of Standard Size of Standard
estimate error estimate error
{000} (000) {000) {oo0)

O....... ... 21280......... 7
5 . ... 31500......... KY|
10 ......... 411,000 ....... . 47
25 . ... ... 62500 ....... . 88
50 ......... 915000 ....... 150
100......... 13

TABLE v, Standard Errors of Estimated Mumbers of Lost Housing
Units and of Urban and Rural 1ost Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lecking Some ot All Plumbing, Mobile Homes, Other
Vacants, and Rural Vacants for Rent: 1973-1978

units. Therefore, a conclusion that the average estimate of this
difference, derived from all possible samples, lies within a range
computed in this way and would be correct for roughly 68 per-
cent of all possible samples. Similarly, the 90-percent confidence
interval is from 2,758,000 to 3,164,000 housing units, and the
95.-percent confidence interval is from 2,707 ,0()0 to 3,215,000.
Thus, we can conclude with 95 percent confidence that the
number of 1978 renter-occupied housing units in urban areas

. with two persons is greater than the number with three persons.

TASBLE Vla. Standard Errors of Estimated Numbers of Housing Units
and of Urban Housing Units Pertaining to the Northeast, Morth Ceatral,
South, and West Regions: 1978, Exctuding Estimates of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the
Northeast, North Central, and West Regions and Excluding Source of
Water-Individual Well, Cooking Fuel, and Mobile Homes for Each of
the Regions

{68 chances out of 100)

Size of Standard Size of Standard
estimate error estimate error
{000) {000) {000) {000)

0O.......... 2(6500......... 31
L 3{(1.000 ....... ] 43
10 ......... 412500 ....... 68
25 ... ... .. 715000 ....... a7
80 ......... 10 | 10,000. . ..... 137
100, ........ 14 | 25,000....... 2186
250. .. ... ... 22

TABLE Vib. Standard Errors of Estimated Numbers of Housing Units
and of Urban Housing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing for the Northeast, North Central, and West Regions
and to Source of Water-Individual Well, Cooking Fuel, and Mobile
Homes for the Northeast and North Central Regions: 1378

(68 chances out of 100, For estimates pertaining to source of water-
individua!l well, cooking fuel, and mobile homes for the West Region,
apply a factor of 1.66 to the standard errors)

{88 chances out of 100)

Size of Standard Size of Standard
estimate error estimate error
{000) {000) {000} (000}

o0.......... 31100......... 16
5. . . .. 41250, ........ 26
10 ......... 5(B00......... 38
26 ... ... .. 81100 ....... 55
80 ......... 12

Size of Standard Size of Standard
estimate error estimate error
(000) (000} (000} (000)

0.......... 3(600......... 36
5.... ... ... 411000 ....... 51
0 ......... 512500 ....... 80
25 ... ... .. 815000 ....... 11
5 ......... 11 10,000....... 153
100......... 16 | 25,000....... 218
250. . ....... 26
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TABLE Vic. Standard Errors of Estimated Numbers of ‘Housing Units
and of Urban Housing Units Pertaining to Source of Water-Individual
Well, Cooking Fuel, and Mobile Homes for the South Region: 1878

{68 chances out of 100)

Size of Standard Size of Standard

estimate error estimate error

{000) {000) {000} (000}
0O.......... 41500......... 45
5. .. . ... 5 (1000 ....... 64
10......... 62500 ....... 99
25 (... ... 10 [5000 ....... 136
5 ......... 14 110,000....... 181
100, ........ 20125000....... 225
250......... 32

Medians—For the medians presented in gertain tables, the sam-
pling error depends on the size of the base and on the distribu-
tion upon which the median is based. An approximate method
for measuring the reliability of the estimated median is to
determine 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 the appropriate standard error 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; and

3. Using the distribution of the characteristic, 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 for a median—Table A-1 of this report shows the
median number of persons in owner-occupied housing units in
urban areas was 2.6 in 1978, The base of the distribution, from
which this median was determined, is 32,729,000 housing units.

1. From standard error table VII, the standard error of a.

50-percent characteristic on the base of 32,729,000 is 0.4
percentage points.

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields
percentage limits of 49.2 and 50.8.

3. From table A-‘l, it can be seen by cumulating the frequencies
for the first 2 categories that 15,645,000 owner-occupied
housing units, or 47.8 percent, had 1 and 2 persons {actually,
for purposes of calculating the median, the category of 2
persons is considered to be from 1.5 to 2.5 persons} and that
an additional 5,785,000 owner-occupied housing units, or
17.7 percent, had 3 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 ahout 2.6.

(49.2-47.8) _

2.5 +{3.5-2.5]) 177

26

Similarly, the upper limit of the 95-percent confidence
interval is found to be about 2.7.

{50.8—47.8)
25 +(35-25) ——m— =2.
{ 5) 77 2.7

Thus, the 95-percent confidence interval ranges from 2.6 to
2.7 persons. Although it appears that this confidence interval
has the sample estimate as the upper limit, it actually is a
reflection of the rounding error associated with the median
(see the paragraph on rounding errors in the nonsampling
errors section of this appendix).

Nonsampling errors—!n general, nonsampling errors can be
attributed to many sources: Inability to obtain information
about all cases, definitional difficultieé, 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 1978 AHS national 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 surveyed housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed results of these studies on coverage and content
errors, as well as the methodology employed, can be found in-
the 1970 Census of Population and Housing Evaluation and
Research Program series reports 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 Reinter-
views, y
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TABLE Vid. Standard Errors of Estimated Numbers of Rural Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1978

{68 chances out of 100)

Rural housing units pertaining
to new construction, no bed-
) . . rooms, lacking complete
Rural housing units {except ) , . L, , \ -
) \ plumhbing for the Northeast, | Rural housing units pertaining | Rural housing units pertaining
in the following columns) R o
. . North Central, and West to source of water-individual | to source of water-individual
Size of estimate for the Northeast, North \ . . . .
Regions and to source of well, cocking fuel, and mobile | well, cooking fuel, and mobile
(000) Central, South, and A . . .
. water-individual well, cooking | homes for the West Region hames for the South Region
West Regions )
(000) fuel, and mobite hames far (000} (000}
the Northeast and North
Central Regions
(000}
o......... ... 2 3 4 4
L 3 4 6 4
10........... 3 4 7 5
25 ... L. 6 7 12 9
50 ........... 9 10 16 12
100, .......... 12 14 24 18
260, ... ... .. .. 19 23 38 28
500........... 27 32 53 40
1,000 37 45 75 57
2500 ......... 58 71 118 88
5000 ......... 83 a9 164 121
10000 ........ 118 136 226 161

