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SAMPLE DESIGN

The 1981 estimates are based on data coltected from Septem-
ber 1981 through December 1981 for the Annual Housing
Survey {AHS), which was conducted by the Bureau of the
Census, acting as collection agent for the Department of Hous-
ing and Urban Development. The sample for this survey was
spread over 461 sample areas {called primary sampling units),
comprising 923 counties and independe\nt cities with coverage
in each of the 50 States and the District of Columbia.

Approximately 56,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information relevant
to the 1981 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 which
was 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 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 additon, 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 g'wing‘a grand total of 461 PSU's.
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Designation of sample housing units for the 1981 survey—The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections. '

1. All sample housing units that were interviewed in the 1980
survey {(which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program)
and were not part of the 1981 sample reduction, ’

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
survey but which could become eligible in the future) in the
1980 survey. {(For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1981 AHS question-
naire, page App-16).

3. ‘All sample housing units that were selected from the list
of building permits issued since the 1980 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1980 survey.)

4. Housing 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.g., if the probability of
selecting a NSR PSU was 1in 10, then the within-PSU sampling
rate would be 1in 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 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 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 group quarters persons in the ED
3

Number of HU's in the ED +

3

The next step was to select an expected ctuster 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 {these

ED’s are referred to as address ED’s). However, in those ED's
where addresses were incomplete or inadequate (mostly rura!
areas), the selection process was accomplished using area sam-
pling methods. These ED’s were divided into segments (i.e.,
small land areas with well-defined boundaries having an ex-
pected size of four, or a multiple of four, housing units} and
a segment was selected. Those selected segments with an ex-
pected size which was a multiple of four were further sub-
sampled at the time of interview so that an expected four
housing units were chosen for interview.

The sample of new construction housing units was selected
from building permits issued since January 1870. 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

above.

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 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.

CEN-SUP sample— Housing units at addresses missed in the census
or inadequatety described in the 1970 census address register
did not have a chance of being selected for the AHS sample in
address ED’s. Consequently, a special operation was undertaken
to develop a separate sample called:the census supplemental
{CEN-SUP} sample to represent these units. Due to time con-
straints on this operation, only about 40 percent of the CEN-SUP
units were ready to be interviewed in 1973. The rest were inter-
viewed for the first time in the 1974 AHS.

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
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mobile home parks) were found. Finally, the intervening struc-
tures that had been listed which did not have a chance of
selection in the AHS were identified and the units within these

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 .
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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.

Setection of sample housing units for the 1978 Coverage
improvement Program—The 1976 Coverage Improvement
Program was undertaken to correct certain deficiencies in the
AHS national sampie from the census address and new construc-
tion frames. The coverage deficiencies included the following
types of housing units:

1. New construction housing units from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

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

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

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

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

A sample of new construction housing units whose permits
were issued before January 1970 was selected in two stages.
In the first stage, the 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 sefection was about
1in 1,320,

A sample of mobile homes and trailers placed in a park that
was 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 supplemented -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 sampted so that the overall probability
of selection was about 1 in 1,366.

For the remaining housing units {i.e,, mobile homes and
traiters placed outside parks since the 1970 census, mobile
homes and trailers 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 housing units from
the census address frame was selected. Second, succeeding
structures that had been eligible to be sefected from the census
address frame were then listed until eight structures {excluding

structures were interviewed.

1977 and 1981 sample reductions—By 1977, the addition to the
sample, ' primarily from new construction and the coverage
improvements, had increased the total sample size (interviews
plus noninterviews) to about 81,000 housing units, The sample
was reduced by about 7 percent to approximately 75,000 in
1977. This reduction did not include any CEN-SUP units or
units which were selected as part of the 1976 Coverage Improve-
ment Program. tnitially, the overall sample was further reduced in
1981 by about 5 percent. Subsequently, the rural sample was
reduced by about 25 percent in 125 large SMSA's' and by
about 50 percent in small SMSA’s' and outside of SMSA’s,
These reductions brought the sample size down to approxi-
mately 60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The
purpose of this sample was to improve the coverage in address
ED’s {i.e., ED's in which 1970 census address listings were used
for selecting the AHS sample) of housing units created in struc-
tures that were completely nonresidential at the time of the
1970 census. This sample was derived from listings created for
the Commercial Victimization Survey (CVS), a nationally
representative area sample survey conducted by the Census
Bureau for the Department of Justice. Each of the CVS area
segments was initially canvassed either in 1972 or 1975 and
eligible business establishments were listed, These listings were
updated every 6 months with the last updating in the last half
of 1977, Each basic address containing a business establishment
listed for CVS was visited for the 1980 Components of Inventory
Change Survey {CINCH)}, which was conducted in conjunction
with the 1980 AHS, to identify HU's in structures which were
completely nonresidential at the time of the 1970 census. These
cases were |ater matched to the 1970 census address listings
to identify those cases in address ED's and as an additional
check to see if housing units existed in these structures at
the time of the 1970 census. Due to the timing restraints
associated with these operations, these cases were not included
for the 1980 AHS bﬁt were included for the 1981 survey.

1981 télephone interviewing experiment—A large scale tele-
phone intervieiming experiment was conducted in conjunction
with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data and cost. A random sample of about 12,500
AHS national sample units was selected for the experiment.
Amaong the cases assigned for telephone interviewing, only those
sample housing units that had been interviewed in 1980 and had
a telephone number available were eligible to be interviewed by
telephone. Since a large portion of the total AHS national
sample was assigned for telephone interviewing, its possible

YA large SMSA is one with a 1970 population of 260,000 persons
or more and a small SMSA is one with a 1970 population of less than
250,000 persons, .
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effect on the data is mentioned in the section on “Reliability
of the Estimates’” of this appendix.

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 detaited
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 sampte—The AHS national sample produced esti-
mates of two types: Estimates of the 1981 housing inventory
and estimates of units removed from the housing inventory
between 1973 and 1981 {i.e., 1973-1981 lost units). Each type
of estimate employed a separate, .though similar, estimation
procedure as described below. '

1981 housing inventory—In 1981, 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 hgusing 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 dif-
ferences 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 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 a census region
Estumates 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 sampie 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 conventional new construc-
tion housing units, i.e., sample units built April 1, 1970 or later,
to independently derived current estimates where a known
deficiency in the AHS sample exists (see the section on non-
sampling error} for each of the four regions, These estimates
were considered to be the best estimates available for the num-
ber of conventional new construction units in these categories.

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 categoty

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
empioying the noninterview, first-stage, and second-stage
adjustments) to current vacant housing estimates for four
categories of vacant housing units and to independently derived
current housing estimates for 24 categories of occupied housing
units. Each of these categories is a combination of the charac-
teristics of residence, tenure, race of householder, and sex of
householder. ;

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

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

4

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. This is the first time that CPS household estimates
based on the 1980 census were used as the independent controls
in this adjustment rather than the 1970 census-based controls,
The 1970-based estimates were about 2 percent smaller than
the 1980-based estimates. This difference should be taken into
cansideration when comparing the 1981 AHS estimates to the
AHS estimates for 1980 or earlier years, 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 conducted 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-
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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 27 cate-
gories 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 construc-
tion unfts to the unbiased sample estimates for nine categories of
new construction mobile homes and trailers for each of the
four regions, and of adjusting the AHS sample estimate of 18
categories of conventional new construction units to the inde-
pendently derived current estimates.

The numerators were either the unbiased weighted estimates
for the AHS sample housing 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 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 charac-
teristics as tenure, vacancy status, residence, race of householder,
and sex of householder. 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.

1973-1981 lost units—The 1973-1981 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS national estimates of the 1973 housing inven-
tory, as was described in the 1973 Current Housing Report,
Series H-150-73A, General Housing Characteristics for the
United States and Regions. These 1973-1981 lost units do not
include the HU's from the 1976 Coverage Improvement Pro-
gram. Since the 1973-1981 lost units existed, by definition, in
the 1973 housing inventory, there was a 1973 housing inventory
weight associated with each 1973-1981 lost unit. This weight,
adjusted for the 1977 and 1981 sample reductions, was used to
tabulate the estimates of the characteristics of the 1973-1981
and the.1980 census-based controls 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 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, Deta:led Housing
Characteristics, United States Summary.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with esti-
mates 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 sampie estimates from the 1970 census appears in the 1970
census report, HC(1)-B1, Detailed Housing Charactenstrcs
United States Summary. The samplingerrors for 1970 census data
are much smaller than for the 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
if the safne questionnaires, instructions, and interviewers were
used, estimates from each of the different samples would differ
from eaqh 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, also 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 prob-
ability, 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;
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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 con-
structed interval, :

The figures presented in the tables (pages App-49 to App-55)
are approximations 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 1] present
the standard errors applicable to the 1981 national housing
inventory estimates in this report. Tables |11 and IV present the
standard errors applicable to 1973-1981 lost housing unit esti-
mates in this report. Table V presents the standard errors
applicable to estimates for the Ndrtheast, North Central, South,
and West Regions. Linear interpolation should be used to deter-
mine standard errors for levels of estimates not specifically
shown in tables | through V.

Tables VI through X present the standard errors of estimated
percentages, Table V1 shows the approximate standard errors of
all national estimated percentages of housing units except those
pertaining to the specified items in table 11, The standard errors
shown in table VII should be used for those specified items,
Tables VI and | X show the approximate standard errors of the
estimated percentages of 1973-1981 lost housing units. Table X
shows the approximate standard error of ail regional estimated
percentages of housing units and 1973-1981 lost housing units.
Twoway 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. Thase 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 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 b0 percent or
more.

Standard errors of ratios—For ratios of the form (100} (x/y),
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 ratic, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

x = the nimerator of the ratio

y = the denominator of the ratio

0, = the standard error of the numerator
av = the standard error of the denominator

where:

Hiustration of the use of the standard error tables. llustration
/-Table A-1 of this report shows that inside SMSA's in the
United States there were 11,211,000 owner-occupied housing
units with two persons in 1981. Interpolation in standard error
table 1 {page App-49)} shows that the standard error of an esti-
mate of this size is approximately 140,000. The following proce-
dure was used in interpolating.

The information presgnted in the following table was ex-
tracted from standard error table |. The entry for “x" is the
one sought,

Size of estimate Standard error
(000) {000}
10000 ....... ........ 135
1,211 .. e e ‘ X
26,000 . ............... 193

By vertically interpolating betweeh 136 and 193, the entry for
“*x"* is determined to be 140.

11,211-10,000 = 1,211
25,000—10,000 = 15,000
136+ 1211 393-135) = 140

15,000

Consequently, the 688-percent confidence interval, as shown by
these data, is from 11,071,000 to 11,351,000 housing units.
Therefore, a conclusion that the average estimate of 1981
housing units of this type lies within a range computed in this
way would be correct for roughly 88 percent of all possible
samples. Similarly, we could conclude that the average estimate,
derived from all possible samples, lies within the interval from
10,987,000 to 11,435,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 10,931,000 to 11,491,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 11,211,000 owner-occupied
housing units with two persons inside SMSA's, 4,103,000, or 36.6
percent, were in central cities. Interpolation in standard error

see - x
.
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table V1 (i.e., interpolation on both the base and percent)
{page App-51) shows that the standard error of the above per-
centage is 0.6 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 t
Base of percentage sumated perceniage
a00) 25 366 50
10,000 .......... 0.6 a 0.7
11,211 . ... .. ... P
26,000 .......... 04 b 0.5

1. By horizontal interpolation between 0.6 and 0.7, the entry
for cell 3" is determined to be 0.6.

36.6--25.0=11.6
50.0-25.0=25.0

11.6
0.6 +—— (0.7-0.6} = 0.6
250 ( )

2. By horizonta! interpolation between 0.4 and 0.5, the entry
for cell ”b” is determined to be 0.4,

36.6—-25.0=11.6
50.0-25.0= 25.0
11.6

0.4 +?§T(-) (0.5-04) =04

3. By vertical interpolation between 0.6 and 0.4, the entry
for “p’’ is determined to be 0.6,

11,211-10,000 = 1,211
25,000—10,000 = 15,000

1,211
15,000

¢

0.6+ {0.4-0.6)= 0.6

Consequently, the 68-percent confidence interval, as shown by
these data, is from 36.0 to 37.2 percent; the 90-percent confi-
dence interval is from 35.6 to 37.6 percent; and the 95-percent
confidence interval is from 35.4 to 37.8 percent.

HHlustration [1=Table A-1 of this report shows that in the United
States in 1981 there were 152,000 housing units in structures
with four floors or more (see “'Elevator in Structure’ item) that
were outside of SMSA's. Interpolation in standard error tabie |
{page App-49} shows that the standard error of an estimate of
this size is approximately 17,000. Consequently, the 68-percent
confidence interval is from 135,000 to 169,000 housing units.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1981 housing units in structures with
four floors or mare that were outside of SMSA’s lies within a
range computed in this way would be correct for roughly 68 per-

cent of all possible samples. Similarly, we could conclude that
the average estimate, derived from all possible samples, lies with-
in the interval from 125,000 to 179,000 housing units with 90
percent confidence; and that the average estimate lies within the
interval from 118,000 to 186,000 housing units with 95 percent
confidence. ‘

In 1981, table A-1 also shows that of the 152,000 housing
units in structures with four floors or more that were outside
SMSA’s, 115,000, or 75.7 percent, were in structures that
contained elevators. Interpolation in table VI {i.e., interpolation
on both the base and percent; page App-51) shows that the
standard error of the above percentage is 5.3 percentage points.
Consequently, the 68-percent confidence interval is from 70.4
to 81.0 percent; and the 90-percent confidence interval is from
67.2 to 84.2 percent; and the 95-percent confidence interval is
from 65.1 to 86.3 percent.

!

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the stand-
ard 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 there is a high positive correlation between the two
characteristics, the formula wifl overestimate the true error,
If there is a high negative correlation between the two char-
acteristics, the formula will underestimate the trug standard
error.

Hustration of the computation of the standard error of a
difference—Table A-1 shows that inside SMSA’s in the United
States there were 6,377,000 owner-occupied housing units
with three persons in 1981. Thus, the apparent difference
between the number of 1981 owner-occupied housing units
with two persons and those with three persons is 4,834,000. The
standard error of 11,211,000 is approximately 140,000 as shown
above. Interpolation in standard error table | {page App-49)
shows that the standard error on an estimate of 6,377,000 to be
approximately 110000. Therefore, the standard error of the
estimated difference of 4,834,000 is about 178,000.

178,000 = +/ (140,000)? + (110,000)?

Consequently, the 68-percent confidence interval for the
4,834,000 difference is from 4,656,000 to 5,012,000 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
percent of all possible samples. Similarily, the 90-percent
confidence interval is from 4,549,000 to 5,119,000 housing

. units, and the 95-percent confidence interval is from 4,478,000

to 5,190,000, Thus, we can conclude with 95 percent confi-
dence that the number of 1981 owner-occupied housing units
inside SMSA’s with two persons is greater than the number
with three persons.
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Medians—For the medians presented in certain tables, the sam-
pling error depends on the size of the base and on the distri-
bution upon which the median is based. An approximate
method for measuring the reliability of the estimated median
is to determine an interval aboup 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 bO-percent characteristic on the base of
the median.

2. Add to and subtract from 50 percent the standard error
determined in step 1.

3. Using the distribution of the 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,

HHlustration 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
inside SMSA’s was 2.6 in 1981. The base of the distribution,
from which this median was determined, is 34,788,000 housing
units.

1. From table VI, the standard error of a 50-percent character-
istic on the base of 34,788,000 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 percent-
age 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 16,569,000 owner-occupied
housing units inside SMSA's, or 47.6 percent, had one and
two persons {actually, for purposes of calculating the median,
the cateqory of two persons is considered to be from 1.5 to
2.5 persons} and thatan additional 6,377,000 owner-occupied
housing units, or 18.3 percent, had three persons (i.e,, 2.5
to 3.5 persons). By linear interpolation, the lower limit of
the 95-percent confidence interval is found to be about 2.6,

(49.2-47.6) _

18.3 26

2.5+ (3.5-2.5)

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

(50.8-47.6) _, -

25+ (3.56—2.5)
18.3

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 lower limit, it actually is a
reflection of the rounding error associated with the median
(see paragraph on rounding error in the nonsampling error
section of this appendix}.

Nonsampling 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.
As can be seen from the list, nonsampling errors are not unigue
to sample surveys since they can, and do, occur in complete
censuses as well,

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficuit,
considering the number of possible sources of error. However,
an attempt was made to measure some of the nonsampling
errors associated with the estimates for the 1970 Census of
Poputation and Housing and the 1981 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.

Reinterview program-—-For the AHS national sample, a study
was conducted to 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 housing unit was visited, _
2. The correct number of housing units were interviewed at
that address.
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3. The correct information on “*Year Built” was obtained.

4, The correct information on *“Fenure’’ was obtained.

B. The correct information on "Household CornpOsmon 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 1981 and 1980 reinterview studies were
not available at the time of publication. In addition, the 1979
reinterview was carried out as an interviewer guality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda, *Rein-
terview Results for the Annual Housing Survey—National
Sample 1977" and ‘‘Reinterview Results for the Annual Hous-
ing Survey —National Sample 1978" are presented here.

In 1978, a substantial portion of the reinterview questionnaire
was devoted to testing the new questions 1 through 7 {parts a
and b). The questions {part a), which were asked only at
housing units interviewed in the previous year, determined
whether there had been a change since last year in selected
nonattitudinal items, If a change had been recorded or the
respondent did not know if a change had occurred, part b of
the question, which collects the value of the item, was asked.
The reinterviewers asked these items using the questions as
formatted in 1977, Comparing the responses from the dif-
ferently formatted questions, the 1978 reinterview found that
80 percent of the questions showed low levels of inconsistency
with the remainder showing moderate levels.

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. But a large proportion (43 percent) of
the nonadditudinal 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 coliection 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 ajso
appear in the AHS. For example, median value of homes was
consistently underestimated by about 6§ percent, and the average
monthly cost 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 resuits
of the remtervaew studles are derived from sample surveys,
there is sampling error associated with these estimates of
nonsampling error. Therefore, the possibility of' such errors
should bé taken into account when considering the results of
these stud|es

: i
Coverage errors—A deficiency in the représentatio_n of conven-
tional new construction (non-mobile home or trailer) 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
4 months before the survey began were eligible to be selected
to represent conventional new construction. Due to time con-
straint, it|is not possible to sample units whose permits are issued
less than 4 months in advance of the survey. :

It is estimated that the 1981 AHS sample missed about 0.8
percent (i.e., about 157,000 units) of conventional housing
units built after April 1970 because the permits for these units,
which were built before October 1981, were issued less than 4
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 conven-
tional new construction probably still exists, Review of the
second-stage ratio estimation procedures indicates that we have
consistently overcompensated for this deficiency every year
since 1975 by ratio adjusting the new construction to counts of
new construction for the end of the interview period, which has
been December or January, instead of October. This overcom-
pensation may inflate the new construction counts by 100,000
to 300,000 units. Changing this procedure to correct for this
overcompensation would reduce the estimate of housing units
built since the last survey since it would be based on a 10-month
time period rather than 12 months. Thus, it was decided not to
change thls procedure so that the estimate of housing units
built since the last survey would be consistent W|th previous
years’ estimates, which are generally based on 'a 12-month
time peridd.

In addition, the 1976 Coverage Improvement Program also
had certiin deficiencies. First, when the canvassing was done to
identify mobile homes and traiter parks that were not in the
same 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 and trailers 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 tisting procedure started from a residential
unit. {The sample estimate of this component was approxi-
mately 16,000 housing units with a standard error of 12,000.)