'.rABLE vil. Standard Errors of Estimate!:l_‘Peg'l:entagas of Housing Units and of Urban Housing Units: 1978, Excluding Estimated Percentages of Housing
Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Saurce of Water-Individual Well, Cooking
Fuel, Lacking Complete Plumbing, Mobile .!'I'I_Ll_mes, and Hauseholds With Head of Spanish Origin

{68 chances out of 100. For standard errors of rural housing units, excluding estimated percentages of rural housing units pertaining to new construction,
no bedrooms, source of water-individual well, cooking fuel, lacking some or all plumbing, and mobile homes, multiply the standard errors by 0.86)

Base of percentage Estimated percentage
(000) Oor100 | 1org9 2 0r 98 50r9 | 100r90 | 150085 | 250r75 50
B 25.9 25.9 26.9 26.9 25.9 26.9 25.9 29.5
10 14.8 14.8 14.8 148 14.8 14.9 18.1 209
2 6.5 6.5 6.5 6.5 79 9.4 114 13.2
BO . 34 34 34 4.1 5.6 6.7 8.1 9.3
00, . 17 1.7 1.8 29 4.0 47 5.7 6.6
260, . 0.7 0.8 1.2 18 25 3.0 3.6 4.2
B00. . oo, 03 0.6 0.8 13 1.8 2.1 26 30
1000 ..\ 02 0.4 0.6 0.9 1.3 15 18 2.1
2800 .\, 0.07 03 0.4 06 08 0.9 1.1 1.3
5,000 ... ... ... 0.03 0.2 03 0.4 06 0.7 0.8 0.9
10,000 ... ......... 0.02 0.1 0.2 03 0.4 0.5 0.6 0.7
26000 .. .......... 001 0.08 0.1 0.2 03 0.3 0.4 0.4
50000 . .......... - 0.06 0.08 0.1 0.2 0.2 0.3 03
75.000 . .......... _ 0.05 0.07 0.1 0.1 0.2 0.2 0.2
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Reinterview Program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the
components of the nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were revisited
and answers to some of the questions on the AHS questionnaire
were obtained again. The original interview and the reinterview

were assumed to be two independent readings and thus were the
basis for the measurement of the ‘“‘content’ error of these AHS

estimates.

As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control. This check
was made at each of these households to determine if the
following was done during the original interview.

TABLE VII. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertgining to New Construction, Lacking Complete
Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-Individual Well, Cooking Fuel, Lacking Complete Plumbing, Mobile Homes, and

Households With Head of Spanish Origin: 1978

(68 chances out of 100. For standard errors of rural housing units pertaining to new construction, no bedrooms, source of water-individual well, cooking

fuel, lacking some or all plumbing, and mobile homes, use the standard errors in tabte Xla.

Base of percentage

Estimated percentage

(000! Oor 10D 1o0r99 2or98 5ar95 10 or90 15 or 85 25or75 50
B e 32.0 320 32.0 320 320 32.0 320 34.3
10 .. 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3
25 8.6 8.6 8.6 8.6 9.2 1.0 133 15.3
BO 45 45 4.5 4.7 6.5 7.7 94 10.8
 [1+ R 2.3 23 2.3 33 4.6 5.5 6.6 7.7
250, . .. 09 1.0 14 2.4 29 3.5 4.2 4.9
BOD. . .o 0.5 0.7 1.0 15 2.1 24 3.0 34
1,000 ... ... ... 0.2 0.5 0.7 1.1 15 1.7 2.1 24
2500 ..., ... ..., 0.09 0.3 0.4 0.7 0.9 11 i3 15
5000 ............. 0.05 0.2 0.3 05 0.7 0.8 0.9 1.1
10,000 . ........... 0.02 0.2 0.2 0.3 05 0.5 07’ 08
25000 ............ 0.01 0.1 0.1 0.2 0.3 0.3 0.4 0.5
50000 ............ - 0.07 0.1 0.1 0.2 0.2 0.3 0.3
75000 ............ - 0.06 0.08 0.1 0.2 0.2 0.2 0.3

TABLE tX. Standard Errors of Estimated Percentsges of Lost Housing Units and of Urban and Rural Lost Housing Units: 1973-1978, Excluding Esti-
mated Percentages of Last Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking
Some or All Plumbing, Mobile Homes, Other Vacants, and Rural Vacants for Rent

{68 chances cut of 100}

Base of percentage

Estimated percentage

000) Qor100 | 10r99 20r98 5or95 | 100r90 | 150r85 | 250r75 50
B 24.5 2.5 24.5 245 245 245 247 28.5
0.0 14.0 14.0 140 14.0 14.0 14.4 175 20.2
25 6.1 6.1 6.1 6.1 76 9.1 11.0 12.7
B0 ... 3.1 3.1 3.1 3.9 5.4 6.4 78 9.0
100, ..o 16 16 18 2.8 38 46 5.5 6.4
20, . . 0.6 0.8 11 18 24 29 35 4.0
B00. . ..o 0.3 0.6 0.8 12 17 20 25 29
1000 ... 0.2 0.4 0.6 0.9 12 14 17 2.0
2800 . ... 0.06 0.3 0.4 0.6 0.8 0.9 1.1 13
5000 . ... ......... 0.03 0.2 03 0.4 05 0.6 08 09
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. The correct unit was visited,
2. The correct number of housing units were interviewed at
that address.
. The correct information on “Year Buiit’" was obtained.
. The correct information on “Tenure” was obtained.
5. The correct information on “Household Composition” was
obtained.

6. The correct information on “Type of Housing Unit” was
obtained,
7. The correct

abtained.

W

information on “Occupancy Status’™ was

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they will
be similar to the results of the 1977 reinterview study which are
presented in the Census Bureau memorandum, “Reinterview
Results for the Annua! Housing Survey—National Sample
1977."