Finalle, it is felt that deficiencies also exist in ED’s where
area sampling methods are used. As before, it had been assumed
that all housing units located inside these ED’s would be repre-
sented in: the sample. However, it has been estimated that the
1981 AHS sample missed as much as 2 percent (i.e:, as much as
400,000 L:lnits) of all housing units in ED’s where area sampling
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methods are used because these units are not listed during the
canvassing. :

The third stage of ratio estimation corrects for these deficien-
cies as far as the total count of 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,

Effects of ratio estimation on estimates of change—As stated
previously, 1981 was the first AHS for which 1980 census-
based estimates, rather than 1970 census-based estimates,
were used in the third-stage ratio estimation procedure. Since
the 1980-based estimates are about 2 percent higher than the
corresponding 1970-based estimates, this will cause estimates of
change between the 1981 AHS data and data for 1980 or earlier
years to be overstated. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possible effects of telephone interviewing on the data—A
preliminary analysis of the 1981 telephone interviewing experi-
ment has been completed. It has been concluded that data col-
lected, using the telephone interviewing procedures, were not

TABLE i. Standard Ezrors of Estimated Numbers of Housing Units: 1981
{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 Housing Units With Householder of Spanish Origin)

{68 chances out of 100)

Standard error Standard error
Size of Size of _
estimate | Total or estimate Total or
000) | white | 2% (oop) White | Dlck
{000) {000) (000) (000}
0...... 2 212500.... 71 61
5...... 3 315000.... 938 68
10 ...... 5 517500.... 119 51
25 ..., 7 7 110,000 ... 135 -
50 ..... 10 10 | 25,000 . .. 193 -
100. .. .. 14 14 | 50,000 . .. 218 -
250..... 23 22 | 75,000 . .. 167 -
500. . ... 32 31 {85,000 ... 112 -
1,000 45 43

sufficiently different from data collected by regular personal
interviews to preclude basing the 1981 AHS national sample
published data. However, since the percentage of the com-
parison tests that were significant was slightly above what
would be expected, there was some evidence that telephone
interviewing may have had an effect on the data. Thus, some
caution should be exercised in making comparisons between
1981 AHS data and data from preceding years.

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 meas-
ured. 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 pubtished rounded data,
they can differ from medians calculated directly from the
published data.

TABLE 4. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing, Mobile Homes, and Housing Units With House-
tolder of Spanish Origin: 1981

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
000) | white | 2| oo | whie | B
(000} (000) (000 (000}
0...... 3 3 |1,000.... 53 50
5...... q 4 12500 . ... 83 71
10..... 5 5 |5000.... 116 79
25 ..... 8 8 7,500.... 139 60
50 ..... 12 12 110,000 ... 159 —
100. . ... 17 17 125,000 ... 227 —
250. . ... 27 26 |50,000. ... 253 —
6500..... 37 37

IR
. .

P NI I BRI
s .

+ -



App-50

APPENDIX B-—-Continued

TABLE 111, Stendard Errors of Estimated Numbers of Lost Housing
Units: 1973-198% (Excluding Estimates of Lost Housing Units Per-
taining to New Construction, Lacking Complete Kitchen Facilities, No
Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile
Homes, and Other Vacants) '

{68 chances out of 100)

TABLE Va. Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regiens:
1981 (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 Standard Size of Standard

estimate error estimate error

(000) {00D) {000) {000)
o.......... 2(250.......... 21
5.... ..., 3(500.......... 3
0 ..., 411000........ 47
25 ... ... 712500 ........ a3
80 ......... 106§{5000........ ’ 150
100, ........ 14

TABLE IV. 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 Plumb-
ing, Mobile Homes, and Other Vacants: 1973-1981

Size of Standard Size of Standard

estimate error estimate error

(000) {000} (000) {000)
O.......... 21500, ......... 33
b 311000........ 47
10.. ...... 512500........ 74
25 ..., 7]5000........ 105
BO ......... 1017500 ........ 129
100......... 15 (10,000 ....... 148
250......... 23125000 ....... 235

TABLE Vb. Standard Errors of Estimated Numbers 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 to Source of Water-
Individual Well, and Mobile Homes for the Northeast and North Central
Regions: 1981

(68 chances out of 100. For estimates pertaining to source of water-
individual well and mobile homes for the West Region, epply a factor
of 1.66 to the standard errors)

{68 chances out of 100)

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

0.......... 3|1100.......... 18
5 ... ... 41250.......... 29
10 ......... 6500 ......... a1
25 ..., g911000........ 60
BO ......... 13

Size of Standard Size of Standard

estimate " error estimate error

(000) {000) {000) (c00)
0..... A 31500 ......... 39
5.......... -411000........ 56
10,......... 6]12500........ 87
2.0 915000........ 122
50 . ..:..... 13[75600........ 148
100. ........ 1B 10000 ....... 168
250, ........ 28| 25000 ....... 243
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TABLE vc. Standard Errors of Estimated Numbers of Housing Units TABLE vd. Standard Errors of Estimated Numbers of Lost Housing
Pertaining to Source of Water-Individual Well, and Mobile Homes for Units Pertaining to the Northeast, North Central, South, and West
the South Region: 1981 Regions: 1973-1981 (Excluding Estimates of Lost Housing Units
! Pertaining to New Canstruction, Lacking Complete Kitchen Facilities,

- " (68 chances out of 100} No Bedrooms, No Bathrooms, Lacking Some or Al Plumbing, Mabile -
Size of Standard Size of Standard Homes, and Other Vacants)
estimate error estimate error
(000) (000) 000) (000) (68 chances out of 100)
Size of Standard error
g .......... g 5[:)000 e Sg estimate -
.......... 1, 7 ortheast or

0......... 7| 2500........ 100 (000} North Central South or West

25 ... ..., 1115000 ........ 150

50 ......... 1617500 ........ 179 0.... ... . .. 2 2

100......... 221 10,000 ....... 201 = 2 3 3

250......... 35125000 ....... 259 10 ... oo -4 5

25 ... e 7 8
80 . ... 10 11
100, . .......... 14 15
250, ........... 24 _ 25
800, ........... 38 36
1,000 .......... 62 54
2600 .......... 130 o8

Note: For standard errors of regional estimates of lost housing units
{1973-1981) pertaining to new construction, lacking complete kitchen
facilities, no bedrooms, no bathrooms, lacking some or ail plumbing,
mobile homes, and other vacants for the Northeast, North Central,
South, and West Regions, use the national standard errors presented
in table 1V.

TABLE Vi. Standard Errors of Estimated Percentages of Housing Units: 1981 (Exctuding Estimated Percentages of Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrocms, Source of Water-Individual Well, Lacking Complete Plumbing, Mobile
Homes, and Housing Units With Hooseholder of Spanish Origin)

{68 chances out of 100} .

Base of percentage Estimated percentage
(000 Oor 100 10r99 20r98 5or 95 10 0r 30 15 0r 85 250r75 50
= T 291 291 291 29.1 29.1 29.1 29.1 32.0
10 ... . . 17.0 17.0 17.0 17.0 17.0 17.0 19.6 22.7
25 L 7.6 16 76 7.6 86 10.2 124 14.3
80 ... .. 3.9 3.9 3.9 4.4 6.1 7.2 8.8 10.1
100, ... ... ....... 20 20 20 3.1 43 5.1 6.2 7.2
250. .. ... ... ... 0.8 0.9 1.3 20 2.7 3.2 3.9 4.5
500............... ‘ 0.4 0.6 09 14 1.9 2.3 2.8 3.2
1,000 . . ........... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3
2500 ............. 0.08 0.3 04 0.6 _ 0.9 1.0 1.2 1.4
00O ............. 0.04 0.2 0.3 04 0.6 0.7 0.9 1.0
76500 ... ... .. ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8
10,000 ... .. PO 0.02 0.14 0.2 03 04 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5
50000 ............ — 0.06 0.09 0.14 0.2 0.2 0.3 0.3
75000 . ... ........ — 0.05 0.07 0.1 0.2 0.2 0.2 0.3
85000 ............ - 0.05 0.07 0.11 0.15 0.2 0.2 0.2
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TABLE Vi1. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, Source of Water-Individual Well, Lacking Complete Plumbing, Mobile Homes, and Housing Units With Householder of Spanish

Origin: 1981

{68 chances out of 100}

Base of percentage

Estimated percentage

(000) 00r100 | 10r99 20r98 50r95 | 100790 | 150r85 | 250r75 50
B e 36.1 36.1 36.1 36.1 36.1 36.1 36.1 37.6
10 .. 22.0 220 22.0 22.0 220 | 22.0 23.0 26.6
25 10.2 10.2 10.2 10.2 10.2 12.0 14.6 16.8
2 5.3 5.3 5.3 5.3 7.1 85 103 11.9
100 . ... 2.7 2.7 2.7 37 5.0 6.0 7.3 8.4
250, .. 1.1 1.1 1.5 23 3.2 3.8 4.6 5.3
500, .. ......0.00... 0.6 0.7 11 1.6 23 2.7 33 38
1,000 ... 03 05 0.7 1.2 1.6 1.9 2.3 2.7
2600 ... .......... 0.11 0.3 05 0.7 1.0 1.2 15 1.7
000 ........o.... 0.06 0.2 03 05 0.7 0.8 1.0 1.2
7500 ... ... ...... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0
10,000 ............ 0.03 0.2 0.2 0.4 05 0.6 0.7 0.8
25000 ............ 0.01 0.11 0.15 0.2 0.3 0.4 05. 0.5
50,000 ............ 0.01 0.07 0.11 0.2 0.2 03 0.3 0.4

TABLE Vvill, Standard Errors of Estimated Percentages of Lost Housing Units: $1973-1981 (Excluding 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)

{68 chances out of 100)

Base of percentage

Estimated percentage

(000) Oor100 1or99 20r 98 50r95 10 or 30 15 or 85 250r75 50
L 27.7 27.7 27.7 27.7 27.7 27.7 27.7 30.9
10 ... . ... 16.1 16.1 16.1 16.1 16.1 16.1 18.9 21.9
25 ... 7.1 7.1 71 7.1 8.3 9.9 12.0 13.8
80 . ..., ... 3.7 3.7 3.7 4.3 5.9 7.0 85 9.8
100............... 1.9 1.9 1.9 3.0 4.1 4.9 6.0 6.9
250, . ... e, 0.8 0.9 1.2 1.9 2.6 3.1 3.8 4.4
600. .............. 0.4 0.6 0.9 1.3 1.9 2.2 2.7 3.1
1,000, ............ 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2
2500 ............. 0.08 0.3 04 0.6 0.8 1.0 1.2 1.4
5000 ............. 0.04 02 0.3 04 0.6 0.7 0.8 1.0




APPEND{X B—Continued

App-b3

TABLE IX. Standard Errors of Estimated Percentages of Last Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No
Bedrooms, Na Bathrooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacants: 1973-1981

{68 chances out of 100)

Base of percentage

Estimated percentage

(000) 0ar 100 1or98 20r98 5or 95 10 or 90 15 or 85 250r75 50
B 39.2 39.2 39.2 39.2 39.2 39.2 39.2 40.1
10 ... i 24.3 243 243 24.3 24.3 24.3 246 28.4
25 L. e 11.4 114 14 11.4 11.4 12.8 15.5 17.9
50 ... e 6.0 6.0 6.0 6.0 7.6 9.1 11.0 12.7
100, . ............. 3.1 3.1 31 39 5.4 6.4 7.8 9.0
250, .. ..... . .. .. 1.3 1.3 1.6 25 3.4 4.1 49 5.7
B00. . ......... ... 0.6 0.8 1.1 1.7 2.4 2.9 35 4.0
1,000, ............ 0.3 0.6 0.8 1.2 1.7 2.0 25 28
2500 ............. 0.13 04 05 08 1.1 1.3 1.6 1.8
000 ............. 0.06 04 0.6 0.8 0.9 1.1 1.3

0.3

TABLE Xa. Standard Errors of Estimated Porcentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1981
(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 Exlcuding Source of Water-Individus! Well and Mobile Homes for

Each of the Regions)

(68 chances out of 100}

Base of percentage

Estimated percentage

(000) 0or 100 10r99 20r98 5or95 10 or 90 15 or 85 250r75 50
e 30.6 30.6 30.6 30.6 30.6 30.6 306 33.2
10 .. 18.1 18.1 18.1 18.1 18.1 18.1 20.3 23.5
25 L e 8.1 8.1 8.1 8.1 89 10.6 12.9 14.8
B0 .. 42 42 4.2 4.6 6.3 7.5 9.1 10.5
100, .............. 2.2 2.2 2.2 3.2 4.5 5.3 6.4 74
250, ... ... e 0.9 0.9 1.3 2.0 28 34 41 4.7
500, .............. 04 0.7 0.9 1.4 2,0 24 29 3.3
1,000 . ............ 0.2 0.5 0.7 1.0 1.4 1.7 - 2.0 23
2500 ............. 0.09 0.3 04 0.6 0.9 1.1 1.3 1.5
5000 ............. 0.04 0.2 0.3 05 0.6 0.7 09 1.0
7500 .. ........... 0.03 0.2 0.2 0.4 05 0.6 0.7 0.9
10000 ............ 0.02 0.15 0.2 0.3 0.4 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5
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TABLE Xb. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and to Saurce of Water-Individual

Well, and Mobile Homes for the Northeast and North Central Regicns: 1981

{68 chances out of 100, For estimated percentages

7

pertaining to source of water-individual well and mobile homes for the West Region, apply a factor
of 1.66 to the standard errors} '

Base of percentage

Estimated percentage

(000} 0or100 | 10r99 2 or 98 50r95 | 100r90 | 150r85 | 250r75 50
B e e e 38.5 38.5 38.5 38.5 38.5 38.5 38.5 39.6
0 23.9 23.9 23.9 23.9 23.9 23.9 2.2 28.0
< T 11.1 111 11.1 1.1 111 12.6 16.3 17.7
8O ... 5.9 5.0 5.0 5.9 75 8.9 10.8 12,5
00, e 3.0 3.0 3.0 39 5.3 6.3 7.7 8.8
20 ... 1.2 1.2 16 24 34 4.0 48 5.6
BOO. . ... 0.6 08 ® 17 24 2.8 3.4 4.0
1000 . ..o 0.3 0.6 08 1.2 17 2.0 2.4 28
2500 ...... ....... 0.13 04 05 08 1.1 13 15 1.8
5.OO0 .. ........... 0.06 0.2 0.4 05 0.8 0.9 11 13
7500 .. ..., 0.04 0.2 03 04 0.6 0.7 0.9 1.0
10,000 ............ 0.03 0.2 0.2 04 0.5 0.6 0.8 0.9
25000 . ........... 0.01 0.1 0.2 0.2 03 0.4 05 0.6

TABLE Xc. Standard Errors of Estimated Percentages of Housing Units Pertsining to Source of Water-Individual Well and Mobile Homes for the South
Region: 1981

{68 chances out of 100}

Base of percentage

Estimated percentage

(000) ' 0or 100 10r99 2or98 Gar 35 10 or 90 15 or 85 250r75 50
B T 49.7 497 49.7 49.7 49.7 497 497 497
10 ... . i, 331 331 33.1 33.1 33.1 33.1 331 35.2
25 e 16.5 16.5 16.5 16.5 16.5 16.5 19.3 22,2
BO .. ... . 9.0 2.0 9.0 9.0 9.4 1.2 13.6 15.7
100, . ............. 4.7 4.7 4.7 4.8 6.7 7.9 9.6 11.1
250, ... .. e 1.9 1.9 2.0 3.1 4.2 5.0 6.1 7.0
500............... 1.0 1.0 14 2.2 3.0 3.6 4.3 5.0
1,000 ... L. 05 0.7 1.0 15 2.1 25 3.0 35
2500 ............. 0.2 04 06 1.0 1.3 1.6 1.9 2.2
5000 ............. 0.10 03 0.4 0.7 0.9 1.1 1.4 1.6
7500 ............. 0.07 0.3 0.4 06 0.8 09 1.1 1.3
10000 ............ 0.05 0.2 0.3 0.5 0.7 08 1.0 1.1
26000 ............ 0.02 0.14 0.2 03 0.4 0.5 0.6 0.7




APPENDIX B—Continued

App-55

TABLE Xd. Standard Errors of Estimated Percentages of Lost Housing Units Partaining to the Northeast, North Central, South, and West Regions: 1973-

1981 (Excluding Estimates 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)

(68 chances out of 100)

Size t;:];:]t}lmme 0or 100 10r99 2or98 5or95 10 or 90 15 0r 85 250r75 50
Estimated percentages for the Northeast or North Central
B e 271 271 27.1 271 27.1 271 27.1 30.5
10 . ... . 15.6 15.6 15.6 15.6 15.8 15.6 18.6 21.6
25 e 6.9 6.9 6.8 6.9 8.2 9.7 11.8 13.6
BO ... e 3.6 3.6 36 42 58 6.9 8.3 9.6
100, .............. 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8
250, ., ...... .. ..., 0.7 09 1.2 1.9 286 3.1 3.7 4.3
800............... 0.4 0.6 09 1.3 1.8 2.2 26 3.0
1,000............. 0.2 04 0.6 0.9 1.3 1.5 1.9 2.2
2500 ............. 0.07 0.3 04 0.6 08 1.0 1.2 1.4
5000 ............. 0.04 0.2 0.3 04 0.6 0.7 0.8 - 1.0
Estimated pe'rcentages for the South or West
B e 31.5 315 315 315 315 315 315 33.9
L 18.7 18.7 18.7 18.7 18.7 18.7 208 24.0
25 ... 84 84 84 8.4 9.1 10.8 13.1 15.2
B0 ... 4.4 44 4.4 4.7 6.4 7.7 9.3 10.7
100, .............. 22 22 2.2 3.3 4.5 54 6.6 7.6
250 ... ... o, 0.9 1.0 1.3 2.1 2.9 34 4.2 4.8
BOO. ......... ... .. 0.5 0.7 0.9 1.5 20 24 2.9 3.4
1,000 . ............ 0.2 0.5 07 1.0 1.4 1.7 2.1 24
2500 ............. 0.09 0.3 04 0.7 0.9 1.1 1.3 1.5
5000 ............. 0.05 02’ 0.3 0.5 0.6 0.8 0.9 1.1

Note: For standard errors of regional estimated percentages of lost housing units {1973-1881} 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 in table IX,
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Source and Reliability of the Estimates
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SAMPLE DESIGN

The 1981 estimates are based on data collected from
September 1981 through December 1981 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 50 States and the District of Columbia.

Approximately 56,800 sample housing units {both occupied
and vacant} were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligibte for
interview for the AHS in terms of collecting |nformatlon
relevant to the 1981 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 which

was 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 PSU in a stratum
represented the other PSU’s in the stratus 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 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 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'.

Designation of sample housing units for the 1981 survey—The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections,

1. All sample housing units that were interviewed in the 1980
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program}
and were not part of the 1981 sampte reduction,
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2. All sampie housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B
noninterviews (i.e., units not eligible for interview at the
time of survey but which could become efigible in the
future) in the 1980 survey. {For a list of reasons for type A
and type B noninterviews, see the facsimile of the 1981 AHS
questionnaire, page App-21).

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. (This sample
represented the housing units buiit in permit-issuing areas,
since the 1980 survey.)

4, Housing 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 overail
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
each sample housing unit was the same (e.g., if the probability
of selecting 8 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
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
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 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, com-
bined 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 accomplished using the list of
addresses for the ED as compiled in the 1970 census. (These
ED’s are referred to as address ED’s.) 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 waell-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 interview so that an expected four housing units
were chasen for interview.