The results of the 1977 reinterview study seem to indicate
that there were some very slight improvements in the consist-
ency of response from the 197610 1977 survey. Overall, the 1977
reinterview program showed moderate to high levels of incon-
sistency with about 21 percent of the nonattitudinal and 56
percent of the attitudinal items showing high levels of incon-
sistency, But a large proportion {43 percent} of the nonattitu-
dinal items showed a low level of inconsistency. Moderate levels
indicate that there are some problems with inconsistent report-
ing and high levels indicate that improvements are needed in the
data collection methods or that the category concepts them-
selves are ambiguous.

Cross-tabulations involving those items, which are subject to
substantial levels of inconsistency, may be subject to a large
distortion as a consequence of the associated high level of
response variance, and thus, are considered to be less reliable

than comparable cross tabulations which do not involve these
data. As a consequence, the tables in this report, which contain
such cross-tabulations have been footnoted with a cautionary
statement.

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS., For example, median value of homes was
consistently underestimated by about & percent, and the average
monthly costs of electricity and utility gas were consistently
overestimated although the net effect on average gross rent was
fairly small.

A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that the
data are based on the answers given by the respondents, who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling error associated with these estimates of nonsampling
error. Therefore, the possibility of such errors should be taken
into account when considering the results of this study.

Coverage errors—Deficiencies in the representation of conven-
tional new construction for the AHS new construction sample
{mentioned previously in the section on estimation) is an
example of coverage errors. During the sampling of building
permits, only those issued more than 5 months before the
survey began were eligible to be selected to represent conven-
tional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than §
months in advance of the survey,

It is estimated that the 1978 AHS sample missed about 3.3
percent (i.e., about 375,000 units} of conventional housing
units built after April 1970, because the permits for these units,
which were built before October 1978, were issued less than 5
months in advance of the survey. The second stage of ratio

TABLE X. Standard Errors of Estimated Percentages of Lost Housing Units and of Urban and Rural Lost Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mabile Homes, Other Vacants, and Rural Vacants

for Rent: 1973-1978

{68 chances out of 10Q)

Base of percentage Estimated percentage
(000} 0or 100 1or99 20r98 5or85 10 0r90 150r 85 25o0r7h 50
L 349 349 349 349 349 349 34.9 36.6
L 211 21.1 211 21.1 211 211 224 259
25 ..o 9.7 9.7 9.7 9.7 9.8 11.7 14.2 16.4
5 ... .. o 5.1 5.1 5.1 5.1 6.9 8.3 10.0 11.6
100, ........ ... 26 26 2.6 36 49 5.8 7.1 8.2
260, .. ... 1.1 1.1 1.4 23 3.4 3.7 45 5.2
500. .............. 05 0.7 10 1.6 2.2 2.6 3.2 3.7
1,000 ............. 0.3 05 0.7 1.1 16 1.8 2.2 206
2500 ............. 0.1 03 05 0.7 10 1.2 14 1.6
5000 ............. 0.05 0.2 0.3 05 07 0.8 1.0 1.2
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estimation procedure was employed to reduce the effect of this

deficiency although some bias in the AHS estimates of -

conventional new construction probably still exists.

In addition, the 1976 Coverage |mprovement Program also
had certain deficiencies. First, when the canvassing was done to
identify mobile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED’s were represented. Second, it appears that
the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential to residential use; and
houses that had been moved onto their present site) was not
very efficient for finding nonresidential conversions, {which
might be primarily in business districts), since the listing
procedure started from a residential unit. {The sample estimate
of this component was approximatety 16,000 housing units
with a standard error of 12,000.)

Finaily, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, 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 1978 AHS
sample missed as much as 2 percent (i.e., as much as 400,000

units} of all housing units in ED’s where area sampling methods
are used because these units are not listed during the canvassing.

The third stage of ratio estimation corrects for these
deficiencies as far as the count of total housing is concerned,
i.e., it adjusts the estimate of the total housing inventory to the
best available estimate. However, biases of subtotals would stitl
remain.

Rounding errors--in errors associated with processing, the
rounding of estimates introduces another source of error in the
data, the severity of which depends on the statistic being
measured. The effect of rounding is significant relative to the
sampling error anly for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be
distorted, and this should be taken into account when con-
sidering the results of this survey. Also, since medians in this
report were computed using unrounded data, instead of the
published rounded data, they can differ from medians calcu-
lated directly from the published data.

TABLE Xla. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to the Northeast, North Central, South,
and West Regions: 1978, Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Excluding Scurce of Water-lndmdual

Well, Cooking Fuel, and Mobile Homes for Each of the Regions

{68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to the Northeast, Nerth Central, South, and West
Regions, excluding estimates of rural housing units pertaining to new construction, no bedrooms, and lacking complete plumbing for the Northeast,
North Central, and West Regions, and excluding source of waterdndividua! well, cooking fuel, and mobile homes for each of the regions, multiply the

standard errors by 0.86)

Base of percentage Estimated percentage
(000} 0 or 100 10r99 20r98 50r85 100r90 15 0r 85 250r75 50
b .. 273 27.3 27.3 273 273 21.3 27.3! 30.6
10 ... .. . .. 15.8 15.8 15.8 15.8 15.8 15.8 18.7 216
25 7.0 7.0 7.0 7.0 8.2 9.8 119 13.7
80 ... 36 36 . 36 42 5.8 6.9 8.4 9.7
100............... 1.8 18 19 3.0 4.1 49 5.9 6.8
280, . ... ... 0.7 09 1.2 19 26 3.1 37 43
500............... 0.4 0.6 09 1.3 1.8 22 2.7 3.1
1,000 ............. 0.2 04 0.6 0.8 1.3 1.5 1.9 2.2
2500 .. ........... 0.07 03 04 0.6 08 10 1.2 14
5000 ............. 0.04 0.2 0.3 0.4 086 0.7 0.8 1.0
10,000 ............ 0.02 0.1 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 009 0.1 0.2 0.3 0.3 04 0.4
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TABLE Xtb. Standard Errors of Estimated Percentages of Housing Units and of Urtian Housing Units Pertaining to New Construction, Lacking Complete
Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and to
Source of Weter-Individual Well, Cooking Fuel, end Mcbile Hames for the Northeast end Narth Centrat Regions: 1978

{68 chances out of 100. For estimated percentages pertaining to source of water-individual well, cooking fuel, and mobile homes for the West Region,
apply a factor of 1.66 to the standard errors. For standard errors of regiona! rural estimates pertaining to new construction, no bedrooms, lacking com-
plete plumbing, source of waterdindividual well, cooking fuel, and mobile homes for the Northeast, North Central, and West Regions, multiply the
standard errors by 0.89, except for estimates for the West Region pertaining to source of water-individual well, cooking fuel, and mobile homes,
multiply the standard errors by 1.48)

Base of percentage

Estimated percentage

(000} Oort00 1o0r99 20r98 5or95 10 or 80 t50r 85 250r175 50

L 343 343 343 343 343 343 343 36.1
10 .. e, 207 20.7 20.7 20.7. 20.7 20.7 221 256
25 ... 9.5 9.5 9.5 95 9.7 115 140 16.2
5 ... L. 5.0 50 5.0 5.0 69 8.2 9.9 11.4
100, .............. 25 25 25 35 4.8 5.8 7.0 8.1
250, ......... . ... 1.0 1.0 1.4 22 3.1 36 4.4 5.1
500. .............. 0.5 0.7 1.0 16 2.2 26 3.1 36
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 22 26
2500 ............. 0.1 0.3 05 0.7 10 1.2 1.4 1.6
5000 ............. 0.05 0.2 0.3 05 0.7 0.8 1.0 1.1
10,000 ............ 003" 0.2 0.2 04 05 0.6 0.7 0.8
25000 ... ... ..., 0.01 0.1 0.1 0.2 03 0.4 0.4

05 .

TABLE Xiec. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing nits Pertaining to Source of Water-Individual Well,

Cooking Fuel, and Mohile Homes for the South Region: 1978

{68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to source of water-individual well, cooking fuel,
and mobile homes for the South Region, multiply the standard errors by 0.89)

Base of percentage

Estimated percentage

{oco) 0 or 100 10r899 20r98 50r95 10 or 90 150r85 250r7% 50
B e e 45.2 45.2 45.2 45,2 45,2 45.2 45.2 454
10......... ... 29.2 29.2 292 29.2 29.2 29.2 29.2 321
25 e 141 141 14.1 141 141 145 176 20.3
50 ... 7.6 7.6 7.6 7.6 8.6 10.2 124 144
100, .............. 40 40 4.0 44 6.1 7.2 8.8 10.1
200, ... ... ... 1.6 1.6 1.8 28 39 4.6 5.6 6.4
BOO............... 0.8 0.9 1.3 20 2.7 3.2 39 4.5
1000 ............. 04 06 09 1.4 19 23 28 3.2
2500 ............. 0.2 04 0.6 09 1.2 14 1.8 2.0
5000 ............. 0.08 0.3 0.4 06 0.9 1.0 1.2 1.4
10000 . ........... 0.04 0.2 03 04 06 0.7 0.9 1.0
26000 ............ 0.02 0.1 0.2 0.3 0.4 0.5 0.6 0.6
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SAMPLE DESIGN

The 1978 estimates are based on data collected in October
1978 through January 1979 for the Annual Housing Survey
{AHS)—national sample, which was conducted by the Bureau
of the Census, acting as collection agent for the Department
of Housing and Urban Development. Under the sponsor-
ship of the Department of Energy {DOE), the 1978 AHS—
national sample questionnaire included a supplementary group
of questions pertaining to energy conservation. The sample
for this survey was spread over 461 sample areas {czlled
primary sampling umts) comprising 923 counties and |ndepend
ent cities with coverage in each of the 50 States and the District
of Columbia.

Approximately 72,000 sample housing units (both occupied
and vacant) were eligible for interview in the 1978 Annual
Housing Survey. Of this number, 4 400 mtennews were classi-
fied as ‘“‘noninterview’’ for various reasons. Occupled housmg
units were classified as ‘‘noninterview” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 72,000 eligible units, there were also 5,900
sample units which were visited but were ineligible for interview
for the AHS in terms of collecting information relevant to the
1978 housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units (PSU’s). These PSU's were then grouped
into 376 strata, 156 of which consisted of only 1 PSU in sample
© with certainty. These 156 strata,'mostly_ the larger SMSA's, were
called self-representing (SR) because the sample from the
sample area represented just that PSU. Each one of the other
220 strata consisted of a group of PSU’s and were referred to as
non-self-representing (NSR), since the sample of housing units
from the sampie PSU in a stratum represented the other PSU's
in the stratum as well.

One PSU was selected from each NSR stratum with
probability proportionate to the 1970 census population of the
PSU. (This resulted in 220 NSR sample PSU’s.} In addition, the
NSR strata were grouped into 110 pairs and 1 stratum was
picked at random from each pair. From this stratum, an
additional PSU was selected independently of the other PSU
selected from this stratum. Since the two PSU’s were independ-
ently selected, it was possible for the same PSU to be selected
twice. This occurred in 25 instances, producing an additional 85
NSR sample PSU's, thus giving a grand total of 461 PSU's.

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 succeeding sections.

1. All sample housing units that were interviewed in the 1977
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement
Program).

2. All sample housing units that were either type A noninter-
views li.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 1977 survey. {For a list of reasons for type A
and type B noninterviews, see the facsimile of the 1978 AHS
questionnaire, page App-20.)

3. All sample housing units that were selected from the |lst of
building permits issued since the 1977 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1977 survey.)

4. Units added as the result of the updated listings in selected
areas which do not issue building permits,

Selection of the 1973 sample housing units—The overalt
sampling rate used to select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sampling rate for the AHS
was determined so that the overall probability_ of selection for
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each sample housing unit was the same (e.g., if the probability
of selecting a NSBR PSU was 1 in 10, then the within-PSU
sampling rate would be 1 in 136.6}.

Within the sample PSU’'s, a sample of the housing units
enumerated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was selected to Egpfesent housing units
constructed since the 1970 census. These samples were selected
at about twice the rate mentioned previously li.e., at 2 in
1,366), thereby producing a sample twice as targe as needed.
This sample was split into two equal-sized samples—one to be
used for the AHS, and one to be held in reserve for possible
future use for the AHS. The procedure used to split this sample
into equal-sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selection
of a sample of census enumeration districts (ED's}, admini-
strative units used in the 1970 census. The probability of
selection for an ED was proportional to the foilowing 1970
census counts of housing units {HU's) and persons in group
quarters, combined in the following formula:

Number of Group Quarters Persons in the ED
3

Number of HU'sin the ED +

4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED's, the selection was accompiished using the list of
addresses for the ED as compiled in the 1970 census. However,
in those ED’s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling methods. These ED’s were 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) and a segment was selected. Those selected segments with
an 'expected' size which was a multiple of four were further
subsampled at the time of enumeration so that an expected four
housing units were chosen for interview.