The sample of new canstruction housing units was selected
from building permits issued since January 1970. Within each
sample PSU, the building permits were chronologicaily 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 seiection 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 foss
in precision for estimates of housing characteristicsyin 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 wag carried out
within the clusters selected from the area sampting 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. ‘

CEN-SUP sample—Housing units at addresses missed in the
census or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS
sample in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample, calted the census
supplemental {CEN-SUP) sample to represent these units. Due
to time constraints on this operation, only about 40 percent of
the CEN-SUP units were ready to be interviewed in 1973. The
rest were interviewed for the first time in the 1974 AHS,

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 sampie housing units from rural areas. This was
accomplished by reactivating the reserve sample, selected in the
original sampling operations in 1873, 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 wnits for the 1976 Coverage
Improvement Program—The 1976 Coverage Improvement Pro-
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gram was undertaken to correct certain deficiencies inn the AHS
national sample from the census address and new construction
frames, The coverage deficiencies included the foflowing types
of housing units:

1. New construction housing units from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

2. Housing units converted to residential use in structures
1otally 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 and trailers placed in parks either missed in
the 1970 census or established since the 1970 census.

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

A sample of new construction housing 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. Second, these
units were then sampled so that the overall probability of
selection was about 1in 1,320.

A sample of mobile homes and trailers placed in parks 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
supplemented 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 housing units {i.e., mobile homes and
trailers placed outside parks since the 1970 census, mobile
homes and trailers 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 housing 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 and 1981 sample reductions—By 1977, the addition to the
sample, primarily from new construction and the coverage
improvements, had increased the total sample size (interviews
plus noninterviews) to about 81,000 housing units. The sample
was reduced by about 7 percent to approximately 75,000 in
1977. This reduction did not include any CEN-SUP units or
units which were selected as part of the 1976 Coverage

Improvement Program. Initially, the sample was further reduced
in 1981 by about § percent. Subsequently, the rural sample was
reduced by about 25 percent in 125 “large” SMSA’s’ and by
about 50 percent in “small” SMSA's' and outside the SMSA's,
These reductions brought the sample size down to approxi-
mately 60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The pur-
pose of this sample was to improve the coverage in address ED's
{i.e., ED's in which 1970 census address listings were used for
selecting the AHS sample} of housing units created in structures
that were completely nonresidential at the time of the 1970
census, This sample was derived from listings created for the
Commercial Victimization Survey (CVS), a nationally represent-
ative area sample survey conducted by the Census Bureau for
the Department of Justice. Each of the CVS area segments was
initially canvassed either in 1972 or 1975 and eligible business
establishments were listed. These listings were updated every 6
months with the list updating in the iast half of 1977. Each
basic address containing a business estahlishment listed for CVS
was visited for the 1980 Components of Inventory Change
Survey {CINCH}, which was conducted in conjunction with the
1980 AHS, to identify HU's in structures which were com-
pletely nonresidential at the time of the 1970 census. These
cases were later matched to the 1970 census address listings to
identify those cases in address ED's and as an additional check
to see if housing units existed in these structures at the time of
the 1970 census. Due to the timing restraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 survey.

1981 telephone interviewing experiment—A large scale tele-
phone interviewing experiment was conducted in conjunction
with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone inter-
viewing on the AHS data and cost. A random sample of about
12,600 AHS national sample units was selected for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been
interviewed in 1980 and had a telephone number available were
eligible to be interviewed by telephone. Since a large portion of
the total AHS national sample was assigned for telephone
interviewing, its possible effect on the data is mentioned in the
section “Reliability of the Estimates’” of this appendix.

ESTIMATION

In 1981, 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

' A “large” SMSA is one with a 1970 population of 250,000 persons
or more and a “small” SMSA is one with a 1970 population of less than
250,000 persons.
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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 .

Thé 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 PSU’s and that of the NSR housing
population in each of the four census regions of the country.

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 a census region
Estimate of the housing population category using 1970 census housing
counts for sampie NSR PSU’s in a census region

The numerators of the ratios were calculated by obtaining the
1870 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
selécting 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 conventional new construc-
tion housing units, i.e., sample units built April 1, 1970, or
later, to independently derived current estimates where a known
deficiency in the AHS sample exists (see the section on
nonsampling error) for each of the four regions. These estimates
were considered to be the best estimates available for the
number of conventional new construction units in these
categories, ’ :

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
estimates 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 the AHS sampte 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 adjust--

mertts) 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 categories is a combination of the c¢haracteristics
of residence, tenure, race of householder, and sex of house-
holder, o

The third-stage ratio estimation factor for e'é)ch 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 Popuiption- Survey
(CPS), a sample household survey conducted monthly by the
Bureau of the Census. This is the first time that CPS household
estimates based on the 1980 census were used as the inde-
pendent controls in this adjustment rather than the 1970
census-based controls. The 1970-based estimates were about 2
percent smaller than the 1980-based estimates. This difference
should be taken into consideration when comparing the 1981
AHS estimates to the AHS estimates for 1980 or earlier years,
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 conducted 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
computer 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 ratic estiriation 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 27
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 samptle estimates for 9
categories of new construction maobile homes and trailers for
each of the four regions and of adjusting the AHS sample
estimate of 18 categories of conventional new ‘construction
units to the independently derived current estimates.

The numerators were either the unbiased weighted estimates
for the AHS sample housing units, using the existing weight
after the first-stage ratio estimation procedure (ie., the esti-
mates 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
maost statistics below what would have been obtained by simply
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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 whole in such basic housing
characteristics as tenure, vacancy status, residence, race of
householder, and sex of householder., 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 AHS
national sarnple.

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 precision with which an estimate from a sample approxi-
mates the average result of all possible samptes. In addition, the
standard error, as calculated for this report, also 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 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 tables (pages App-54 to App-56)
of this appendix are approximations 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 || present
the standard errors applicable to the 1981 national housing
inventory estimates in this report. Tables |11 and IV present the
standard errors applicable to estimates for the Northeast, North
Central, and West Regions, and table 111 presents 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
.

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 per-
centage is based. Estimated percentages are relatively more refi-
able 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 thase pertaining to the specified items in table I,
The standard errors shown in table VI should be used for those
specified items. Table VIl shows the approximate standard
errors of all regional estimated percentages of housing units
except those pertaining to the specified items in table IV. The
standard errors shown in table VIl should be used for those
specified items. Two-way interpolation should be used to
determine standard errors for estimated percentages not specifi-
cally shown in tables V through VIII.

Included in tables | through VIII 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/vy},
where x is not a subclass of vy, tables V through VI under-
estimate 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:
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Estimated percentage
Base of percentage
(000) 85 88.9 90

where: x = the numerator of the ratio

y = the denominator of the ratio 10000 ........... 0.5 a 04

g_ = the standard error of the numerator 14678 ........... p

oy = the standard error of the denominator 25000 ........... 0.3 b 03

Hiustration of the use of the standard error tables. Hlustration [—
Tables A-2 {section 1 of this report shows that in the United
States there were 14,678,000 renter-cccupied housing units
with common stairways in 1981. Interpolation in standard
error table 1 shows that the standard error of an estimate of
this size is approximately 153,000. The following interpo-
lating procedure was used, ‘

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
(000} {600)
10000 . ... ... .. .. 135
14678 . ....... .. ... . ... . X
25000 ................. 193

By vertically interpolating between 135 and 193 the entry

FY L

for *'x"" is determined to be 153

14,678—10,000 = 4,678
25,000-10,000 = 15,000
4,678
15,000

Consequently, the BB-percent confidence interval, as shown
by these data, is from 14,525,000 to 14,831,000 housing units.
Therefore, a conclusion that the average estimate of 1981
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
14,433,000 to 14,923,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 14,372,000 to 14,984,000 housing units with 95 percent
confidence.

"Table A-2 (section 1) also shows that of the 14,678,000
renter-accupied housing units with common stairways,
13,045,000, or 88.9 percent, were located inside SMSA's,
Interpolation in standard error 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 interpolating procedure was used.

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

135 +

(193—135) = 153

1. By horizontal interpolation between 0.5 and 0.4 the entry
for cell "*a” is determined to be 0.4.

88.9-85.0=3.9
90.0-85.0=5.0

3.9 -
05+ 2 (0.4-0.5) = 0.4

2. Horizontal interpolation between 0.3 and 0.3 is not neces-
sary. ,

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

14,678-10,000 = 4,678
25,000--10,000 = 15,000
4,678

0.4+ Im (0.3-04)=0.4

Consequently, the 68-percent confidence interval,. as shown by
these data, is from 88.5 to 89.3 percent; the 80-percent confi-
dence interval is from 88.3 to 89.5 percent; and the 95-percent
confidence interval is from 88.1 to 89.7 percent.

Hllustration 11—Table A-2 (section 1)} of this report shows that
in the United States in 1981 there were 6,020,000 owner-
occupied housing units which had blown fuses or tripped
breaker switches, Interpolation in standard error table 1 of this
appendix shows that the standard error of an estimate of this
size is approximately 107,000. Consequently, the 68-percent
confidence interval is from 5,913,000 to 6,127,000 housing
units. Therefore, a conclusion that the average estimate, derived
from all possible samples, of 1981 owner-occupied housing units
which had blown fuses or tripped breaker switches, 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 5,849,000 to 6,191,000 housing units
with 90 percent confidence; and that the average estimate lies
within the interval from 5,806,000 to 6,234,000 housing units
with 95 percent confidence.

Table A-2 ({section 1)} also shows that of the 6,020,000
owner-occupied housing units in 1981 which had blown fuses or
tripped breaker switches, 1,256,000, or 20.9 percent, had blown
fuses or tripped breaker switches three times or more. Interpola-
tion in standard error table V ({i.e., interpolation on both the
base and the percent) shows that the standard error of the above
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percentage is 0.8 percentage points. Consequently, the 68-
percent confidence interval, as shown by these data, is from 20.1
to 21.7 percent; the 90-percent confidence interval is from
19.6 to 22.2 percent; and the 95-percent confidence interval is
from 19.3 to 22.5 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 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 be-
tween separate and uncorrelated characteristics in the same area.
If there is a high positive correlation between the two charac-
teristics, the formula will overestimate the true error; if there
is a high negative correlation between the two characteristics,
the formula will underestimate the true standard error.

Hustration of the computation of the standard error of a
difference—Table A-2 (section 2) of this report shows that in
the United States in 1981 there were 3,422,000 owner-occupied
housing units, which had exactly one blown fuse or tripped
breaker switch. Table A-2 (section 2) also shows that in the
United States in 1981 there were 1,256,000 owner-occupied
housing units which had blown fuses or tripped breaker switches
three times or more. Thus, the apparent difference between the
number of 1981 owner-occupied housing units that had blown
fuses or tripped breaker switches three times or more and the
number that had breakdowns just one time, is 2,166,000. inter-
polation in standard error table 1 shows that the standard error
on an estimate of 3,422,000 to be approximately 81,000 and
the standard error on an estimate of 1,256,000 to be approxi-
mately 49,000. Therefore, the standard error of the estimated
difference of 2,166,000 is about 95,000.

95,000 =/ (81,000)* + (49,000)

Consequently, the 68-percent confidence interval for the
2,166,000 difference is from 2,071,000 to 2,261,000 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 would be correct for roughly
68 percent of all possible samples. Similarly, the 90-percent con-
fidence interval is from 2,014,000 to 2,318,000 housing units,
and the 95-percent confidence interval is from 1,976,000 to
2,356,000. Thus, we can conclude with 95 percent confidence
that the number of 1981 owner-occupied housing units, which
had three or more blown fuses or tripped breaker switches, is
different than the number that had exactly one blown fuse or
tripped breaker switch since the 95-percent confidence interval
of this difference does not include zero or negative values.

Medians—For medians, the sampling error depends on the size
of the base and 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 esti-

mated median so 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 @ median based on sample data:

1. From the appropriate standard error 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. This will give you a lower percentage
limit {50 percent minus standard error of 50 percent) and an
upper percentage limit (50 percent plus standard error of 50
percent).

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

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

HHlustration of the computation of a 95-percent confidence
interval for a median—Table A-5 ({section 2) of this report
shows the median value of specified owner-occupied housing
units with one bathroom was $40,700 in 1981, The base of the
distribution from which this median was determined is
19,342,000 housing units,

1. From standard error table V, the standard error of a BO-
percent characteristic on the base of 19,342,000 is approxi-
mately 0.6 percentage points.

2. To obtain a two-standard-error confidence interval on the
estimated median, add te and subtract from 50 percent
twice the standard error determined in step 1. This yields
percentage limits of 48.8 and 51.2. l

3. From table A-5 (section 2), it can be seen by cumulating
the frequencies for the first four categories that 9,403,000
specified owner-occupied housing units with one bath-
room, or 48.6 percent, had a value less than $40,000 and
that an additional 3,607,000 specified owner-occupied
housing units with one bathroom, or 18.8 percent, had a
value between $40,000 and $49,999. By linear interpolation,
the lower limit of the 95-percent confidence interval is found
to be about:

$40,000 + ($50,000—$40,000) ‘4—8'—%‘:3‘&’ = $40,108

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

$40,000 + ($50,000—$40,000} ‘ﬂ%’ = $41,398

Thus, the 95-percent confidence interval ranges from $40,108
to $41,398.
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Nonsampling errors—In general, nonsampling errors can be attri-
buted to many sources: Inability to obtain information about
all cases; definitional difficulties; differences in the interpreta-
tion 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 coilection, 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 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 1981 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 nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS houssholds. 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 were done during the original interview.

1. The correct housing 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
obtained.

B

The results of the 1981 and 1980 reinterview studies were
.not available at the time of publication. In addition, the 1979
reinterview was carried out as an interviewer guality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda, *'Re-
interview Results for the Annual Housing Survey—National
Sample 1977 and ““Reinterview Results for the Annual Hous-
-ing Survey—National Sample 1978’ are presented here.

In 1978, a substantial portion of the reinterview question-
naire was devoted to testing the new questions 1 through 7
{parts a and b}. The questions {part a), which were asked only
at housing units interviewed in the previous year, determined
whether there had been a change since last year in selected
nonattitudinal items. If a change had been recorded or the
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respondent did not know if a change had occurred, part b of
the question, which collects the value of the item, was asked.
The reinterviewers asked these items using the questions as
formatted in 1977, Comparing the responses from the differ-
ently formatted questions, the 1978 reinterview found that
80 percent of the questions showed low levels of inconsistency
with the remainder showing moderate levels,

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. A large portion {43 percent) of the non-
attitudinal items showed a low level of inconsistency. Moder-
ate levels indicate that there are some problems with incon-
sistent 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
respanse 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 cost 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
these studies. N

Coverage errors—A deficiency in the representation of conven-
tional new construction (non-mobile home or trailer) 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
4 months before the survey began were eligible to be selected
to represent conventional new construction. Due to time
constraint it is not possible to sample units whose permits are
issued less than 4 manths in advance of the survey.

It is estimated that the 1981 AHS sample missed about 0.8
percent {i.e., about 157,000 units) of conventional housing
units built after April 1970 because the permits for these units,
which were built before October 1981, were issued less than
4 months in advance of the survey. The second-stage 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. Review of the
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second-stage ratio estimation procedure indicates that we
have consistently overcompensated for this deficiency every
year since 1976 by ratio adjusting the new construction to
counts of new construction for the end of the interview period,
which has been December or January, instead of October.
This overcompensation may inflate the new .construction
counts by 100,000 to 300,000 units,

Changing this procedure to correct for this overcompensation
would reduce the estimate of housing units built since the last
survey since it would be based on a 10-month time period rather
than 12 months, Thus, it was decided not to change this
procedure so that the estimate of housing units built since the
last survey would be consistent with previous years’ estimates,
which are generally based on a 12-month time period,

In addition, the 1976 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the
same 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
mabile homes and trailers 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 approxi-
mately 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 housing units located inside these ED’'s would be
represented in the sample. However, it has been estimated that
the 1981 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 umts are not Ilsted
during the canvassing.

The third-stage of ratio estimation corrects for these defi-
ciencies as far as the total count of 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,

Effects of ratio estimation on the estimates of change—As stated
previously, 1981 was the first AHS for which 1980 census-based
estimates, rather than 1970 census-based estimates, were used in
the third-stage ratio estimation procedure. Since the 1980-based
estimates are about 2 percent higher than the corresponding
1970-based estimates, this will cause estimates of change
between the 1981 AHS data and data for 1980 or earlier vears
to be overstated. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possible effects of tslephone interviewing on the data—-A
preliminary analysis of the 1981 tetephone interviewing experi-
ment has been completed. It has been concluded that data
collected, using the telephone interviewing procedures, were not
sufficiently different from data collected by regular personal
interviews, to preclude basing the 1981 AHS national sample
published data. However, since the percentage of the compari-
son tests that were significant was slightly above what could be
expected by chance, there was some evidence that telephone
interviewing may have had an effect on the data. Thus, some
caution should be exercised in making comparisons between
1981 AHS data and data from preceding years.