The sample of new construction units was selected from
building permits issued since January 1970, Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled at
the rate of 2 in 1,366. Housing units constructed since the 1970
census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

Splitting of the sample—The described sample selection proce-
dure produced clusters {or segments) of size-four housing units
for the sample taken from the census address frame, the new
construction frame, and the area sampling frame (mainly rurat
areas). Clusters of this size should result in a minimum loss in
precision for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units. However,
clusters of size-two housing units were considered to be more
optimum within those areas where the housing characteristics of

neighboring units tend to be very similar (i.e,, urban areas and |

new construction units). A splitting operation was then carried
out for clusters selected from the census address and the new
construction frames. This consisted of halving each sample
cluster from these frames. Thus, two housing units from each of
these clusters were included in the survey and two housing units
were held in reserve, No splitting operation was carried out
within the clusters selected from the area sampling frame; every
other area sample cluster of four housing units was used for the
survey and the remaining clusters were assigned to the reserve
sample.

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics, by doubling the
number of sample housing units from rural areas. This was
accomplished by reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new construc-
tion frames, the other half of each rural cluster (an expected
two housing units) was reactivated in 1974. Similarly, for the
area sampling frame, the entire reserve cluster {an expected four
housing units} was reactivated in 1974 if the cluster was rural.’
This supplementation increased the overall probability of
selection for sample housing units in rural areas to about 2 in
1,366; whereas, the overall probability of selection for sample
housing units in urban areas remained at 1 in 1,366,

Selection of sample housing units for the 1976 Coverage
Improvement Program—The 1976 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

1. New construction, from building permits issued prior to
January 1970, for which construction had not been com-
pleted at the time of the 1970 census.

2. Units ‘converted to residential use in structures totally '
nonresidential at the time of the 1970 census.

3. Houses that have been moved onto their present site, since
the 1970 census. :

4. Mobile homes placed in parks either missed in the 1970

census or established since the 1970 census.

Mobile homes placed outside parks since the 1970 census or

vacant at the time of the 1970 census.

o

A sample of new construction units whose permits were
issued before January 1970 was selected in two stages. First,
units whose permits were issued before January 1970, but
which were completed after the census, were identified from the
Survey of Construction {SOC), a survey of building permits
conducted monthly by the Bureau of the Census. In the second
stage, these units were then sampled so that the overall
probability of selection was about 1in 1,320.

A sample of mobile homes, placed in a park missed by the
census or established after the census, was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
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similar to that performed in ED’s where area sampling methods
are used. The second stage consisted of dividing the parks into

clusters of an expected size of four sites. These clusters were-

then sampled so that the overall probability of selection was
about 1 in 1,366.

For the remaining units, [i.e., mobile homes placed outside
parks since the 1970 census, mobile homes vacant at the time of
the 1970 census, units converted from nonresidential to
residential use since the 1970 census, and houses that had been
moved onto their present site since the 1970 census), the
sampling was done in three stages. First, a subsample of the
regular AHS sample units from the census address frame was
selected. Second, succeeding structures, that had been eligible to
be selected from the census address frame, were then listed until
eight structures (exciuding mobile home parks) were found.
Finaly, the intervening structures that had been listed which
did not have a chance of selection in the AHS, were identified
and the units within these structures were interviewed.

1977 SAMPLE REDUCTION

By 1977, the addition to the sample (primarily from new
construction) and the coverage improvements had increased the
total sample size f{interviews plus noninterviews} to about
81,000. The sample was reduced by about 7 percent to
approximately 75,000, However, this reduction did not include
any CEN-SUP' units or units which were selected as part of the
1976 Coverage Improvement Program. Thus, the overall prob-
ability of selection for these latter units remained unchanged,
and for the rest of the units, their probability of selection was
about 1 in 1,472, if they were urban and about 1 in 7386, if they
were rutal.

ESTIMATION

In 1978, the AHS estimates employed a three-stage ratio
estimation procedure, However, prior to implementation of the
procedure, the basic weight (i.e., the inverse of the probability
of selection) was adjusted to account for the type A noninter-
view housing units encountered in the AHS. This noninterview
adjustment was done separately for occupied and vacant units.
The noninterview adjustment was equal to the following ratio:

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed for
sample housing units from non-self-representing {(NSR) PSU’s
only. This procedure was designed to reduce the contribution to
the variance arising from the sampling of PSU‘s. The first-stage
ratio estimation procedure takes into account the differences
that existed at the time of the 1970 census in the distribution
by tenure and residence of the housing population estimated
from the sample NSR P5U's and that of the NSR housing
population in each of the four census regions of the country.

1 CEN-SUP units resuited from a 1970 census evaluation study and
represented units missed in the 1970 census.

[N

The first-stage ratio estimation factor for each specified
category was as follows:’ :

The 1870 census housing population in the residence-tenure category
for all NSR strata in a census region
Estimate of the housing population category using 1970 census housing
counts far sample NSR PSU’s in a census region

The numerators of the ratios were calculated by obtaining the
1970 census housing counts for each of the residence-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region. The denominators
were calculated by obtaining the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, weighting these counts by the inverse of the probability of
selecting that PSU, and summing these weighted counts across
the NSR sample PSU's in each census region. The computed
first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each firststage
ratio estimation category. .

The second-stage ratio estimation proceddre'was designed to
adjust the AHS sample estimate of one category of conventional
new construction units; i.e., one category of sample housing
units built April 1, 1870, or later, to an independently derived
current estimate where a known deficiency in the AHS sample
exists {see the section on nonsampling error} for each of the
four regions. This estimate was considered to be the best
estimate available for the number of conventional new construc-
tion units in this category.

The second-stage ratio estimation factor was as follows:

Current best estimate of new construction in the category
AHS sample estimate of new construction units in the category

The numerators of the ratio were derived from data based on
the Survey of Construction {SOC). The denominators of the
ratio were obtained from the weighted estimates for the AHS
sample units using the existing weight after the first-stage ratio
estimation procedure. The computed second-stage ratio estima-

- tion factor was then applied to the existing weight for each

sample unit in each second-stage ratio estimation category.

The third-stage ratio estimation procedure was employed for
atl AHS sample units. This procedure was designed to adjust the
AHS sample estimates of housing {i.e., the estimates employing
the naoninterview, first-stage, and second-stage adjustments) to
current vacant housing estimates for 4 categories of vacant

. housing units and to independently derived current housing

estimates for 24 categories of occupied housing units. Each of
these 24 categories is a combination of the characteristics of
residence, tenure, race of head, and sex of head.

The third-stage ratio estimation factor for each specified
category was as follows: -

Current independent estimate of housing units in the category
AHS sample estimate of housing units in the category

' [
The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survey
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{CPS), a sample household survey conducted monthly by the
Bureau of the Census, The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey {HVS), a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the second-stage
ratio estimation procedure. The computed third-stage ratio
estimation factor was then applied to the existing weight for
each sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of “‘independent” estimates. The
second-stage was modified so that the estimates for all 18
categories. of new construction would be identical to the
estimates before the third-stage. Hence, the repeated second-
stage had the effect of controlling the AHS sample estimates of
new construction units to the “‘unbiased’” sample estimates for
17 categories of new construction units for each of the 4 regions
{i.e., 11 categories for conventional new construction units and
6 for new construction mobite homes) and, as before, of
adjusting the AHS sample estimate of 1 category of conven-
tional new construction units to an independently derived
current estimate.

The numerators for the repeated second-stage ratio estima-
tion procedure were either the unbiased weighted estimates
for the AHS sample units,"using the existing weight after the
first-stage ratio estimation procedure (i.e., the estimates
employing the noninterview and first-stage adjustments) or the
independent estimate derived from data based on the Survey of
Construction {SOC).

The denominators of the ratios in this iterative process were
obtained from the weighted estimates for the AHS sample units
after the previous stage of ratio estimation. The factors resulting
from this iterative process were then applied to the existing
weight on the appropriate records, and the resulting product
was used as the final weight for tabulation.

The third-stage ratio estimation procedure, as well as the
overall estimation procedure, reduced the sampling error for
most statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the
probability of seiection. The distribution of the housing
population selected for the sampie differed somewhat, by
chance, from that of the Nation as a wholein such basic housing
characteristics as tenure, vacancy status, residence, race of head,
and sex of head. These characteristics are probably closely
correlated with other housing characteristics measured for the
AHS. Therefore, through the use of the three-stage ratio
estimation procedure one can expect the sample estimate to be
improved substantially.

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 estimates.

Sampling errors—The particutar sample used for this survey is
one of a large humber 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 variability between estimates from all
possible samples is defined as the sampling error. One common
measure of .this sampling error is the standard error which
measures the precision with which an estimate from a sample
approximates the average result of all possible samples. In
addition, the standard error, as calculated for these tabulations,
partially reflects the variation in the estimates due to some
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, and biases and some additional
nonsampling errors not measured by the standard error.

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average resuit of all possible samples with a known
probability. For example, if all possible samples were selected,
and each of these samples was surveyed under essentially the
same general conditions and an estimate and its estimated
standard error were calculated for 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; i

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 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 approxi-
mations to the standard errors of various estimates shown in this
report. 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 the
precise standard error for any specific item.

Standard errors of estimates of levels—Tables | and |l present
the standard errors applicable to the estimates in this report.

Standard errors of estimates of percentages—The reliabifity of
an estimated percentage, computed by using sample data for
both numerator and denominator, depends upon both the size
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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 Il and |V present the standard errors for
estimated percentages.

TABLE |. Standard Errors of Estimated Mumbers of National and
Regional Housing Units: 1978 {Excluding Estimates of Housing Units
for the West Region and of Households With Head of Spanish Origin}

{68 chances out of 100)

. Standard error . Standard error
Size of Size of
"‘:]'31(;;9 National {Regional eﬁ]';}'m National | Regional
(000) | (000) b1 oo | (000
0...... 2 2 (1,000 ... 44 43
5...... 3 3 (2,500 ... 59 70
10 ..... 4 4 15000 ... 96 102
25 ... 7 7 110,000. .. 131 151
50 ..... 10 10 |25,000. .. 184 21
100.. ... 14 14 150,000. .. 196 -
250..... 22 22 (75,000. .. 115 -
500..... N 3

'I:ABLE ul. Standard Errors of Estimated Numbers of Housing Units for
the West Region and of Households With Head of Spanish Origin: 1978

(68 chances out of 100}

Size of Standard Size of _| Stendard

estimata error estimate’ "' @rrof

(000) (000) (000} (000)
o.......... 2 |500......... 35
5...... ..., 311000 ....... 50
0......... 52500 ....... 85
2% ......... 8 |5000 ....... 131
50 ......... 11 110,000, ...... 213
100, ........ 15 |25,000....... 446
280......... 24

Included in tables | through IV are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered to be 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.

Standard errors of ratios—For ratios of the form {100) (x/y),
where x is not a subclass of v, tables i)l and 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:

b ox LAY
{100) (—-) —) + (—"-
Y X Y
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

Hilustration of the use of the standard error tables. lllustration
/—Table A-1 of this report shows that there were 8,936,000
renter-occupied, 1-unit structures (including mobile homes and
trailers}, in the United States in 1978. Interpolation in standard
error table | of this appendix shows that the standard error of
an estimate of. this size is approximately 124,000. The following
procedure was used in interpolating:

The information presented in the following table was ex-
tracted from standard error table I, The entry for *"x" is the one

sought.
Size of estimate Standard error
{oo0) : (c00)
BOCO ................. 96
8936 ................. x
10000 ............. e 131

By vertically interpolating between 96 and 131, the entry for
“x" is determined to be 124,

8,936-5,000 = 3,936
10,000-5,000 = 5,000

3,936

96 + 5,000

(131-96) = 124

Conseqilentiy, the 68-percent confidence interval, as shown by
these data, is from 8,812,000 to 9,060,000 housing units.
Therefore, a conclusion that the average estimate of 1978
housing units of this type 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
8,738,000 to 9,134,000 housing units with 90 percent confi-
dence; and that the average estimate lies within the interval
from 8,688,000 to 9,184,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 8,936,000 renter-occupied
housing units in 1-unit structures (including mobile homes and~’
trailers), 2,385,000 or 26.7 percent, have all doors covered by
storm doors. Interpolation in standard error table 1l (ie.,
interpolation on both the base and percent) of this appendix
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shows that the standard error of the above percentage is 0.7
percentage points. The following procedure was used in inter-
polating.