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 refative 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 bg'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 medlans cal-
culated directly from the published data,
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TABLE . Standard Errors of Estimated Numbers of Housing Units:
1981 (Excluding Estimates of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking
Complete Plumbing Fasilities, and Housing Units With Householder of
Spanish Origin)

(68 chances out of 100}

Standard error

Standard error

Size of Size of
estimate | Total or astimate Total ar .
oo) | white | "P%* | t000) | white | B
{000) {000} (000} {000)
0...... 2 2(2500 ... 71 61
5...... 3 3| 5000 ... a8 68
10 ..... 5 517,500 ... 119 51
25 ..., 7 71 10,000. .. 135 -
5 ..... 10 10| 25,000, .. 193 -
100, .... 14 14 | 50,000. . . 216 —
250. . ... 23 22 | 75,000. . . 167 -
500.. ... 32 31 85,000. . . 112 —
1,000 45 43

TABLE 1i. Standard Errors of Estimated Mumbers of Housing Units
Pertaining to Lecking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lacking Complete Plumbing Facilities, and Housing Units
With Householder of Spanish Origin: 1981

{68 chances out of 100)

Standard error

Standard error

Size of Total, Size of Total,
estimate | White, or estimate White, or
(000} Spanish Black {000) Spanish Black
origin origin
{000} {000) (0o} {000)
0...... 3 3(1000... 53 50
5...... 4 412500 ... 83 71
0 ..... 5 55000 ... 116 79
25 .. ... 8 87500 ... 139 60
50 ..... 12 12| 10,000. . . 159 -
100.. ... 17 17 { 25,000. .. 227 -
250..... 27 26 | 50,000. .. 2563 -
500. .. .. 37 37

TABLE 111, Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regions:
1981 (Excluding Estimates of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing Facilities for the Northeast, North Central, and

West Regions)
(68 chances out of 100)
Size of Standard Size of Standard
estimate error estimate error
{000) (000} {000) {000)
0.......... 216800........., 33
b ... ... ... 311000 ....... 47
..., ... 51 2,500 74
25 ... .. 71500 ........ 105
50 . ... ... .. 101750 ........ 129
100, ........ 151 10,000....... 148
260, ........ 23125000....... 235

TABLE tv.Standard Errors of Estimated Numbers of Housing Units
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing Facilities for the North-
east, North Central, and West Regions: 1981

(68 chances out of 100}

Size of Standard Size of Standard
estimate error estimate error
(000) {000) {000) {000)
0O.......... 3[500......... 39
5. i 411000 ....... 56
10 ......... 612500 ....... 87
25 ... ..., 9{5000 ....... 122
5O ......... 13{7500 ....... 148
100......... 18] 10,000....... 168
250......... 28| 25,000....... 243
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TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1981 (Excluding Estimated Percentages of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complete Plumbing Facilities, and Housing Units With Househalder of Spanish

Origin}

{68 chances out of 100)

Base of percentage Estimated percentage
(000 Gor 100 10r99 2or98 50r95 10 or 90 15 or 85 250r75 50

T 291 291 291 201 29.1 29.1 291 32.0
10 ... ..., 17.0 17.0 17.0 17.0 17.0 17.0 19.6 227
26 ... 7.6 7.6 7.6 7.6 8.6 10.2 124 143 -
B ...l 39 3.9 3.9 44 6.1 7.2 8.8 10.1
100, . ............. 2.0 2.0 20 . 31 4.3 5.1 6.2 7.2
250. . ... .. ... 0.8 0.9 1.3 2.0 27 3.2 39 45
50O, . ............. 0.4 0.6 09 1.4 1.9 23 28 3.2
1000 ............. 0.2 0.5 0.6 1.0 1.4 1.6 20 23
2500 ............. 0.08 03 04 0.6 0.9 1.0 1.2 1.4
5000 ............. 0.04 0.2 0.3 04 0.6 0.7 0.9 1.0
7500 ... ..., 0.03 0.2 0.2 0.4 0.5 0.6 0.7 08
10000 ............ 0.02 0.14 0.2 0.3 0.4 05 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 04 0.5
50000 ............ - 0.06 0.09 0.14 0.2 0.2 0.3 0.3
75000 ............ - 0.05 0.07 0.1 0.2 0.2 0.2 0.3
85000 ............ - 0.05 0.07 0.1 0.15 0.2 0.2 0.2

TABLE vti. Standard Errars of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities; No Bedrooms, No

Bathrooms, Lacking Complete Plumbing Facilities, and Housing Units With Householder of Spanish Grigin: 1981
(68 chances out of 100)
Estimated percentage
Base of percentage
(000) Oor 100 1or899 20r98 50r 935 100r 90 15 or 85 250r75 50

L 36.1 36.1 36.1 36.1 36.1 36.1 36.1 376
10 . 220 220 220 220 220 220 23.0 26.6
26 .. 10.2 10.2 10.2 10.2 10.2 12.0 14.6 16.8
BO ... ... 53 53 5.3 5.3 7.1. 85 10.3 11.9
100, . ....... .. ..., 2.7 27 2.7 37 5.0 6.0 7.3 84
250, . ... . . 1.1 11 1.6 2.3 3.2 38 4.6 5.3
500. ....... ..., 06 0.7 1.1 1.6 2.3 2.7 33 38
1000 ............. 0.3 0.5 0.7 1.2 1.6 1.9 23 27
2500 ............. 0.1 0.3 0.5 0.7 1.0 1.2 15 1.7
5000 . ............ 0.06 0.2 0.3 0.5 0.7 0.8 1.0 1.2
7500 ............. 0.04 0.2 0.3 0.4 06 07 0.8 1.0
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 08
25000 ............ 0.01 0.1 0.15 0.2 0.3 04 0.5 0.5
50000 ............ 0.01 0.07 0.11 0.2 0.2 0.3 03 0.4
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TABLE Vil Standerd Ervors of Estimated Percentages of Housing Units Pertzining to the Northeast, North Central, South, and West Regions: 1981
{Excluding Estimated Percentages of Housing Units Pertzining to Lacking Comglete Kitchen Fagilities, No Bedrooms, No Bathrooms, and Lacking Com-

plete Plumbing Facilities for the Northeast, North Central, and West Regions)

{68 chances out of 100}

Base of percentage

Estimated percentags

(000} Dor100 .1 10r99 20r98 5 or 95 100r 90 150r 85 25 or 75 50
B e e 30.6 30.6 30.6 30.6 306 30.6 30.6 33.2
0 . 18.1 18.1 18.1 18.1 18.1 18.1 20.3 235
25 8.1 8.1 8.1 8.1° 8.9 10.6 129 14:8
BO ot 4.2 4.2 4.2 4.6 6.3 7.5 9.1 10.5
100, . ..., 22 22 2.2 3.2 45 5.3 6.4 7.4
250. . . e 0.9 0.9 13 2.0 28 34 4.1 a7
BOO......oovnun.u. 0.4 0.7 0.9 14 20 2.4 29 3.3
1000 ............. 0.2 0.5 0.7 1.0 14 1.7 20 23
2500 ............. 0.09 03 04 0.6 0.9 1.1 1.3 16
5000 .. ........... 0.04 0.2 0.3 05 0.6 0.7 0.9 1.0
7,500 .. ... 0.03 0.2 0.2 0.4 05 . 0.6 0.7 0.9
10,000 ............ 0.02 0.15 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 0.4 05

TABLE VIl Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bath-
rooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions: 1981

(68 chances out of 100. For estimated percentages pertaining to source of water-individual well and mobile homes for the West Region, apply a factor
' of 1.66 to the standard error listed below)

Base of.percentage

Estimated percentage

(000) Gor100 10r99 20r98 5 or 95 10 0r 90 15 or 85 250r75 50
B e 385 385 385 38.5 385 385 385 396
10 ... ... . 239 239 239 23.9 239 23.9 24.2 28.0
25 L i 111 11 111 11.1. 11 12.6 15.3 17.7
B0 ... . e 5.9 b9 5.9 59 1.5 8.9 10.8 12.5
100............... 3.0 3.0 3.0 3.9 53 6.3 7.7 8.8
250, .. ... 1.2 1.2 1.6 24 3.4 4.0 48 5.6
800. . ............. 0.6 0.8 1.1 1.7 2.4 28 3.4 4.0
1000 ............. 0.3 0.6 0.8 1.2 1.7 20 24 28
2500 . ............ 0.13 04 0.5 0.8 11 4 1.3 1.5 1.8
BOOO ............. 0.06 0.2 04 05 0.8 0.9 1.1 1.3
7500 . ......... ... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
10000 ............ 0.03 0.2 0.2 04 0.5 0.6 0.8 09
256000 ............ 0.01 0.11 0.2 0.2 0.3 0.4 0.5 06
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SAMPLE DESIGN

The 1981 estimates are based on data collected from
September 1981 through December 1981 for the Annual Hous-
ing 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 56,800 sampie housing units (both occupied
and vacant} were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible hou;iﬁg units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information rele-
vant to the 1981 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 which
was 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 PSU in a stratum repre-
sented 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%.} 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 sample housing units for the 1981 survey—The
sample housing units designated to be interviewed 'in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections. ‘
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1. All sample housing units that were interviewed in the 1980
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program)
and were not part of the 1981 sample reduction,

2, All sample housing units that were either type A noninter-
views [i.e., units eligible to be interviewed) or type B nonin-
terviews (i.e,, units not eligible for interview at the time of
survey but which could become eligible in the future) in the
1980 survey, (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1981 AHS question-
naire, page App-16).

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. (This sample
represented the housing units built in peérmit-issuing areas,
since the 1980 survey.)

4. Housing 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 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
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). ’

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 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 uged
for the AHS, and one to be held in reserve for possible future
use for the AHS. Tpe 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), 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 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 accomplished using the list of
addresses for the ED as compiled in the 1970 census (these
ED’s are referred to as address ED’s). However, in those ED's
where addresses were incomplete or inadequate {mostly rural
areas), the selection process was accomplished using area sam-
pling methods, These ED's were divided into segments (i.e.,
smail Jand areas with well-defined boundaries, having an expected
size of four, or 3 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 housing 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 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.

CEN-SUP sample—Housing units at addresses missed in the census .
or inadequately described in the 1970 census address register
did not have a chance of being selected for the AHS sample in
address ED’s. Conseqguently, a special operation was undertaken
to develop a separate sample, called the census supplemental
(CEN-SUP} sample to represent these units. Due to time con-
straints on this operation, only about 40 percent of the CEN-SUP
units were ready to be interviewed in 1973, The rest were inter-
viewed for the first time in the 1974 AHS.

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

1. New construction housing units, from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

2. Housing units converted to residential use in structures
toially 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 and trailers placed in parks either missed in
the 1970 census or established since the 1970 census.

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

A sample of new construction housing units whose permits
were issued before January 1970 was selected in two stages.
In the first stage, the units whose permits were issued before
January 1970, but which were completed after the. census,
were identified from the Survey of Construction (SQC), 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 and trailers placed in a park that
was 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 supplemented 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 1 in 1,366,

For the remaining housing units {i.e., mobile homes and
trailers placed outside parks since the 1970 census, mobile
homes and trailers vacant at the htime of the 1970 census, units
converted from nonresidential to residential use since the 1970

ceﬁsus, 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 housing 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 struc-
tures that had been listed which did not have a chance of
salection in the AHS were identified and the units within these
structures were interviewed,

1977 and 1981 sample reductions—By 1977, the addition to
the sample, primarily from new construction and the coverage

improvements, had increased the total sample size (interviews
plus noninterviews) to about 81,000 housing units. The sample
was reduced by about 7 percent to approximately 75,000
in 1977. This reduction did not include any CEN-SUP units
or units which were selected as part of the 1976 Coverage
Improvement Program. Initially, the overall sample was further
reduced in 1981 by about 5 percent. Subsequently, the rural -
sample was reduced by about 25 percent in 125 large SMSA"s!
and by about 50 percent in small SMSA’s" and outside SMSA's.
These reductions brought the sample size down to approximately
60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The
purpose of this sample was to improve the coverage in address |
ED’s {i.e., ED’s in which 1970 census address listings were used
for selecting the AHS sample) of housing units created in struc-
tures that were completely nonresidential at the time of the
1970 census. This sample was derived from listings created for
the Commercial Victimization Survey (CVS), a nationally
representative area sample survey conducted by the Census :
Bureau for the Department of Justice. Each of the CVS area -
segments was initially canvassed either in 1972 or 1975 and .
eligible business establishments were listed. These listings were
updated every 6 months with the |ast updating in the last half
of 1977. Each basic address containing a business establishment
listed for CVS was visited for the 1980 Components of Inventory
Change Survey (CINCH), which was conducted in conjunction .
with the 1980 AHS, to identify HU's in structures which were
completely nonresidential at the time of the 1970 census. These
cases were later matched to the 1970 census address listings
to identify those cases in address ED’s and as an additional
check to see if housing units existed in these structures at
the time of the 1970 census. Due to the timing restraints -
associated with these operations, these cases were not included
for the 1980 AHS but were included for the 1981 survey.

1981 telephone interviewing experiment—A large scale telephone
interviewing experiment was conducted in conjunction with
the 1981 AHS national sample in order to provide more defini-
tive information about the effect of telephone interviewing on
the AHS data and cost. A random sample of about 12,500
AHS national sample units was selected for the experiment.
Among the cases assigned for telephone interviewing, only
those sample housing units that had been interviewed in 1980
and had a telephone number available were eligible to be inter-
viewed by telephone. Since a large portion of the total AHS
national sample was assigned for telephone interviewing, its -
possible effect on the data is mentioned in the section on
Reliability of the Estimates of this appendix. :

ESTIMATION _
In 1881, the AHS estimates employed a threestage ratio

_estimation procedure. However, prior to implementation of the

- 1A “large’ SMSA is one with’s 1970 population of 250,000 persons '
or more and a “small” SMSA is one with a 1970 population of less than
260,000 persons.
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procedure, the: basic weight (i.e., the inverse of the probability
of selection). was adjusted to account for the type A noninter-
viewthousing 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

KR
.

The flrst-stage ratlo 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 varlance arising from the sampling of PSU’s. The first-
stage ratao estimation” procedure takes into account the dif-
ferences that existed at the time of the 1970 census in the
dlStl’lbuthﬂ by tenure and residence of the housing population
estnmated from the sample NSR PSU’s and that of the NSR
houslng populatuon in each of the four census regions of the
country
The f|rst-stage ratio estimation factor for each specified
category was as follows:

The 1970 census hous|n| population in the residence-tenure category
: for all NSR strata in a census region
“Estimates of the housing population category using 1970 census housing
. counts for sample NSR PSLV's in a census region

The 'nume.rators 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 categorles 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 flrst-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 conventional new construc-
tlon housmg units, i.e., sample units built April 1, 1970, or later,
to. andependently derived current estimates where a known
-deflclency in the AHS sample exists (see the sectior on non-
sampling error) for each of the four regions. These estimates
were considered to be the best estimates available for the num-

ber, of, conventlonal new construction units in these categories.

The second-stage ratro 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, firststage, and second-stage
adjustments) to current vacant housing estimates .for four
categories of vacant housing units and to independently derived
current housing estimates for 24 categories of occupied housing
units. Each of these categories is a combination of the charac-
teristics of residence, tenure, race of householder, and sex of
householder.

The third-stage ratio estimation factor for each speclfled
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. This is the first time that CPS household estimates
hased on the 1980 census were used as the independent controls
in this adjustment rather than the 1970 census-based contrals,
The 1870-based estimates were about 2 percent smaller than
the 1980-based estimates. This difference should be taken into
consideration when comparing the 1981 AHS estimates to the
AHS estimates for 1980 or earlier years. 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 conducted by the Bureau of the Census. The denomi-
nators 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 estin'_\ation proce-
dures were iterated in order to bring the AHS estimates into
close agreement with both sets of |ndependent estimates. The
second-stage was modified so that the estimates for all 27 cate-
gories 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 construc-
tion units to the unbiased sample estimates for 9 categories of
new construction mobile homes and trailers for each of the -
four regions and of adjusting the AHS sample estimate of 18 .
categories of conventional new construction umts to the inde-
pendently derived current estimates.

The numerators were either the unbiased welghted estimates
for the AHS sample housing 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 tteratwe process were
obtained from the weighted estimates for the AHS sample
units after the previous stage of ratio estimation. The factors

tesulting from this iterative process were then applied to the
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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 whole in such basic housing charac-
teristics as tenure, vacancy status, residence, race of householder,
and sex of householder. 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 non-
sampling errors, The following is a description of the sampling
and nonsampling errors associated W|th 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 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, also 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 de'pqnds
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 resuft 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 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 bélow 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; e

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 con-
structed interval.

The figures presented in the tables {pages App- 48 to App-52)
of this appendix are approximations to the standard errors of
various estimates shown in this report. In order to derive stand-
ard errors that would be applicable to a wide variety of items and
also could be prepared at a moderate cost, a number of approxi-
mations 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 Il present
the standard errors applicable to the 1981 national housing
inventory estimates in this report Tables 11l and IV present
the standard errors applicable to estimates for the Northeast,
Narth Central, and West Regions, and tabtes HI and V 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.

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 per-
centage is based, Estimated percentages are relatively more
reliable than the comresponding estimates of the numerators of
the percentages, particularly if the percentages are 50 percent or
more.

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 11. The standard errors
shown in table Vil should be used for those specified items.
Table VIl 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, Table |X should be used for
those specified items for the Northeast, North Central, and West
Regions and table X for the South Reglon Two-way interpota-
tion. should be used to determine standard errors for estimated
percentages not specifically shown in tables VI n)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 construction of
confidence intervals for characteristics when an estimate of zero
is obtained. )
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Standard errors of ratios—-For ratios of the form {100} {x/y},
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:

_where: x = the numerator of the ratio

y =the deﬁominator of the ratio

¢, = the standard error of the numerator
(1]

y = the standard error of the denominator

Hlustration of the use of the standard error tables. Itlustration |~
Table A-2 of this report shows that in the United States there
were 13,667,000 specified owner-occupied housing units with
two persons in 1981, Interpolation using standard errars in
table | (page App-48) shows the standard error of an estimate of
this size is approximately 149,000. 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
(000) {000}
10000 ................ 135
13667 ........ e X
25000 ............ ... . 193

or 15.8 percent, were valued between $20,000 and $29,999.
Interpolation using standard error table VI (i.e., interpolation
on both the base and percent) {page App-B0} 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
extracted from table V1. The entr\j for “p’’ is the one sought.

Base of percentage Estimated percentage
(000) 15 15.8 25
7500 ........... 06 a 0.7
9777 . ... ... o
10000 .......... 05 - b 0.6

By vertically interpolating between 135 and 193, the entry for
“x'" is determined to be:

13,667—10,000 = 3,667
25,000--10,000 = 15,000

3,667
15,000

136 + {193-135) = 149

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

these data, is from 13,518,000 to 13,816,000 housing units. .

Therefore, a conclusion that the average estimate of 1981
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 ali possible samples, lies within the
interval from 13,429,000 to 13,905,000 housing units with 90
percent' confidence: and that the average estimate lies within
the interval from 13,368,000 to 13,965,000 housing units with
95 percent confidence.

Table A-2 also shows that of the 9,777,000 specified owner-
occupied housing units with two bedrooms in 1981, 1,542,000,

1. By horizontal interpolation between 0.6 and 0.7, the entry
for cell “a” is determined to be 0.6.

158-150= 0.8

25.0-15.0=10.0
08, _ B
06+ 100 (0.7-06}=06

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

15.8-150= 0.8
250-150=100

0.8
0.5+ 1—0—0 {0.6-0.5) = 0.5

3. By vertical interpolation between 0.6 and 0.5, the entry for
“p"" is determined 10 be 0.5. '

9.777—7,500 = 2,277
10,000—7,500 = 2,500
2,277

0.6+ 'é-:'gab-(o.&-ﬂo.a) =05

Consequently, the 68-percent confidence interval, as shown by
these data, is from 15.3 to 16.3 percent; the 90-percent confi-
dence interval is from 15.0 to 16.6 percent; and the 95-percent
confidence interval is from 14.8 to 16.8 percent.

Hlustration 1/—Table A-2 of this report shows that in the
United States in 1981 there were 6,294,000 specified owner-
occupied housing units whose source of water was an individual
well, Interpolation of the data in table Il {page App-49} shows
that the standard error of an estimate of this size is aprpoxi-
mately 128,000, Therefore, a conclusion that the average esti-
mate, derived from all possible samples, of 1981 specified owner-
occupied housing units whose source of water was an individual
well, ties within the interval from 6,166,000 to 6,422,000 is cor-
rect for roughly 68 percent of all possible samples. Similarly, we
could conclude that the average estimate, derived from all
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possible samples, lies within the interval from 6,089,000 to
6,499 000 housing units with 90 percent confidence; and that
the average estimate lies within the interval from 6,038,000 to
6,550,000 housing units with 95 percent confidence.

Table A-2 also shows that of the 6,294,000 specified owner-
occupied housing units in 1981 whose source of water was an
individual well, 157,000, or 2.5 percent, were valued at less
than $10,000. Interpolation in table VIl {i.e., interpolation on
both the base and the percent} {page App-50} shows that the
standard error of the above percentage is 0.3 percentage points.
Consequently, the 68-percent confidence interval, as shown by
these data is from 2.2 to 2.8 percent; the 90-percent confidence
interval is from 2.0 to 3.0 percent; and the 95-percent confidence
interval is from 1.9 to.3.1 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. If, however, there is a high positive correlation between
the two characteristics, the formula will overestimate the true
error. However, if there 1s a high negative correlation between
the two characteristics, the formula will underestimate the true
standard error.

Hllustration of the computstion of the standard error of a
difference—-Table A-2 shows that in the United States in 1881
there were 1,542,000 specified owner-occupied housing units
with two bedrooms valued between $20,000 and $29,999. It
also shows that in the United States in 1981 there were
1,813,000 specified owner-occupied housing units with two
bedrooms valued between 330,000 and $39,999. Thus, the
apparent difference between the number of 1981 specified
owner-occupied housing units with two bedrooms valued
between $20,000 and $29,999 and those valued between
$30,000 and $39,999 is 271,000. Interpolation using standard
error table | shows the standard error on an estimate of
1,542 000 to be approximately 54,000 and the standard error
on an estimate of 1,813,000 to be approximately 59,000.
Therefore, the standard error of the estimated difference of
271,000 is about 80,000.