The information presented in the following table was
extracted from table I1l. The entry for *’p" is the one sought.

Base of percentage Estimated percentags
(o000} 2 267 50
5000 ............ 0.9 a 1.0
8936 ............ P
10000 ........... 06 b 0.7

1. By horizontal interpolation between 0.9 and 1.0, the entry
for cell “a" is determined to be 0.9,

26.7-25.0=1.7
50.0-25.0 = 25.0

1.7 _
09+ 250 {1.0—?.9} =09
2. By horizontal interpolation between 0.6 and 0.7, using the
same procedure as step 1, the entry for cell “b' is
determined to be 0.6.

3. By vertical interpolation between (.9 and 0.8, using the same
procedure as step 1, the entry for “p” is determined to be
0.7.

Consequently, the 68-percent confidence interval, as shown by
these data, is from 26.0 to 27.4 percent; the 90-percent
confidence interval is from 25.6 to 27.8 percent; and the
95—geroent confidence interval is from 25.3 to 28.1 percent.

Hiustration 1/—Table E-1 of this report shows that in the West
Region there were 9,091,000 owner-occupied housing units in
1978. Interpolation in standard error table || of this appendix
shows that the standard error of an estimate of this size is
approximately 198,000. Consequently, the 68-percent confi-
dence interval is from 8,893,000 to 9,289,000 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1978 ownear-occupied housing units in
the West Region lies within a range computed in this way and
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 8,774,000
to 9,408,000 housing units with 90 percent confidence; and
that the average estimate lies within the interval from 8,695,000
to 9,487,000 housing units with 95 percent confidence.

Table E-1 also shows that of the 9,091,000 owner-occupied
housing units in the West Region, 2,096,000 or 23.1 percent,
have a central air-conditioning system. Interpolation in standard
error table IV (i.e., interpolation on both the base and the
percent} of this appendix shows that the standard error of the
above percentage is 0.7 percentage points, Consequently, the
68-percent confidence interval, as shown by these data, is from
22.4 to 23.8 percent; the 90-percent confidence interval is from
22.0 to 24.2 percent; and the 95-percent confidence interval is
from 21.7 to 24.5 percent.

TABLE I11. Standard Errors of Estimated Percentages of Housing Units: 1978 (Excluding Estimated Percenteges of Housing Units

far the West Region and of Households With Head of Spanish Origin)

{68 chances out of 100}

Base of Estimated percentage
percentage
(000) 0or100 10r99 2or98 50r9% 100r80 150r85 250r75 50
5, 280 28.0 28.0 280 280 28.0 28.0 31.2
10 ............. 16.3 16.3 16.3 16.3 16.3 16.3 19.1 22.1
25 ... 7.2 7.2 7.2 7.2 8.4 10.0 12.1 1490
80 .. ... ..., 3.8 38 38 43 59 7.0 8.6 9.9
100, ............ 19 1.9 20 30 4.2 5.0 6.0 7.0
250, .. ..., 0.8 0.9 1.2 19 286 3.2 38 4.4
B0O. ............ 04 0.6 09 14 19 2.2 2.7 3.1
1,000 ........... 0.2 04 0.6 1.0 1.3 1.6 1.9 2.2
2500 ........... 0.08 03 04 0.6 0.8 1.0 1.2 1.4
5000 ........... 0.04 0.2 0.3 04 0.6 0.7 0.9 1.0
10,000 .......... 0.02 0.1 0.2 03" 0.4 0.5 0.6 0.7
25000 ......... . 0.01 0.09 0.1 0.2 0.3 0.3 0.4 04
50000 .......... - 0.06 0.09 0.1 0.2 0.2 03 03
75000 .......... - 0.05 0.07 0.1 0.2 0.2 0.2 03
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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 errors of each estimate considered separately. This
formula is quite accurate for the difference between estimates

of the same characteristics in two different areas or the

difference between separate and uncorrelated characteristics in
the same area. If, however, there is a high positive correlation
between the two characteristics, the formula will overestimate
the true error, However, if there is a high negative correlation
between the two characteristics, the formula will underestimate
the true standard error. .

Hllustration of the computation of the standard error of a
difference—Table A-1 shows there were 5,150,000 renter-
- occupied, 1-unitstructures (including mobile homes and trailers),
with no doors covered by storm doors in the United States in
1978. Thus, the apparent difference between the number of
1978 renter-occupied 1-unit structures (including mobile homes
and trailers) with no doors covered and those with all doors
covered is 2,765,000. Interpolation in standard error table | of
this appendix shows that the standard error of 2,385,000 is
approximately 67,000 and that the standard error on an
estimate of 5,150,000 is approximately 97,000, Therefore, the
standard error of the estimated difference of 2,765,000 is
about:

118,000 =\/167,000)? + (97,000)?

Consequently, the 68-percent confidence interval for the
2,765,000 difference is from 2,647,000 to 2,883,000 housing
units. Therefore, a conclusion that the average estimate of this
difference, derived from all possible samples, lies within a range

combuted in this way and would be correct for roughly 68 per-
cent of all possible samples. Similarly, the 80-percent confidence
interval is from 2,576,000 to 2,954,000 housing units, and the
95.percent confidence interval is from 2,529,000 to 3,001,000.
Thus, we can conclude with 95 percent confidence that the
number of 1978 renter-occupied, 1-unit structures (including
mobhile homes and trailers}, with no doors covered is greater than
the number with all doors covered.

Medians—For the 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 determine 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
procedure may be used to estimate confidence limits of a
median based on sample data:

1. From the appropriate standard error 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; and ’

3. Using the distribution of the characteristic, 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
possibte samples would lie between these two values.