80,000 = +/ (54,000) + (59,000)*

Consequently, the 68-percentconfidence interval for the 271,000
difference is from 191,000 to 351,000 housing units. There-
fore, 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 percent of ail
possible samples, Similarly, the 90-percent confidence interval is
from 143,000 to 399,000 housing units, and the 95-percent
confidence interval is from 111,000 to 431,000. Thus, we can
conclude with 85 percent confidence that the number of 1981

specified owner-occupied housing units with two bedrooms
valued between $30,000 and $39,999 is greater than the num-
ber valued between $20,000 and $29,999 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 dis-
tribution 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 following
procedure may be used to estimate confidence limits of a
niedian based on sample data:

1. From the appropriate standard error 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 out of 100 possible samples, the average median
from all possible samples would lie between these two values.

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

HHlustration of the computation of the 95percent 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 $41,500 in 1981, The
base of the distribution, from which this median was determined
is 9,777,000 housing units. '

1. From table Vi of this appendix, the standard error of a
B0-percent characteristic on the base of 9,777,000 is 0.8
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 48.4 and 51.6.

3. From table A-2, it can be seen by cumulating the frequencies
for the first four categories that 4,647,000 owner-occupied
housing units with two bedrooms, or 47.6 percent, had a
value of less than $40,000 and an additional 1,569,000
owner-occupied housing units with two bedrooms, or 16.0
percent, had a value between $40,000 and $50,000. By linear
interpolation, the lower fimit of the 95-percent confidence
interval is found to be about:

$40,000 + ($50,000—$40,000) &‘:;}7—@ = $40,600°
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Similarly, the upper.limit of the 95-percent confidence
f interval is found to be about:

$40,000 + ($50,000—$40,000) ‘5"61—5-4—07'—5' = $42,600

- Thus, the 95-percent confidence interval ranges from $40,600
to $42,600.

Nonsampling 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.
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 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 1981 AHS national sample.

Reinterview program—For the AHS national sample, a study
was conducted to cobtain 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 housing 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
abtained. _

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

AW

The results of the 1981 and 1980 reinterview studies were
not available at the time of publication. In addition, the 1979
reinterview was carried out as an interviewer quality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda, *‘Rein-

terview Results for the Annual Housing Survey—National
Sample 1977 and “Reinterview Results for the Annual Hous-
ing Survey —National Sample 1978' are presented here. _

In 1978, a substantial portion of the reinterview questionnaire
was devoted to testing the new questions 1 through 7 (parts a
and b}. The. questions (part a}, which were asked only at
housing units interviewed in the .previous year, determined
whether there had been a change since last year in selected
nonattitudinal items. If a change had been recorded or the
respondent did not know if a change had occurred, part b of
the question, which collects the value of the item, was asked.
The reinterviewers asked these items using the questions as
formatted in 1977, Comparing the responses from the dif-
ferently formatted questions, the 1978 reinterview found that
B0 percent of the questions showed low levels of inconsistency
with the remainder showing moderate levels.

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. But a large proportion (43 percent) of
the nonadditudinal 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
passible 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 cost 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
these studies.

Coverage errors—A deficiency in the representation of conven-
tional new construction (non-mobile home or trailer) 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
4 months before the survey began were eligible to be selected
to represent conventional new construction. Due to time con-
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straint, it is not possible to sample units whose permits are issued
less than 4 months in advance of the survey,

it is estimated that the 1981 AHS sample missed about 0.8
percent {i.e., about 157,000 units} of conventiona! housing
units built after April 1970 because the permits for these units,
which were built before October 1981, were issued less than 4
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 conven-
tional new construction probably still exists. Review of the
second-stage ratio estimation procedures indicates that we have
consistently overcompensated for this deficiency every year
since 1975 by ratio adjusting the new construction to counts of
new construction for the end of interview period, which has
been December or January, instead of October. This overcom-
pensation may inflate the new construction counts by 100,000
to 300,000 units. Changing this procedure to correct for this
overcompensation would reduce the estimate of housing units
built since the last survey since it would be based on a 10-month
time period rather than 12 months, Thus, it was decided not to
change this procedure so that the estimate of housing units
buiit since the last survey would be consistent with previous
years’ estimates, which are generally based on a 12-month
time period.

In addition, the 1976 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the
" same 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 and trailers 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 residentia}
unit. (The sample estimate of this component was approxi-
mately 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 housing units located inside these ED's would be repre-
sented in the sample. However, it has been estimated that the
1981 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 deficien-
cies as far as the total count of 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,

Effects of ratio estimation on the estimates of change—As
stated previously, 1981 was the first AHS for which 1980
census-based estimates, rather than 1970 census-based estimates,
were used in the third-stage ratio estimation procedure. Since
the 1980-based estimates are about 2 percent higher than the
correspanding 1970-based estimates, this will cause estimates of

change between the 1981 AHS data and data for 1980 or earlier
year's to be overstated. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possibie effects of telephone interviewing on the data—A
preliminary analysis of the 1981 telephone interviewing experi-
ment has been completed. It has been concluded that data col-
lected, using the telephone interviewing procedures, were not
sufficiently different from data collected by regular personal
interviews, to preclude basing the 1981 AHS nationa! sample
published data, However, since the percentage of the com-
parison tests that were significant was slightly above what
could be expected, there was some evidence that telephone
interviewing may have had an effect on the data. Thus, some
caution should be exercised in making comparisons between
1981 AHS data and data from preceding years.

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 meas-
ured. 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 retatively 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 1, Standard Errors of Estimated Numbers of Housing Units:
1981 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kiwchen Facilities, No Bedrooms, No
Bathrooms, Source of Water-Individual Well, Lacking Complete Plumb-
ing, Mobile Homes, and Howsing Units With Householder of Spanish-
Origin} ’

{68 chances out of 100}

Standard error Standard error
Size of Size of :
estimate | Total or estimate Total or
00 | white | 2% | ooo | whiee | 5K
: (000) | {000) {000} | (000)
0...... 2 22500 ... 71 61
5...... 3 315000 ... as 68
10..... 5 57500 ... 119 51
25 ..... 7 7 110,000. . . 135 -
5O ..... 10 10 | 25,000. . . 193 -
100..... 14 14 | 50,000. . . 216 -
250..... ‘ 23 221 75,000. . . 167 -
500. . . .. 32 31 | 85,000. .. 112 —
1,000 ... 45 43
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TABLE II. Standard Erors of Estimated Numbers of Housing Units
(Perteining to Mew Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Source of Water-Individuzl Well, Lacking
Complete Plumhing, Mohile Homes, and Housing Units With House-
holder of Spanish-Origin: 1981 '

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate | Total or Black estimate Total or Black
{000) White {oo0) White
(000} (000} (000) -| (000)
0...... 3 31,000 .. B3 50
5...... 4 412500 .. 83 71
10..... 5 5 | 5,000 . 116 79
25 ..... 8 817,500 ... 139 60
50 ..... 12 12 | 10,000. . . 159 -
100. . ... 17 17 | 25,000. . . 227 -
250. .. .. 27 26 | 50,000. . . 253 -
500. .... 37 37

TABLE tii, Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regions:
1981 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Camplete Plumbing for the Northeast, North
Central, and West Regions end Excluding Source of Water-Individual

Well, 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)
0.......... 2|500......... 33
5 ... ... ... 31000 ....... 47
10 ......... 512500 ....... 74
25 . ..., 715000 ....... 105
50 ......... 107500 ....... 129
100......... 15 (10,000....... 148
250, ........ 23]125000....... 235

TABLE Iv, Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complets Kitchen Facilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbking for the
Northeast, North Central, and West Regions and to Source of Water-
Individual Well, and Mobile Homes for the Nartheast and North Central

Regions: 1981

(68 chances out of 100. For estimates pertaining to source of water-
individual well and mobile homes for the West Region, apply a factor
of 1,66 to the standard arrors listed below)

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

0. . .. 3|6500......... 39
5 .. ... ... 411000 ....... 56
10......... 612500 ....... 87
25 ... ... 915000 ....... 122
50.......... 1317500 ....... 148
100......... 18 {10,000....... 168
260......... 28125000....... 243

TABLE V., Standard Errors of Estimated Numbers of Housing Units
Pertaining to Source of Water-Individual Well and Mobile Homes for
the South Region: 1981 :

{68 chance out of 100}

Size of Standard Size of Standard
estimate arror estimate error
{000} {000} {000) (000
0.......... 518500, ........ 50
5......1... 511000 ....... 70
10 ......... 712500 ....... 109
2% . ....... 115000 ....... 150
50 ......... 16 (7,600 ....... 179
100, ........ 22 110,000....... 201
250, ........ 357125,000....... 259
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1981 (Excluding Estimated Percentages - ‘of Hausing Units Perteining to I\Iaw
I:nnsn-uctwn Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-Individual Well, Laclung Cumpleta I’Iumbmg, Mnb:la

Homes, and Housing Units With Householder of Spanish-Origin)

{68 chances out of 100)

‘Base of Estimated percentage
percentage
(0on) 0or100 - 1or99 20r98 -5or95 10 or 90 15 or 85 250175 i)

2 29.1 29.1 29.1 29.1 291 291 1 29.1 T 32.0
10 ... e 17.0 17.0 17.0 17.0 17.0 17.0 19.6 22.7
25 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.3
50 :. ... 39 39 39 4.4 6.1 1.2 8.8 10.1
100. . ............. 20 2.0 20 3.1 4.3 5.1 6.2 7.2
250, .. ... L. 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5
500............... 04 0.6 0.9 1.4 1.9 2.3 2.8 3.2
1000............. - 0.2 0.5 06 1.0 1.4 1.6 20 23
2500 ............. 0.08 0.3 0.4 0.6 0.9 1.0 1.2 - 1.4
5000 ............. 0.04 0.2 03 04 0.6 0.7 09 1.0
7500 . ............ 0.03 0.2 0.2 04 0.5 06 0.7 0.8
10000 ............ 0.02 0.14 0.2 03 04 05 0.6 0.7
28000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 04 0.5
50000 ............ - 0.06 0.09 0.14 0.2 0.2 0.3 0.3
75000 ............ - 0.05 0.07 0.1 ‘0.2 0.2 0.2 0.3
85000 ............ — 0.05 0.07 0.1 0.15 0.2 0.2 0.2

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-

rooms, No Bathrooms, Source of Water-Individual Well, Lacking Complete Plumbing, Mobile Homes, and Housing Units With Householder of Spanish-

Origin: 1981
{68 chances out of 100}
Base of - Estimated percentage
percentage

(00D} 0or100 1or99 20r98 5o0r95 10 0r 90 15 0r 85 250r75 50°
= 36.1 36.1 36.1 36.1 36.1 36.1 36.1 376
10 ... . 220 220 22.0 220 220 22.0 23.0 26.6
25 ... 10.2 10.2 10.2 10.2 10.2 12.0 14.6 16.8
5O . ..., 53 53 5.3 5.3 7.1 85 10.3 119
100. .............. 27 2.7 2.7 3.7 5.0 6.0 7.3 84
260, ... .. ... 1.1 1.1 1.5 23 3.2 38 48 . 53
500, .. ......un.... 0.6 0.7 1.1 16 2.3 2.7, 33 ‘38
1000............. 0.3 0.5 0.7 1.2 1.6 1.9 23 C 2.7
2500............. 0.11 03 05 0.7 1.0 1.2 1.5 1.7
5000 ............. 0.06 0.2 0.3 0.5 0.7 0.8 1.0 C.12
72500 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0
10000 ............ 0.03 0.2 0.2 04 0.5 086 07 0.8
25000 ............ 0.01 0.1 0.15 0.2 0.3 04 05 05
50000 ............ 0.01 0.07 0.1 0.2 0.2 0.3 0.3 04
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TABLE VIii. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1981
.(Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing for the Mortheast, North Central, and West Regions and Excluding Sousce of Water-Individual Well, and Mobile Homes for Each

of the Regions)
{68 chances out of 100)
Basa of Estimated percentage
parcentage ,
(000) ‘0or 100 1or99 Zor98 50r95 | 10 or 90 15 0r85 250r75 50
B e 306 306 306 30.6 30.6 30.6 30.6 33.2
10 ... .. e 18.1 18.1 18.1 18.1 18.1 18.1 20.3 235
P J 8.1 8.1 8.1 8.1 8.9 10.6 129 14.8
50 ............... 4.2 4.2 4.2 4.6 6.3 7.5 9.1 10.5
100, .............. 2.2 2.2 22 3.2 45 53 6.4 74
250. ..., .. e 0.9 0.9 1.3 20 28 3.4 4.1 4.7
500. .............. 04 0.7 09 1.4 20 24 2.9 33
1000 ............. 0.2 0.5 0.7 1.0 14 1.7 20 2.3
2500 ............. 0.09 0.3 0.4 0.6 0.9 11 1.3 1.5
5000 ............. 0.04 0.2 03 0.5 0.6 0.7 09 1.0
7500 ............. - 0.03 0.2 0.2 04 0.5 0.6 0.7 0.9
10000 ............. 0.02 0.16 0.2 0.3 0.4 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5

TABLE IX. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, and Lacking Complete Plumhing for the Northeast, North Central, and West Regions and to Source of Water-Individual Well,
and Mobite Homes for the Northeast and North Centra! Regions: 1981 :

(68 chanoes out of 100. For estimated percentages pertaining to source of water-individual well and mobile homes for the West Region, apply a factor
of 1.66 to the standard errors lited below}

Base of Estimated percentage
percentage
{000) 0or 100 1or99 20r98 Sor35 100r 90 15 or 85 250r75 50
B ... 386 385 385 38.5 38.5 385 385 39.6
10 ............... 239 23.9 23.9 23.9 23.9 239 24.2 28,0
25 ... 1141 1.1 111 111 1.1 12.6 15.3 17.7
BO ......... ... ... 59 5.9 59 59 7.5 8.9 10.8 2.5
100, .............. 3.0 3.0 30 39 53 6.3 7.7 8.8
250, ... ... . L 1.2 1.2 1.6 24 34 4.0 4.8 56
600, .............. ‘06 0.8 1.1 1.7 24 2.8 34 4.0
1000 ............. 03 06 0.8 1.2 1.7 2.0 24 28
2500 ............. 0.13 0.4 05 0.8 1.1 1.3 1.6 1.8
5000 ............. 0.06 0.2 0.4 0.5 0.8 0.9 1.1 1.3
7500 ,............ 0.04 0.2 0.3 04 0.6 0.7 0.9 1.0
10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9
25000 ............ 0.01 0.1 0.2 0.2 0.3 0.4 05 0.6
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TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water-Individual Well and
- Mobile Homes for the South Region: 1981

{68 chances out of 100}

Basa of Estimated percentages
percentage
{000) Oor 100 10r99 20r98 5 or 85 10 0r 90 15 ar 85 250r75 | 50

B 49.7 49.7 49.7 497 49.7 49.7 49.7 (' 49.7
10 ... i 331 | 334 33.1 33.1 33.1 33.1 331 | 35.2
25 e 16.5 165 16.5 16.5 16.5 16.5 193 222
50 ot 9.0 - 8.0 9.0 2.0 9.4 11.2 13.6 18.7
100, .. ... ..., 47 4.7 4.7 48 6.7 7.9 9.6 11.1
250, . ... 1.9 1.9 2.0 3.1 4.2 5.0 6.1 | 7.0
BOO. . ............. 1.0 1.0 1.4 2.2 3.0 36 4.3 . 50
1000 ............. 0.5 0.7 1.0 1.5 2.1 25| o 30| 35
2600 ............. 02 0.4 0.6 1.0 1.3 1.6 1.9 2.2
5000 ............. 0.10 0.3 0.4 0.7 0.9 1.1 1.4 16
7500 ... 0 0.07 0.3 0.4 08 0.8 0.9 11| 1.3
10000 ............ 0.05 0.2 0.3 0.5 0.7 08 1.0 1.1
25000 ............ 0.02 0.14 0.2 03 0.4 0.5 06 | 0.7
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Source and Reliability of the Estimates
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SAMPLE DESIGN

The 1981 estimates are based on data coilected from Septem-
ber 1981 through December 1981 for the Annual Housing
Survey (AHS), which was conducted by the Bureau of the
Census, acting as collection agent for the Department of Hous-
ing and Urban Development. The sample for this survey was
spread over 461 sample areas (called primary sampling units),
made up of 923 counties and independent cities with coverage
in each of the 50 States and the District of Columbia.

Approximately 56,800 sample housing units {both occupied
and vacant) were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 interviews were classi-
fied as ‘‘noninterview’’ for various reasons. Occupied housing
units were classified as “noninterview’ mainly, hecause- 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information relevant
to the 1981 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 one PSU which

Standard errortables , . .. . ... App-53

was in sample. 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 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 one straturmn 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 sample housing units for the 1981 survey—The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1980
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program)
and were not part of the 1981 sample reduction.
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2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed} or type B nonin-
terviews (i.e., units not eligible for interview at the time of
survey but which could become eligible in the future} in the
1980 survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the' 1981 AHS guestion-
naire, page {App-21}.

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1980 survey.)

4. Housing 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 overali 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 an 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
enumerated in the 1970 Census of Population and Housing was
selected for the AHS. In addtion, 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 equalsized 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), 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 (HUs) 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 +

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. {These
ED’s are referred to as address ED’s.) However, in those ED’s
where addresses were incomplete or inadequate {mostly rural
areas), the selection process was accomplished using area sam-
pling methods. These ED's were divided into segments (i.e.,
small land areas with well-defined boundaries, having an expected
size of four, ar 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 interview so that an expected four housing units were
chosen for interview. 5

The sample of new construction housing units was selected
from building permits issued since January 1970. Within each
sample PSU, the building permits were chronologically ordered
by manth issued, and compact clusters of approximately four
housing units were created. Theseé 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 above.

Splitting of the sample—The described sample selection pro-
cedure produced clusters {or segments) of size-four housing
units for the sampte 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 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; evary other area sampie cluster of four
housing units was used for the survey and the remaining clusters
were assigned to the reserve sample. Y

CEN-SUP sample—Housing units at addresses missed in the
census or inadequately described in the 1970 census address
register did not have a chance of being selected forj the AHS
sample in address ED's. Consequently, a special operation was
undertaken to develop a separate sample, called the census
supplemental {CEN-SUP) sample to represent these units. Due
to time constraints on this operation, only about 40 !bercent of
the CEN-SUP units were ready to be interviewed in 1973. The
rest were interviewed for the first time in the 1974 AHS.

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 ori-
ginal sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new con-
struction frames, this meant the other half of each rural cluster
{an expected two housing units) was reactivated in 1974. Simi-
larly, 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
prabability of selection for sample housing units in fural 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 Improve-
ment Program—The 1978 Coverage Improvement Program was
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undertaken to correct certain deficiencies in the AHS national

sample from the census address and new construction frames.

The coverage deficiences included the following types of housing

units: L

1. New canstruction housing units from building permits issued
prior 1o January 1970 for which construction had not been
completed at the time of the 1970 census.

2. Housing 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 and trailers placed in parks either missed in the
1870 census or established since the 1970 census.

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

A sample of new construction housing units whose permits
were issued before January 1970 was selected in two stages.
tn the first stage, units whose permits were issued before
January 1970, but which were compfleted 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 and trailers placed in parks 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
supplemented 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 1 in 1,366.

For the remaining housing units {i.e., mobile homes and
trailers placed outside parks since the 1970 census, mobile
homes and trailers 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
housing 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 and 1981 sample reductions—By 1977, the addition to
the sample, primarily from new construction and the coverage
improvements, had increased the total sample size (interviews
plus noninterviews} to about 81,000 housing units. The sample
was reduced by about 7 percent to approximately 75,000
in 1977. This reduction did not include any CEN-SUP units or
units which were selected as part of the 1976 Coverage Improve-
ment Program. The sample was further reduced in 1981, first by

about 5 percent overall and then the rural sample was reduced
by about 25 percent in 125 “large” SMSA’s' and by about 50
percent in “small” SMSA’s! and outside of SMSA’s. These
reductions brought the sample size down to approximately
60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The
purpose of this sample was to improve the coverage in address
ED’s {i.e., ED's in which 1970 census address listings were used
for selecting the AHS sample) of housing units created in struc-
tures that were completely nonresidential at the time of the
1970 census. This sample was derived from listings created for
the Commercial Victimization Survey (CVS), a nationally repre-
sentative area sample survey conducted by the Census Bureau
for the Department of Justice. Each of the CVS area segments
was initially canvassed either in 1972 or 1975 and eligible
business establishments were listed. These listings were updated
every 6 months with the last updating having taken place in the
last half of 1977, Each basic address containing a business estab-
lishment listed for CVS was visited for the 1980 Components
of inventory Change Survey {CINCH}, which was conducted in
conjunction with the 1980 AHS, to identify HU's in structures
which were completely nonresidential at the time of the 1970
census. These cases were later matched to the 1970 census
address listings to identify those cases in address ED’s and as
an additional check to see if housing units existed in these struc-
tures at the time of the 1970 census. Due 1o the timing restraints
associated with these operations, these cases were not included
for the 1980 AHS but were included for the 1981 survey.

1981 telephone interviewing experiment—A large scale telephone
interviewing experiment was conducted in conjunction with the
1981 AHS national sample in order to provide more definitive
information about the effect of telephone interviewing on the
AHS data and cost. A randoem sample of about 12,500 AHS
national sample units was selected for the experiment. Among
the cases assigned for telephone interviewing, only those sample
housing units that had been interviewed in 1980 and had a
telephone number available were eligible to be interviewed by
telephone. Since a large portion of the total AHS national sample
was assigned for telephone interviewing, its possible effect on the
data is mentioned in the section “Reliability of the Estimates”’
of this appendix.

ESTIMATION

~In 1981, the AHS estimates employed a threestage 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

LA "large'’ SMSA is one with a 1970 population of 250,000 persons
or more and a "‘small”” SMSA is one with a 1970 population of less than
250,000 persans.
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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 PSU’s and that of the NSR housing popu-
lation in each of the four census regions of the country.

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 a census region
Estimates 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 estima-
tion category.

Thé second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of conventional new construc-
tion housing units, i.e., sample units built April 1, 1970, or later,
to independently derived current estimates where a known
deficiency in the AHS sample exists {see the section on non-
sampling error) for each of the four regions. These estimates
were considered to be the best estimates available for the num-
ber of conventional new construction units in these categories,

The second-stage ratio estimation factor was as foltows:

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 the AHS sample units. This procedure was designed to adjust
the AHS sample estimates of housing (i.e., the estimates
employing the noninterview, first-éiage, and second-stage adjust-
ments) to current vacant housing estimates for four categories

of vacant housing units and to independently derived current
housing estimates for 24 categories of occupied housing units.
Each of these categories is a combination of the characteristics
of residence, tenure, race and sex of householder.

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 {CPS),
a sample household survey conducted monthly by the Bureau of
the Census. This is the first time that CPS household estimates
based on the 1980 census were used as the independent controls
in this adjustment rather than the 1970 census-based controls.
The 1970 based estimates were about 2 percent smaller than the
1980 based estimates. This difference should be taken into
consideration when comparing the 1981 AHS estimates to the
AHS estimates for 1980 or earlier years. 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 conducted 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' fatio estimation
category. :

The second- and the third-stage ratio estimatiof procedures
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 27
categories of new canstruction 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
9 categories of new construction mobile homes-and trailers
for each of the four regions and of adjusting the AHS sampie
estimate of 18 categories of conventional new construction
units to the independently derived current estimates.

The numerators were either the unbiased weighted estimates
for the AHS sample housing units, using the existing weight
after the first-stage ratio estimation procedure (i’.e., the esti-
mates 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 than applied to. the existing
weight on the appropriate records, and the resultlng product
was used as the final wmght for tabulation,

The third-stage ratio sstimation procedure, as well as the
overall estimation procedure, reduced the samplmg 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 Pdpulation
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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 and sex of householder.
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 non-
sampling 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 precision with which an estimate from a sample approxi-
mates the average result of ail possible samples, In addition, the
standard error, as calculated for this report, also partially
reflects the variation in the estimates due to some nansampling
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 nonsampting
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 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 resuit 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 inctuded in the con-
structed intervat,

The figures presented in the tables {pages App-53 to App-57)
of this appendix are approximations to the standard errors of
various estimates shown in this report, In order to derive standard
errors that would be applicable to a wide variaty of items and also
could be prepared at a moderate cost, a number of approxima-
tions were required, As a result, the tables of standard errors pro-
vide 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 1981 national housing
inventory estimates in this report. Tables 11, IV, and V present
the standard errors applicable 1o estimates for the Northeast,
North Central, South, and West Regions. Linear interpolation
should be used to determine standard errors for levels of esti-
mates not specifically shown in tabtes | 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 percent-
ages, particularly if the percentages are 50 percent or more.

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 Il. The standard
errors shown in table VIl should be used for specified items.
Table VIII shows the approximate standard etror of all regional
estimated percentages of housing units except those pertaining
to the specified items in tables 1V and V. The standard errors
shown in tables IX 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 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 vy, tables VI through X under-
estimate 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
¥ = the denominator of the ratio
g, = the standard error of the numerator
o, = the standard error of the denominator
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Hlustration of the use of the standard error tables. llustration
/—Table A-1 of this report shows that inside the United States
thére were 3,775,000 owner-occupied housing units occupied
by recent movers in 1981, Interpolation in standard error table
I shows that the standard error of an estimate of this size is
approximately 85,000. The following procedure was used
in interpolating.

The informatiaon presented in the following table was extracted
from standard error table I. The entry for ““x’* is the one sought.

»Size of estimate Standard error
{000} {000}
2500 ................. 71
371 . . ... .. X
5000 ,................ 98

By vertically interpolating between 71 and 98, the entry for “x*’
is determined to be 85.

3,775-2,500=1,275
5,000-2,500 = 2,500
1,275

71+ 3.500 (88—71) =85

Consequently, the 68-percent confidence interval, as shown by
these data, is from 3,690,000 to 3,860,000 housing units.
Therefore, a conclusion that the average estimate of 1981
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
3,639,000 to 3,911,000 housing units with 80 percent con-
fidence; and that the average estimate lies within the interval
from 3,605,000 to 3,945,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 3,775,000 owner-occupied
housing units occupied by recent movers in 1981, 167,000, or
4.4 percent, had six persons or more. Interpolation in standard
error table VI {i.e., interpolation on both the base and per-
cent) 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.

Base of percentage Estimated percentage
000) 2 44 5
2500 ............ 04 a 0.6
3776 . . ... ... ..., p
5000 .,........... 0.3 b 04

1. By horizontal interpolation between 0.4 and 0.6, the entry
for cell “*a"" is determined to be 0.6.

44-20=24
5.0-2.0=3.0

24 _
04 +2= (0.6-0.4) =06

2. By horizontal interpolation between 0.3 and 0.4, the entry
for cell ’b” is determined to be 0.4,

44-20=24
50-2.0=3.0

03 +33 (0.4-0.3) = 0.4

3. By vertical interpolation between 0.6 and 0.4, the entry for
p"’ is determined to be 0.5.

3,7756-2,500 = 1,275
5,000-2,500 = 2,500

1,275

0.6+ 5500

{0.4-06)=0.5

Consequently, the 68-percent confidence interval, as shown by
these data, is from 3.9 to 4.9 percent; the 80-percent confidence
interval is from 3.6 to 5.2 percent; and the 95-percent con-
fidence interval is from 3.4 to 5.4 percent.

Hlustration !/—~Table A-21 of this report shows that in the
United States in 1981 there were 178,000 owner-occupied
housing units having a recent mover householderl': of Spanish
origin. Interpolation in standard error table |l shows that the
standard error of an estimate ot this size is approximately
22000, Consequently, the 68-percent confidence interval is
from 156,000 to 200,000 housing units. Therefore, a conclusion
that the average estimate, derived from all possible sampies, of
1981 owner-occupied housing units having a recent mover
householder of Spanish origin 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 samplés, lies within the interval from
143,000 to 213,000 housing units with 90 percentl‘conﬂdence;
and that the average estimate lies within the interval from
134,000 to 222,000 housing units with 95 percent confidence.

In 1981, 1able A-21 also shows that of the 178,000 owner-
occupied housing units having a recent mover householder
of Spanish origin, 88,000, or 49.4 percent, had three bedrooms.
Interpolation in standard error table VIl {i.e., interpolation on
both the base and the percent) shows that the standard error
of the above percentage is 6.8 percentage points, Consequently,
the 68-percent confidence interval, as shown by these data, is
from 42.6 to 56,2 percent; the 90-percent confidence interval
is from 38.5 to 60.3 percent; and the 95-percent confidence
interval is from 35.8 to 63.0 percent.

Differences—The standard errors sh_own are not directly appli-
cable to differences between two sample estimates. The stand-
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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 dif-
ference between separate and uncorrelated characteristics in
the same area. If there is a high positive correlation-between the
two characteristics the formula will overestimate the true error;
if there is a high negative correlation between the two charac-
teristics, 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 there were 330,000 owner-occupied housing units
occupied by recent movers with five persons. Table A-1 also
shows that in the United States in 1981 there were 167,000
owner-occupied housing units occupied by recent movers with
six persons or more. Thus, the apparent difference "between
the number of 1981 owner-occupied housing units occupied
by recent movers with five persons and.the number with six
persons or more is 163,000, Interpolation in standard error
table | shows that the standard error on an estimate of 330,000
to be approximately 28,000 and the standard error on an esti-
mate of 167,000 to be approximately 18,000. Therefore, the
standard error of the estimated difference of 163,000 is about
32,000.

32,000 =+/ (26,000 + (18,000

Consequently, the B68-percent confidence interval for the
163,000 difference is from 131,000 to 195,000 housing units.
Therefore, a conclusion that the average estimate of this dif-
ference, derived from all possible samples, lies within a range
computed in this way would be correct for roughly 68 percent
of all possible sampies. Similarly, .the 90-percent confidence
interval is from 112,000 to 214,000 housing units, and the 95-
percent confidence interval is from 99,000 to 227,000. Thus,
-we can conciude with 95 percent confidence that the number of
1981 owner-occupied housing units occupied by recent movers
with five persons is different than the number of owner-occupied
housing units occupied by recent movers with six persons or
more since the 95-percent confidence interval of this difference
does not include zero or negative values.

Medians—For medians presented in certain tables, the sampling
error depends on the size of the base and on the distribution
.upon which the median is based. An approximate method for
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so there is a
stated degree of confidence that the average median from all
possible samples lies within the interval. The following pro-
cedure may be used to estimate confidence limits of a median
based on sample data: '

1. From ' standard error tables V| through X, determine the

© standard error of a 50-percent characteristic on the base of
the median, :

2. Add to and subtract from 50 percent the standard error
determined in step 1.

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab-
lished in step 2. To find the lower endpoint of the confi-
dence interval, it is necessary to know into which interval of
the distribution the lower percentage limit falls, Simtlarly,
to find the upper endpoint of the confidence interval, it is
necessary to know into which interval of the distribution
the upper percentage limit falls. These two distribution
intervals could be different, although this will not happen
very often. )

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

Hiustration of the computation of the 95percent confidence
interval for a median—Table A-1 of this report shows the
median number of persons in owner-occupied housing units
occupied by recent movers in the United States was 2.7 in 1981.
The base of the distribution from which this median was deter-
mined is 3,775,000 housing units.

1. Interpolation using standard error table VI shows that the
standard error- of 50 percent on a base of 3,775,000 is
approximately 1.2 percentage points.

2. To obtain a 9b-percent confidence interval on the estimated
median, initiatly add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percentage
timits of 47.6 and 52.4.

3. From the distribution for ““persons’’ in table A-1, the interval
for owner-occupied housing units occupied by recent movers
with three persons (for purposes of calculating the median,
the category of three persons is considered to be from 2.5 to
3.5 persons) corresponds to the 47.6 percent derived in
step 2. About 1,753,000 housing units, or 46.4 percent, fal!
below this interval, and 789,000 housing units, or 20.9 per-
cent, fall within this interval. By linear interpolation, the
lower limit of the 9b-percent confidence interval is found
to be about: ’ :

(47.6-46.4) _

2.5+ (3.5+2.5) 209

2.6

Similarly, the interval for owner-occupied housing units occu-
pied by recent movers with three persons corresponds to
the 52.4 percent derived in step 2. About 1,753,000 housing
units, or 46.4 percent, fall below this interval, and 789,000
housing units, or 20.2 percent, fall within this interval. The
upper limit of the 95-percent confidence interval js found to
be about:

(62.4-46.4) _

25+ (3,5-25}) 50.9

2.8
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Thus, the 95-percent confidence interval ranges from 2.6 to
2.8 persons, :

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information
about all cases; definitiona! difficulties; differences in the
interpretation of questions; inability or unwillingness to provide
correct information on the part of respondents; mistakes in
recording or coding the data; and other errors of coltection,
response, processing, coverage, and estimation for missing data.
Nonsampling errors are hot unique to sample surveys since they
can, and do, occur in complete censuses as well,

Obtaining a2 measurement of the total nonsampling error
associated with the estimates from.a‘éurvey 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 1981 AHS national
sample.

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 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, they can differ from
medians calculated directly from the published data.

Reinterview program—For the AHS national sample, a study
was conducted to 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 subsampie
of the AHS households. These households were revisited and
answers to some of the guestions 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 were done during the original interview.

1. The correct housing 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 “Qccupancy Status’’ was
obtained,

W

The results of the 1981 and 1980 reinterview studies were
not available at the time of publication. In addition, the 1979
reinterview was carried out as an interviewer quality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda,
“‘Reinterview Results for the Annual Housing Survey—National
Sample 1977 and *‘Reinterview Results for the Annual Housing
Survey—National Sample 1978’ are presented below.

In 1978, a substantial portion of the reinterview questionnaire
was devoted to testing the new questions 1 through 7 (parts a
and b). The questions {part a}, which were asked only at housing
units interviewed in the previous year, determined whether
there had been a change since last year in selected nonattitudinal
items. If a change- had been recorded or the respondent did
not know if a change had occurred, part b of the question,
which collects the value of the item, was asked. The reinter-

" viewers asked these items using the questions as formatted in

1977. Comparing the responses from the differently formatted
questions, the 1978 reinterview found that 80 percent of the
questions showed low levels of inconsistency with the remainder
showing moderate leveis. '

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and ‘66 percent of the attitudinal items showing high
levels of inconsistency. 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 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 cost 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
these studies,

Coverage errors—Deficiencies in the representation of conven-
tional new construction {non-mobile home or trailer) for the
AHS new construction sample {mentioned previously in the
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section on estimation) is an example of coverage errors. During
the sampling of building permits, only those issued more than
4 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 4 months in advance of the survey.

It is estimated that the 1981 AHS sample missed about 0.8
percent {i.e., about 157,000 units) of conventional housing
units built after April 1970 because the permits for these units,
which were built before October 1981, were issued less than 4
months in advance of the survey. The second-stage ratio esti-
mation 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. Review of the
second-stage ratio estimation procedure indicates that we have
consistently overcompensated for this deficiency every year
since 1975 by ratio adjusting the new construction to counts of
new construction for the end of the interview period, which
has been December or Janvary instead of October, This over-
compensation may inflate the new construction counts by
100,000 to 300,000 units. '

Changing this procedure to correct for this overcompensation
would reduce the estimate of housing units built since the last
survey since it would be based on a 10-month time period rather
than 12 months. Thus, it was decided not to change this pro-
cedure so that the estimate of housing units built since the last
survey would be consistent with previous vears’ estimates,
which are generally based on & 12-month time period.

In addition, the 1976 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were -not in the
same 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
mabile homes and trailers 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 busingss
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 housing units located inside these ED’s would be repre-
sented in the sample. However, it has been estimated that the
1981 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 total count of housing is concerned, i.e.,

v

it adjusts the estimate of the total housing inventory to the best
available estimate. However, biases of subtotals would still
remain,

Effects of ratio estimation on the estimates of change—As stated
previously, 1981 was the first AHS for which 1980 census-based
estimates, rather than 1970 census-based estimates, were used in
the third-stage ratio estimation procedure. Since the 1980-based
estimates are about 2 percent higher than the corresponding
1970-based estimates, this will cause estimates of change between
1981 AHS data and data for 1980 or earlier years to be over-
stated. This overstatement should be taken into consideration
during the analysis of estimates of change.

Possible effects of telephone interviewing on the data—A
preliminary analysis of the 1981 Telephone Interviewing Experi-
ment has been completed. It has been concluded that data
collected, using the telephone interviewing procedures, were
not sufficiently different from data collected by regular personal
interviews, to preclude basing the 1981 AHS national sample
published data. However, since the percentage of the com-
parison tests that were significant was slightly above what
could be expected, by chance, there was some evidence that
telephone interviewing may have had an effect on the data.
Thus, some caustion should be exercised, in making compari-
sons between the 1981 AHS data and data from preceding years.