TABLE IVv. Standard Errors of Estimated Porcentages of Housing Units for the West Region end of Households With Head of Spanish Origin: 1978

{68 chances out of 100}

Base of Estimated percentage
percentage
(000} 0or 100 1o0r89 20r98 Sor95 10 or 90 160r85 | 250r75 50
- 3.7 31.7 31.7 3.7 31.7 31.7 3.7 340 -
10............. 18.8 18.8 18.8 18.8 18.8 18.8 20.8 241
25 . ... 8.6 85 85 8.6 9.1 109 13.2 15.2
50 ...... ... ... 44 4.4 44 4.7 6.5 1.7 9.3 10.8
100, ............ _ 2.3 23 2.3 3.3 4.6 5.4 6.6 76
250, . ....... ..., 09 1.0 1.3 2.1 29 3.4 4.2 4.8
500. . ........... 0.5 0.7 1.0 1.5 2.0 24 29 34
100 ........... - 0.2 05 0.7 1.0 1.4 1.7 2.1 24
2500 ........... 0.09 0.3 0.4 0.7 0.9 1.1 1.3 15
5000 ........... 0.05 0.2 0.3 0.5 0.6 08 ) Q.Q 11
10000 .......... 0.02 0.2 0.2 0.3 0.5 0.5 f0.7” 0.8
25000 .......... 0.01 0.10 0.1 0.2 0.3 0.3 0.4 05
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llustration of the computation of the 95percent confidence
interval for a median—Table A-2 of this report shows the
median income of families and primary individuals in specified
owner-occupied housing units was $18,000 in 1978. The base of
the distribution, from which this median was determined, is
40,054,000 housing units,

1. From standard error table |ll, the standard error of a
" B0-percent characteristic on the base of 40,054,000 is 0.3
percentage points.

2, To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields
percentage limits of 49.4 and 50.6.

3. From table A-2, it can be seen by cumulating the frequencies
for the first 4 categories that 16,216,000 specified owner-
occupied housing units, or 40.5 percent, had an income of less
than $15,000 and that an additional 6,273,000 specified
owner-occupied housing units, or 16.7 percent, had an income
from $15,000 to less than $20,000. By linear interpolation,
the lower limit of the 95-percent confidence interval is found
to be about:

$15,000 + ($20,000—$15,000) (i%l‘;ﬁ)= $17,800

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

$15,000 +{$20,000—-3$1 5-000’(50'?;;0‘5

)= $18,200
Thus, the 95-percent confidence interval ranges from $17,800
to $18,200.

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,
responsé, processing, coverage, and estimation for missing data.
Nonsampling errors are not unique to sampie 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. No attempt
was made to measure the nonsampling errors associated with the
estimates for the 1978 Energy Conservation Supplement,
However, this was done for the 1977 Energy Conservation
Supplement.

Reinterview Program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the
components of the nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households. These households were revisited
and answers to some:of the nonattitudinal and attitudinal
guestions on the AHS questionnaire were obtained again.

As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control. This check
was made at each of these households to determine if the
following was done during the original interview.

1. The correct unit was visited. ‘

2. The correct number of housing units were interviewed at
that address.

3. The correct information on *Year Buiit” was obtained.

4, The correct information on ‘“Tenure’’ was obtained,

5. The correct information on *‘Household Composition” was .
obtained. .

6. The correct information on “Type of Housing Unit” was
obtained.

. 7. The correctinformation on “Occupancy Status” was obtained.,

The results of the 1978 reinterview study were not available
at the time of publication; however, it is expected that they witl
be similar to the results of the 1977 reinterview study which are
presented in the Census Bureau memorandum, “Reinterview
Results for the Annuai Housing Survey—National Sample
1977

The results of the 1977 reinterview study seem to indicate
that there are some very slight improvements in the consistency
of response from 1976 to 1977, Unlike the years prior to 1976,
the respondent’s answers in the reinterview were not reconciled
to the original answers given in the AHS interview; i.e., after the

- question was answered in the reinterview, the interviewer did

not present the responses and then ask the respondent to decide
upon the best answer, Comparing the reinterview results of
1976 with the years prior to 1976, we found that the estimates
of inconsistency of all items (nonattitudinal and attitudinal)
increased substantially in the 1976 results. In other words,
providing the reinterviewer with the original response had the
effect of reducing the levels of inconsistency.

To summarize the results of the 1977 reinterview program;
43 percent of nonattitudinal items showed low levels of
inconsistency, 36 percent showed moderate levels of inconsis-
tency, which indicated that there were some problems with
inconsistent reporting, and 21 percent showed high levels of
inconsistency, which indicated that improvements were needed
in the data collection methods or that the category concepts
themselves were ambiguous. .

The 1870 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS, For example, median value of homes was
consistently underestimated by about 5 percent, and the average
monthly costs of electricity and utility gas were consistently
overestimated although the net effect on average gross rent was
fairly small.

A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that the
respondents may lack precise or complete information, Also,
because the results of the reinterview studies are derived from
sample surveys, there is sampling error associated with these
estimates of nonsampling error. Therefore, the possibility of
such errors should be taken into account when considering the
results of this study. :
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Coverage errors—Deficiencies in the representation of conven-
tional new construction for the AHS new construction sample
{mentioned ‘previously in the section on estimation) is an
example of coverage errors. During the sampling of building
permits, only those issued more than 5 months before the
survey began were eligible to be selected to represent conven-
tional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than 5
months in advance of the survey,

It is estimated that the 1978 AHS sample missed about 3.3
percent (i.e., about 376,000 units) of conventional housing
units built after April 1970, because the permits for these units,
which were built before October 1978, were issued less than 5
months in advance of the survey. The second stage of ratio
estimation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of
conventional new construction probably still exists.

In addition, the 1976 Coverage Improvement Program also
had certain deficiencies. First, when the canvassing was done to
identify mobile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census

- address frame ED’s were represented, Second, it appears that

the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential to residential, and
houses that had been moved onto their present site) was not
very efficient for finding nonresidential conversions {which
might be primarily in business districts), since the listing
procedure started from a residential unit. (The sample estimate

of this component was approximately 16,000 housing units
with a standard error of 12,000.) _

Finally, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, 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 1978 AHS
sample missed as much as 2 percent {i.e., as much as 400,000
units) of all housing units in ED’s where area sampling methods
are used because these units were not listed during the canvassing.

The third stage of ratio estimation corrects for these
deficiencies as far as the count of total housing is.concerned,
i.e., it adjusts the estimate of the total housing inventory to the
best available estimate., However, biases of subtotals would still
remain.

Rounding errors—In errors associated with processing, the
rounding of estimates ‘introduces another source of error in the
data, the severity of which depends on the statistic being
measured. The effect of rounding is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be
distorted, and this should be taken into account when consider-
ing the results of this survey. Also, since medians in these
tabulations were computed using unrounded data, instead of the
published rounded data, they can differ from medians cal-
culated directly from the published data.
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