TABLE 1. Standard Errors of Estiinated Numbers of Housing Units: 1981
(Excluding Estimates of Housing Units Pertaining to New Construction,
No Bedrooms, Lacking Complete Plumbing, Mobile Hames, and Housing
Units With Spanish-Origin Householder)

(68 chances out of 100)

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
oo) | white | 5% | (o00) White | Sl
{000) (000) (000) {¢00)
0...... 2 212500 ... 71 61
5...... 3 3 |5,000 ... 98 68
10 ..... 5 517,500 ... 119 51
25 ..... 7 7 1 10,000. . . 135 -
B0 ..... 10 10 | 25,000. . . 193 -
100..... 14 14 | 50,000. . . 216 -
250..... 23 22 | 75,000. . . 167 —_
500..... 32 31 | 85,000. .. 112 -
1,000 45 43
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TABLE II, Standard Errors of Estimated Numbers of Housing Units Per-
taining to New Construction, No Bedrooms, Lacking Complete Plumb-

ing, Mohile Homes, and Housing Units With Spanish-Origin Householder:

TABLE V. Standard Errors of Estimated Numbers of Housing Units Per-
taining to New Construction, No Bedrooms, and Lacking Complete
Plumbing for the Nertheast, North Central, and West Regions and to

1981 Mabile Homes for the Northeast and North Central Regions: 1981
{68 chances out of 100} {68 chances out of 100, For estimates pertaining to mobile homes for
the West Region, apply a factor of 1.66 to the standard grrors)
Standard error Standard error Size of Standard Size of Standard
estimate error estimate errar
Size of Total, Size of Total, ‘
estimate | White, or Black estimate White, or Black (000) (000} (000) (000)
0on) SE::::" (000} S::';::Ih 0 e, 3ls00......... 39
5. . 411000 ....... 56
(000) (000) (00c) (000) 10 ......... 612500 ....... 87
0. .. 3 3| 1000 ... 53 50 25 . ... ... .. 915000 ....... 122
50 ......... 1317500 ....... 148
5 ...... 4 412500 ... 83 A
100......... 181 10000....... 168
10 ..... 5 5{5,000 ... 116 79 250 28 | 25000 243
25 ..., 8 817500 ... 139 6o Tt o
50 ..... 12 121 10,000. . . 159 -
100.. ... 17 17 | 25,000. . . 227 - -
250. . ... 27 26 | 50,000. . . 253 —
500..... 37 37
TABLE I11. Standard Errors of Estimated Numbers of Housing Units Per-
taining to the Naortheast, North Central, South, and West Regions: 1981
(Excluding Estimates of Housing Ynits Pertaining to New Construction,
No Bedrooms, and Lacking Complete Plumbing for the Northeast, .
Narth Central, and West Regions, and Excluding Mobile Homes for TABLE V. Standard Errors of Estimated Numbers of Housing Units
Each of the Regions) Pertaining to Mobile Homes for the South Region: 1981
{68 chances out of 100) {68 chances out of 100}
Size of Standard Size of Standard Size of Standard Size of Standard
estimate efror estimate erfor estimate error estimate error
{000} {000) {0c0) {000} {000} {000) {000) {000)
o.......... 21600......... 33 0O.......... 51600......... 50
5 ... ... 311000 ....... 47 5.......... 51000 ....... 70
10 ......... 512500 ....... 74 10......... 7025800 ....... 109
25 ... .. 715000 ....... 105 25 ... ... .. 115000 ....... 150
50 .. ....... 107500 ....... 129 B0 ......... 16 | 7,500 ....... 179
100, . ....... 15| 10,000. ... ... 148 100, ........ 22110000....... 20
250, . ....... 23{25000....... 235 250......... 35 25,000....... 259
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TABLE V). Standard Errors of Estimated Percentages of Housing Units: 1981 (Excluding Estimated Percentages of Housing Units Pertaining to New

Construction, No Bedroams, Lacking Complete Plumhing, Mobile Homes, and Housing Units With Spanish-Origin Householder)

5

{68 chances out of 100)

Base of percentage

Estimated percentage

{000) 0ot 100 1or99 20r98 5or95 10 or 90 150r 85 250r 75 50
B e 29.1 29.1 29.1 29.1 291 291 29.1 320
10 ... .. 17.0 17.0 17.0 17.0 "17.0 " 17.0 19.6 22.7
25 e 76 7.6 7.6 7.6 86 10.2 124 14.3
50 .. ... ..o 3.9 3.9 3.9 4.4 6.1 7.2 8.8 10.1
100............... 20 2.0 20 3.1 4.3 5.1 6.2 7.2
250. . ..., ... .. 0.8 0.9 1.3 20 27 3.2 3.9 4.5
500, . ............. 04 0.6 0.9 1.4 1.9° 23 28 3.2
1000 ............. 0.2 05 0.6 1.0 1.4 1.6 2.0 23
2500 ... .. ... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4
5000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
7500 ............. 0.03 0.2 0.2 04 0.5 0.6 0.7 0.8
106,000 ............ 0.02 0.14 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.13 0.2 0.3 03 | 04 ‘05
50,000 ............ — 0.06 0.09 0.14 0.2 0.2 03 0.3
75000 .. ... ... ... - " 0.05 0.07 0.71 0.2 0.2 0.2 03
85,000 ............ - 0.05 0.07 0.1 0.16 0.2 0.2 0.2

TABLE Vi1, Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, Lacking Complete Plumbing,
Mohile Homes, and Housing Units With Spanish-Origin Householder: 1981

{68 chances out of 100}

Base of percentage
(000)

Estimated percentage

Dor 100 1or99 20798 bor85 100r 90 150r 85 250175 50
................ 36.1 36.1 36.1 36.1 36.1 36.1 36.1 37.6
............... 22,0 22.0 22,0 22.0 22.0 22.0 23.0 26.6
............... 10.2 10.2 10.2 10.2 10.2 12.0 146 16.8
............... 5.3 5.3 5.3 5.3 7.1 8.5 10.3 11.8
............... 27 2.7 2.7 37 5.0 6.0 73 84
............... 1.1 1.1 15 23 32 38 46 5.3
............... 0.6 07 | 11 1.6 23 2.7 33 38
............. 0.3 o5 | © o07. 1.2 16 1.9 2.3 27
............. 0.11 0.3 05 0.7 1.0 1.2 1.5 1.7
............. 0.06 0.2 0.3 0.5 0.7 0.8 1.0 1.2
............. 0.04 0.2 0.3 04 0.6 0.7 0.8 1.0
............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8
............ 0.01 0.11 0.15 0.2 0.3 0.4 05 05
............ 0.01 0.07 0.11 0.2 0.2 0.3 0.3 0.4
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TABLE VI, Standard -Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1981
{Excluding Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, and Lacking Comglete Flumbing for the Northeast,
North Central, and West Regions and Excluding Mohile Homes for Each of the Regions)

{68 chances out of 100}

Base of percentage

Estimated percentage

f000) Oor 100 1o0r99 20r98 5ar 95 10 or 90 150r 85 250r75 50
- 306 . 306 30.6 308 30.6 306 30.6 332
10 ... 18.1 18.1 18.1 181 18.1 18.1 20.3 235
25 .. e 8.1 8.1 8.1 8.1 8.9 10.6 12.9 14.8
80 ... 4.2 4.2 4.2 4.6 6.3 7.5 9.1 10.5
100, . ... . ... 22 2.2 2.2 3.2 4.5 5.3 6.4 74
260, .. ... . . 09 09 1.3 20 28 34 4.1 4.7
B0O............... 0.4 0.7 0.9 1.4 2.0 2.4 -29 33
1000 ............. 0.2 0.5 0.7 1.0 14 1.7 20 23
2500 ............. 0.09 0.3 0.4 0.6 0.9 1.1 1.3 1.5
00O ............. 0.04 0.2 03 05 0.6 0.7 0.9 . 1.0
7500 ............. 0.03 0.2 0.2 04 0.5 06 0.7 09
10000 ............ 0.02 0.15 0.2 0.3 0.4 0.5 0.6 0.7
25000 ... .......... 0.01 0.09 | 0.13 0.2 0.3 03 04 0.5

TABLE 1X. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, and Lacking Complete Plumbing

for the Northeast, North Central, and West Regions, and to Mohile Homes for the Northeast and North Central Regions: 1981

{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 percentage

Estimated percentage

(000} Oor 100 1o0r99 20r98 50r95 100r 90 150r 85 250r7% 50
B e 385 385 38.5 38.5 385 - 385 38.5 39.6
10 .. i 23.9 239 23.9 239 239 23.9 242 28.0
25 L. 1.1 11.1 1.1 1.1 111 12.6 15.3 17.7
B0 . ... 5.9 5.9 5.9 5.9 7.5 8.9 10.8 125
100, . ............. 3.0 3.0 3.0 3.9 5.3 6.3 7.7 8.8
250, .. ... 0 1.2 1.2 1.6 24 34 4.0 438 5.6
500. . ............. 0.6 08 1.1 1.7 24 28 34 4.0
100 ............. 0.3 0.6 0.8 1.2 1.7 2.0 24 2.8
2500 ............. 0.13 04 05 08 1.1 1.3 1.5 1.8
5000 . ......_ ..... 0.06 0.2 0.4 05 08 09 1.1 1.3
7900 ............. 0.04 0.2 0.3 04 06 0.7 0.9 1.0
10000 ............ 0.03 0.2 0.2 04 05 0.6 08 0.9
25000 ............ 0.01 0.1 0.2 0.2 0.3 0.4 05 0.6
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TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Mobile Homes for the South Region: 1981
(68 chances out of 100)
Base of percentage Estimated percentage
000} 0or 100 10r99 2or98 50r95 100r 90 150r85 250r7% 50 -
B i e, 497 497 49.7 497 '49.7 48,7 49.7 49.7
10 ... 331 33.1 331 331 331 331 331 36.2
26 e 16.5 16.5 16.5 16.5 16.5 16.5 19.3 222
= o 9.0 9.0 9.0 9.0 94 11.2 13.6 15.7
L 4.7 47 4.7 4.8 6.7 1.9 9.6 111
280, ... ... 1.9 1.9 20 3.1 42 50 6.1 70
50O, .............. 1.0 1.0 1.4 2.2 3.0 36 43 5.0
1000 0 ............ 0.5 07 1.0 1.5 21 2.5 30 3.5
2500 ... . ..., 0.2 0.4 0.6 1.0 1.3 16 1.9 22
5000 ............. 0.10 0.3 04 0.7 0.9 1.1 1.4 1.6
7000 ............. 0.07 03 04 0.6 08 0.9 1.1 1.3
10000 ............ 0.05 0.2 0.3 056 0.7 0.8 10 1.1
25000 ............ 0.02 0.14 0.2 0.3 04 05 0.6 0.7
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SAMPLE DESIGN

The 1981 estimates are based on data collected from
September 1981 through December 1981 for the Annual
Haousing 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), made up of 923 counties and independent cities with
coverage in each of the 50 States and the District of Columbia.

Approximately 56,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information
relevant to the 1981 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 one PSU which

was in sample with certainty. These 156 strata were mostly the
larger SMSA‘s and were called self-representing (SR) since the
sample from the sampie-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 unjts 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 resulted in 220 NSR sample PSU’s.} |n 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 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 totat of 461 PSU’s,

Designation of sample housing units for the 1981 survey-The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1980
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program}
and were not part of the 1981 sample reduction,
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2. All sample housing units.that were either type A noninter-
views (i.e,, units eligible to be interviewed) or type B
noninterviews (i.e., units not eligible for interview at the
time of survey but which could become eligible in the
future) in the 1980 survey. {For a list of reasons for type A
and type B noninterviews, see the facsimile of the 1981 AHS
questionnaire, page App-21).

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. (This sample
represented the housing units built in pefmit-issuing areas,
since the 1980 survey.)

4. Housing 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
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
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).

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
constructed since the 1970 census. These samples were selected
at about twice the rate mentioned previously (i.e, at 2 in
1,368}, 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 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, com-
bined in the following formula: '

Number of group quarters persons in the ED
) 3

Nurnber of HU’s in 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', the selection was accomplished using the list of
addresses for the ED as compiled in the 1970 census. {These
ED’s are referred to as address ED's.) 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 interview so that an expected four housing units
were chosen for interview.

The sample of new construction housing 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. 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 foulr housing units was used for the
survey and the remaining clusters were assigned to the reserve
sample,

CEN-SUP sample—Housing units at addresses missed in the
census or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS
sample in address ED's, Consequently, a special operation was
undertaken to develop’ a separate sample, called the census
supplemental {CEN-SUP) sample to represent these units, Due
to time constraints on this operation, only about 40 percent of
the CEN-SUP units were ready to be interviewed in 1973. The

rest were interviewed for the first time in the 1974 AHS.

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 rura} 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-
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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 types
of housing units:

1. New construction housing units from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census,

2. Housing 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. Mobhile homes and trailers placed in parks either missed in
the 1970 census or established since the 1970 census.

5. Mobhile homes and trailers placed outside parks since the
1970 census or vacant at the time of the 1970 census.

A sample of new construction housing 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. Second, these
units were then sampled so that the overall probability of
selection was about 1in 1,320.

* A sample of mobile homes and trailers placed in parks missed
by the census or established after the census was afso selected in
two stages. During the first stage, a list of mobile home parks
was obtained from commercial listings. This list was then
supplemented 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 overa!l probability of
selection was about 1in 1,366.

For the remaining housing units (i.e., mobile homes and
trailers placed outside parks since .the 1970 census, mobile
homes and trailers 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 housing 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 and 1981 sample reductions—By 1977, the addition to the
sample, primarily from new construction and the coverage
improvements, had increased the total sample size {interviews
plus noninterviews} to about 81,000 housing units, The sample
was reduced by about 7 percent to approximately 75,000 in
1977. This reduction did not include any CEN-SUP units or
units which were selected as part of the 1976 Coverage

Improvement Program, Initially, the sample was further reduced
in 1981 by about 5 percent. Subsequently, the rural sample was
reduced by about 25 percent in 125 “large” SMSA's' and by
about 50 percent in “small’”” SMSA’s! and outside the SMSA's.
These reductions brought the sample size down to approxi-
mately 60,000 housing units in 1981,

Suppiemental sample from nonresidential conversions—The pur-
pose of this sample was to improve the coverage in address ED's
(i.e., ED's in which 1970 census address listings were used for
selecting the AHS sample) of housing units created in structures
that were completely nonresidential at the time of the 1970
census, This sample was derived from listings created for the
Commercial Victimization Survey (CVS), a nationally represent-
ative area sample survey conducted by the Census Bureau for
the Department of Justice, Each of the CVS area segments was
initially canvassed either in 1972 or 1975 and eligible business
establishments were listed, These listings were updated every 6
months with the list updating in the last half of 1977. Each
basic address containing a business establishment listed for CVS
was visted for the 1980 Components of Inventory Change
Survey (CINCH), which was conducted in conjunction with the
1980 AHS, to identify HU's in structures which were com-
pletely nonresidential at the time of the 1970 census. These
cases were fater matched to the 1970 census address listings to
identify those cases in address ED's and as an additional check
to see if housing units existed in these structures at the time of
the 1970 census. Due to the timing restraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 survey.

1981 telephone interviewing experiment—A large scale tele-
phone interviewing experiment was conducted in conjunction
with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone inter-
viewing on the AHS data and cost. A random sample of about
12,500 AHS national sample units was selected for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been
interviewed in 1980 and had a telephone number available were
eligible to be interviewed by telephone. Since a large portion of
the total AHS national sample was assigned for telephone
interviewing, its possible effect on the data is mentioned in the
section ““Reliability of the Estimates” of this appendix. .

ESTIMATION

in 1981, 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

' A “large” SMSA is one with a 1970 population of 250,000 persons
or more and a ''small” SMSA is one with a 19270 populaticn of less than
250,000 persons.




App-48

APPENDIX B—Continued

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
sampie 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 PSU’s and that of the NSR housing
population in each of the four census regions of the country,

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 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 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 conventional new construc-
tion housing units; i.e., sample units built Aprii 1, 1970, or
later, to independently derived current estimates where a known
deficiency in the AHS sample exists (see the section on
nonsampling error) for each of the four regions. These estimates
were considered to be the best estimates available for the
number of conventional new construction units in these
categories. '

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
estimates 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 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 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 categories is a combination of the characteristics
of residence, tenure, race of householder, and sex of house-
holder. o

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
{CPS), a sample household survey conducted monthly by the
Bureau of the Census. This is the first time that CPS household
estimates based on the 1980 census were used as the inde-
pendent controls in this adjustment rather than the 1970
census-based controls, The 1970-based estimates were about 2
percent smaller than the 1980 based estimates. This difference
should be taken into consideration when comparing the 1981
AHS estimates to the AHS estimates for 1980 or earlier years.
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 conducted 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 prolc':edure. The
computer 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 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 27
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 9
categories of new construction mobile homes and trailers for
each of the four regions and of adjusting the AHS sample
estimate of 18 categories of conventional new construction
units to the independently derived current estimates.

The nurmerators were either the unbiased weighted estimates
for the AHS sample housing units, using the existing weight
after the first-stage ratio estimation procedure (i.e., the esti-
mates 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 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
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SAMPLE DESIGN

The 1981 estimates are based on data collected from
September 1981 through December 1981 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 Oevelopment. The sample for this survey
was spread over 461 sample areas (called primary sampling
units), made up of 923 counties and independent cities with
coverage in each of the 50 States and the District of Columbia.

Approximately 56,800 sample housing units {both occupied
and vacant) were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information
relevant to the 1981 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 which

was 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
ong 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 resulted 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 PSLYs 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 1981 survey—The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1980
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program)
and were not part of the 1981 sample reduction.
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2. All sample housing units.that were either type A noninter-
views (i.e, units eligible to be interviewed} or type B
noninterviews (i.e., units not eligible for interview at the
time of survey but which could become eligible in the
future} in the 1980 surirey. (For a list of reasons for type A
and type B noninterviews, see the facsimile of the 1981 AHS
questionnaire, page App-21}.

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. {This sample
represented the housing units built in pefmit-issuing areas,
since the 1980 survey.)

4. Housing 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
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
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).

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
constructed since the 1970 census. These samples were selected
at about twice the rate mentioned previously {ie, 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 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}, 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, com-
bined in the following formula:

Number of group quarters persons in the ED
] 3

Number of HU's in the ED +

4

The next step was to sefect 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. (These
ED’s are referred to as address ED's.) However, in those £D'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 Yand 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 interview so that an expected four housing units
were chosen for interview,

The sample of new construction housing 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. 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,

CEN-SUP sample—Housing units at addresses missed in the
census or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS
sample in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample, called the census
supplemental {CEN-SUP) sample to represent these units. Due
to time constraints on this operation, only about 40 percent of
the CEN-SUP units were ready to be interviewed in 1973. The
rest were interviewed for the first time in the 1974 AHS.

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 bhousing units for the 1976 Coverage
Improvement Program—The 1976 Coverage {mprovement Pro-
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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 types
of housing units:

1. New construction housing units from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

2. Housing 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 and trailers placed in parks either missed in
the 1970 census or established since the 1970 census.

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

A sample of new construction housing 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, Second, these
units were then sampled so that the overall probability of
selection was about 1in 1,320,

A sample of mobile homes and trailers placed in parks 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
supplemented 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 1 in 1,366.

For the remaining housing units (i.e., mobile homes and
trailers placed outside parks since the 1970 census, mobile
homes and trailers 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 housing 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 and 1981 sample reductions—By 1977, the addition to the
sample, primarily from new construction and the coverage
improvements, had increased the total sample size (interviews
plus noninterviews) to about 81,000 housing units, The sample
was reduced by about 7 percent to approximately 75,000 in
1977. This reduction did not include any CEN-SUP units or
. units which were selected as part of the 1976 Coverage

Improvement Program. Initially, the sample was further reduced
in 1981 by about b percent. Subsequently, the rural sample was
reduced by about 26 percent in 125 “large” SMSA’s' and by
about 50 percent in “small”* SMSA's! and outside the SMSA's.
These reductions brought the sample size down to approxi-
mately 60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The pur-
pase of this sample was to improve the coverage in address ED's
(i.e.,, ED’s in which 1970 census address listings were used for
selecting the AHS sample) of housing units created in structures
that were completely nonresidential at the time of the 1970
census, This sample was derived from listings created for the
Commercial Victimization Survey {CVS), a nationally represent-
ative area sample survey conducted by the Census Bureau for
the Department of Justice. Each of the CV$ area segments was
initially canvassed either in 1972 or 19756 and eligible business
establishments were listed. These listings were updated every 6
months with the list updating in the last half of 1977. Each
basic address containing a business establishment listed for CVS
was visted for the 1980 Components of [nventory Change
Survey (CINCH), which was conducted in conjunction with the
1980 AHS, to identify HU’s in structures which were com-
pletely nonresidential at the time of the 1970 census. These
cases were later matched to the 1970 census address listings to
identify those cases in address ED’s and as an additional check
to see if housing units existed in these structures at the time of
the 1970 census, Due to the timing restraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 survey.

1981 telephone interviewing experiment—A large scale tele-
phone interviewing experiment was conducted in conjunction
with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone inter-
viewing on the AHS data and cost. A random sample of about
12,600 AHS national sample units was selected for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been
interviewed in 1980 and had a telephone number available were
eligible to be interviewed by telephone. Since a large portion of
the total AHS national sample was assigned for telephone
interviewing, its possible effect on the data is mentioned in the
section ‘‘Reliability of the Estimates’’ of this appendix.

ESTIMATION

in 1981, 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

LA “large” SMSA is one with a 1970 population of 250,000 persons
or more and a “small” SMSA is'one with a 1970 population of less than
250,000 persons.
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adjustment was done separately for occupied and vacant units.
The neninterview 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 PSU’s and that of the NSR housing
population in each of the four census regions of the country.

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 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 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 conventional new construc-
tion housing units; i.e., sample units built April 1, 1970, or
later, to independently derived current estimates where a known
deficiency in the AHS sample exists {see the section on
nonsampling error) for each of the four regions. These estimates
were considered to be the best estimates available for the
number of conventional new construction units in these
categories.

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
estimates 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 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 adjust-
ments} 10 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 categories is a combination of the characteristics
of residence, tenure, race of householder, and sex of house-
holder,

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
{CPS), a sample household survey conducted monthly by the
Bureau of the Census. This is the first time that CPS household
estimates based on the 1980 census were used as the inde-
pendent controls in this adjustment rather than the 1970
census-based controls. The 1970-based estimates were about 2
percent smaller than the 1980-based estimates. This difference
should be taken into consideration when comparing the 1981
AHS estimates to the AHS estimates for 1980 or earlier years.
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 conducted 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
computer 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 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 27
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 9
categories of new construction mobile homes and trailers for
each of the four regions and of adjusting the AHS sample
estimate of 18 categories of conventional new construction
units to the independently derived current estimates,

The numerators were either the unbiased weighted estimates
for the AHS sample housing units, using the existing weight
after the first-stage ratio estimation procedure (i.e., the esti-
mates 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
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probability 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
householder, and sex of householder, 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 AHS
national sample.

Sampling errors—The particular sample used for this survey is
oneg 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 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, also 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 nonsamgpling 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 zbove 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
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 tables (pages App-53 to App-59)
of this appendix are approximations to the standard errors of
various estimates shown in this report. In order to derive stand-
ard errors that woutd be applicable to a2 wide variety of items and
also could be prepared at a moderate cost, a number of approxi-
mations 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 |, Ii, and I1]
present the standard errors applicable to the 1981 national
housing inventory estimates in this report, and tables 1V and V

‘present the standard errors applicable to 1973-1981 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 total uponwhich the percent-
age is based. Estimated percentages are relatively more reliable
than the corresponding estimates of the numerators of the per-
centages, particularly if the percentages are 50 percent or more.

Tables VI through X1l present the standard errors of esti-
mated percentages. Tables VII and VIl show the approximate
standard errors of all national estimated percentages of housing
units. Tables IX and X show the approximate standard errors of
the estimated percentages of 1973-1981 lost housing units, Table
XI shows the approximate standard error of all regional esti-
mated percentages of housing units. Two-way interpolation
should be used to determine standard errors for estimated
percentages not specifically shown in tables VII through X1,

Included in tables | through X1 are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered to be overestimates of the true standard
errors and should be used primarily for construction of confi-
dence 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 VII through X| under-
estimate the standard error of the ratio when there is little or no
correlation hetween x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

where: x = the numerator of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator
o= the standard error of the denominator
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Hilustration of the use of the standard error tables. Illustration
I—Table A-1 of this report shows that in urban areas of the
United States there were 23,637,000 renter-occupied housing
units in 1981, Interpolation in standard error table 1l shows
that the standard error of an estimate of this size is approxi-
mately 180,000. The following interpolating procedure was
used.

The information presented in the following table was

extracted from standard error table {11, The entry for 'x” is the
one sought.

Size of estimate Standard error
(000) (800}
10000 ................ 130
23637 . ... ... ... X
25000 ... ... .......... 185

By vertically interpolating between 130 and 185, the entry for
“x'" is determined to be 180,

23,637—-10,000 = 13,637
25,000-10,000 = 15,000

130 + 13837 (185130 = 180

15,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 23,457,000 to 23,817,000 housing units.
Therefore, a conclusion that the average estimate of 1981
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
23,349,000 to 23,925,000 housing units with 90 percent
confidence; and that the average estimate lies within the interva!l
from 23,277,000 to 23,997,000 housing units with 95 percent
confidence. .

Table A-1 also shows that of the 23,637,000 renter-occupied
housing units in urban areas, 6,909,000, or 29.2 percent, were
occupied by two 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 0.4. The following interpolating procedure was used.

The information presented in the table below was extracted
from standard error table VII. The entry for “p” is the one
sought.

Base of percentage Estimated percentage
{000) 2 2.2 50
10000 ........... 0.6 a 0.7
23637 ........... p
25000 . .......... 0.4 b 0.5

1. By horizontal interpolation between 0.6 and 0.7 the entry
for cell ““a” is determined to be 0.6.

- 29.2-25.0=4.2
50.0—-25.0 = 25.0

4.2
0.6+ — (0.7-0.6) = 0.6
25.0( 06

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

20.2-25.0=4.2
50.0-256.0=25.0

4.2 '
-4+.._ .5-0. = 4
0 25.0 (0.5-0.4)=0

3. By vertical interpolation between 0.6 and 0.4 the entry for
p"" is determined to be 0.4.

23,637-10,000 = 13,637
25,000-10,000 = 15,000

13,637

0.6+
15,000

{0.4-0.6) = 0.4

Conseguently, the 68-percent confidence interval, as shown
by these data, is from 28.8 to 296 percent; the 90-percent
confidence interval is from 28.6 to 29.8 percent; and the
95-.percent confidence interval is from 28.4 to 30.0 percent.

Hlustration }1—Table A-2 of this report shows that in the rural
areas of the United States in 1881 there were 13,543,000
specified owner-occupied housing units. Interpolation in stand-
ard error table 111 of this appendix shows that the standard error
of an estimate of this size is approximately 217,000. Conse-
qguently, the 68-percent confidence interval is from 13,326,000
to 13,760,000 housing units. Therefore, a conclusion that the
average estimate, derived from all possible samples, of 1981
specified owner-occupied ‘housing units lies within a range
computed in this way would be correct for roughly 68 percent
of all possible samples. Similarly, we could conclude that the
average estimate, derived from all possible samples lies within
the interval from 13,196,000 to 13,890,000 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 13,109,000 to 13,977,000 housing units with
95 percent confidence.

Table A-2 also shows that of the 13,543,000 specified
owner-occupied housing units in rural areas, 5,335,000, or 39.4
percent, had no mortgage. Interpolation in standard error table
VIl {i.e., interpolation on both the base and the percent) shows
that the standard error of the above percentage is 0.7 percentage
points. Consequently, the 68percent confidence interval, as
shown by these data, is from 38.7 to 40.1:percent; the
90-percent confidence interval is from 38.3 to 40.5 percent; and
the 95-percent confidence interval is from 38.0 to 40.8 percent.

Differences—The standard errors shown are not directly apphi-
cable to- differences’ between two sample estimates. The stand-
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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 uncorrefated characteristics in
the same area, If there is a high positive correlation between the
two characteristics, the formula will overestimate the true
standard error; if there is a high negative correlation 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 urban areas of
the United States there were 3,614,000 renter-occupied housing
units with three persons in 1981, Table A-1 also shows that in
urban areas of the United States there were 6,909,000 renter-
occupied housing units with two persons in 1981. Thus, the
apparent difference between the number of 1981 renter-
occupied housing units in urban areas with two persons and
those with three persons is 3,295,000. Interpofation in standard
error table I shows the standard error of 3,614,000 is
. approximately 80,000 and the standard error on an estimate of
6,909,000 is approximately 108,000. Therefore, the standard
error of the estimated difference of 3,295,000 is about 134,000,

134,000 =~/ (108,000)* + (80,000}

Consequently, the 68percent confidence interval for the
3,295,000 difference is from 3,161,000 to 3,429,000 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 would be correct for roughly 68 percent
of all possible samples. Similarly, the 90-percent confidence
interval is from 3,081,000 to 3,503,000 housing units, and the
95-percent confidence interval is from 3,027,000 to 3,563,000,
Thus, we can conclude with 95 percent confidence that the
number- of 1981 renter-occupied housing units in urban areas
with two persons is greater than the number with three persons.

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.

3. Using the distribution of the characteristic, determing the
confidence interva! corresponding to the two points estab-
lished in step 2.

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

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

HHlustration of the computation of the 95-.percent confidence
interval for a median—Table A-1 of this report shows the
median number of persons in owner-occupied housing units in
urban areas was 2.5 in 1981, The base of the distribution, from
which this median was determined, is 34,389,000 housing units.

1. From standard error table VI, the standard error of a
50-percent characteristic on the base of 34,389,000 is 0.4
percentage points.

2. To obtain a two-standard-error confidence interval on the
estirmated 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 the distribution for "hersons" in table A-1.of part A,
the interval for owner-occupied housing units with two
persons (for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
contains the 49.2 percent derived in step 2. About 5,724,000
housing units or 16.6 percent fall below this interval, and
11,367,000 housing units or 33.1 percent fall within this
interval, By linear interpolation, the [ower limit of the
95-percent confidence interval is found to be about:

49.2-16.6)
1.5+ {2.5—1.56 (_...._. =2,
(2.5-1.5) s 25

Similarly, the interval for owner-occupied housing units with
three persons contains the 50.8 percent derived in step 2.
About 17,091,000 housing units or 49,7 percent fall below
this interval, and 6,148,000 housing units or 17.9 percent
fall within this interval. The upper limit of the 95percent
confidence interval is found to be about:

{50.8—49.7) _

25+ (3.5-25} 70 26

Thus, the 95-percent confidence interval ranges from 2.5 to
2.6 persons.

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

Reinterview program—For the AHS national sample, a study
was conducted to obtain a measurement of some of the com-
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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 re-
visited and answers to some of the questions on the AHS
“questiopnaire 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 were done during the original interview.

1. The correct housing 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.

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 “Qccupancy Status” was
obtained,

f-

The results of the 1981 and 1980 reinterview studies were
not available at the time of publication. In addition, the 1879
reinterview was carried out as an interviewer quality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda, “’Re-
interview Results for the Annual Housing Survey—National
Sample 1977 and “Reinterview Results for the Annual Hous-
ing Survey—National Sample 1978 are presented here.

In 1978, a substantial portion of the reinterview question-
naire was devoted to testing the new questions 1 through 7
{parts a and b). The questions {part a), which were asked only
at housing units interviewed in the previous year, determined
whether there had been a change since last year in selected
nonattitudinal items. If a change had been recorded or the
respondent did not know if a change had occurred, part b of
the question, which coltects the value of the item, was asked.
The reinterviewers asked these items using the questions as
formatted in 1977. Comparing the responses from the differ-
ently formatted questions, the 1978 reinterview found that
80 percent of the questions showed low levels of inconsistency
with the remainder showing moderate |evels.

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. A large portion {43 percent) of the non-
attitudinal items showed a low level of inconsistency. Moder-
ate levels indicate that there are some problems with incon-
sistent 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 conseguence 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 b percent, and the average
monthly cost 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
these studies.

Coverage errors—Deficiencies in the representation of conven-
tional new construction {non-mobile home or trailer) 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
4 months before the survey began were eligible to be selected
to represent conventional new construction. Due 1o time
constraints it is not possible to sample units whose permits are
issued less than 4 months in advance of the survey.

it is estimated that the 1981 AHS sample missed about 0.8
percent (i.e., about 157,000 units) of conventional housing
units built after April 1970 because the permits for these units,
which were built before October 1981, were issued less than
4 months in advance of the survey. The second-stage 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. Review of the
second-stage ratio estimation procedure indicates that we
have consistently overcompensated for this deficiency every
year since 1975 by ratio adjusting the new construction to
counts of new construction for the end of the interview period,
which has been December or January, instead of October.
This overcompensation may inflate the new construction
counts by 100,000 to 300,000 units. '

Changing this procedure to correct for this overcompensation
would reduce the estimate of housing units built since the last
survey since it would be based on a 10-month time period rather
than 12 months. Thus, it was decided not to change this
procedure so that the estimate of housing units built since the
last survey would be consistent with previous years’ estimates,
which are generally based on a 12-month time period.

In addition, the 1976 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the
same sample frame or not on the commercial lists, only 92
percent of the census address frame ED’s were represented.
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Second, it appears that the listing procedure (used to find
mobile homes and trailers 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 approxi-
mately 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 housing units located inside these ED’s would be
represented in the sample, However, it has been estimated that
the 1981 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 total count of 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,

Effects of ratio estimation on the estimates of change—As stated
previously, 1981 was the first AHS for which 1980 census-based
estimates, rather than 1970 census-based estimates, were used in
the third-stage ratio estimation procedure. Since the 1980-based
estimates are about 2 percent higher than the corresponding
1970-based estimates, this will cause estimates of change
between the 1981 AHS data and data for 1980 or earlier years
to be overstated. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possible effects of telephone interviewing on the data—A
preliminary analysis of the 1981 telephone interviewing experi-
ment has been completed. It has been concluded that data
collected, using the telephone interviewing procedures, were not
sufficiently different from data collected by regular personal
interviews, to preclude basing the 1981 AHS national sample
published data. However, since the percentage of the compari-
son tests that were significant was slight!ly above what could be
expected by chance, there was some evidence that telephone
interviewing may have had an effect on the data. Thus, some
caution should be exercised in making comparisons between
1981 AHS data and data from preceding years.

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 refatively 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 cal-
culated directly from the published data.

TABLE |, Standard Errors of Estimated Numbers of Housing Units:
1981 (Exctuding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Source of Water-Individual Well, Cooking Fuel, Lacking
Complete Plumbing, Mobile Homes, and Housing Units With House-
holder of Spanish Origin}

(68 chances out of 100}

Standard error Standard errar
Size of Size of
estimate | Totel or estimate Total or
{000) white | DIk (000} White | Clack
{000} (000) {000} {000)
0...... 2 2| 2500 ... Fa| 61
5...... 3 37 5,000 ... 98 68
10 ..., 5 5§ 7,500 ... 19 51
25 ..... 7 71 10,000. .. 135 -
BO ..... 10 107 25,000. .. 193 —
100..... 14 14| 50,000. . . 216 —
260. ..., 23 22| 75,000. .. 167 -
500. . ... 32 31| 85,000. .. 112 -
1,000 45 43

TABLE II. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lecking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Cooking
Fuel, Lacking Complete Plumbing, Mobile Homes, and Housing Units
With Householder of Spanish Origin: 1981

{68 chances out of 100}

Standard error Standard error
Size of Total, Size of Total,
estimate | White, or Black estimate | Whita, or Black
(000) Spanish (000} Spanish
origin origin
(000) (000} (00D) (000)
0...... 3 3| 1,000 ... 53 50
5...... 4 412500 ... 83 71
10 ..... 5 515,000 ... 116 79
25 ..... 8 8| 7500 ... 139 60
50 ..... 12 12| 10,000. .. 159 -
100.. ... 17 17 | 25,000. .. 227 -
T 280, ..., 27 26 | 50,000. . . 253 -
5Q0. . ... 37 37
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TABLE 1I1. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1981

{68 chances out of 100}

Size of estimate
(000)

Rural housing units {except
those in the next column)

(000)

Rural housing units pertaining
1o new construction, no
bedrooms, source of
water-individual well,
cobking fuel, lacking some
or all plumbing, and
mobile homes
{ooo)

Urban housing units {except
those in the next column)
{000)

Urban housing units pertaining
to new construction, lacking
complete kitchen facilities,
no bedrooms, no bathrooms,
source of water-individual
well, cooking fuel, lacking
some or al! plumbing, mobile
hames, and housing units
with householder
of Spanish origin
{000)

117
179
3N
596

b w

13

30
44
68
129
224
412

130
185
206
195

162
263
587

TABLE Iv. Standard Errors of Estimated Numbers of Lost Housing
Units and of Urban and Rural Lost Housing Units: 1973-1981 {Ex-
cluding Estimates of Lost Housing Units Pertaining to New Construc-
tion, Lacking Complete Kitchen Fatilities, 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) {000)

0O.......... 21280......... 23
B ... ... ... 3§1600......... 33
10 ......... 411000 ....... 50
2 ......... 712500 ....... 93
50 . ........ 105000 ....... 158
100, ........ 14
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TABLE V. Standard Errors of Estimated Numbers of Lost Housing
Units and of Urban and Rural Lost Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities, No 8edrooms, No
Bathrooms, Lacking Some or All Plumbing, Mobile Homes, Other
Vacants, and Rural Vacants for Rent: 1973-1981

{68 chances out of 100}

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-Individua! Well, Cooking Fuel, and Mohile
Homes for the Northeast and North Central Regions: 1981

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

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

0.......... 3(100......... 18
5 ..., 41280......... 29
0 ......... 6|500......... M
25 ... ... .. 911000 ....... 60
50 ......... 13

TABLE Vla. Standard Errors of Estimated Numbers of Housing Units
and of Urban Housing Units Pertaining to the Northeast, North Central,
South, and West Regions: 1981 {Excluding 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 Weil, 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} (00o0) {000} (0060}

0O.......... 3;500......... 39
L= J N 411,000 ....... 56
0 ......... 6|2500 ....... 87
25 .. ... .. 915,000 ....... 122
B0 ......... 13110,000....... 168
100......... 18125000, ...... 243
280, ........ 28

TABLE VIc. Standard Errors of Estimated Numbers of Housing Units
Pertaining to Source of WaterIndividua)l Well, Cooking Fuel, and
Maohile Homes for the South Region: 1981

{68 chances out of 100. For estimates of urban housing units pertaining
1o source of water-individual well, cooking fuel, and mobile homes
for the Scuth Region, apply a factor of 0.91 to the standard errors}

Size of Standard Size of Standard Size of Standard Size of Standard

estimate error estimate error estimate error estimate errar

(000) {000) {000) {0ao) (000) (000) (000) (000)
0O.......... 21500......... 33 0.......... 5|500......... 49
S . ... ... 3(1000....... 47 5.......... 5{1,000 ....... 70
10 ......... 512500 ....... 74 10 ......... 712500 ....... 109
25 ..., 715000 ....... 105 25 ... ... ... 11 (5000 ....... 150
80 ......... 10110,000....... 148 5 ......... 16 | 10,000. . .. ... 20
100, . ....... 151 25,000....... 235 100, ........ 22125000....... 259
280, .. ...... 23 250......... 35
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TABLE VId. Standard Errars of Estimated Numbers of Rural Housing Units Pertaining to the Northeast, North Cantral, South, and West Regions: 1981

{68 chances out of 100}

ﬁural housing units pertaining
to new canstruction, no bed-
Rural housing units {except raoms, lacking completa
. g_ o plumhing for the Northeast, | Rurel housing units pertaining | Rural housing units pertaining
in the following columns) R A
. . North Central, and West to source of water-individual | to source of water-individual
Size of estimate for the Northeast, North R . . . .
Regions and to source of well, cooking fuel, and mobile | well, cooking fuel, and mobile
{00D) Central, South, and . . R .
. water-individual well, cooking | homes for the West Region homes for the South Region
West Regions .
(000) fuel, and mobile homes for (000} (000}
the Northeast and North
Central Regions
{000}
0............ 2 4 10 6
B . 4 4 10 6
10 ..,........ 51 6 10 7
25 ... . ... 8 9 16 12
B0 ........... 11 13 22 17
100, .......... 16 19 N 24
250, . ......... 25 30 49 37
800........... 35 42 69 53
1000 ......... 50 59 96 74
2500 ......... 79 93 144 115
5000 ......... 112 130 184 159
10000 ........ 158 179 192 214

TABLE Vil Standard Erors of Estimated Percentages of Housing Units and of Urban and Rural Housing Units: 1981 {(Excluding Estimated Percentages
of Housing Units Pertaining to New Construction, Lacking Completa Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-individual Well,

Cooking Fuel, Lacking Complete Plumbing, Mobile Homes, and Housing Units With Householder of Spanish Origin)

(68 chances out of 100)

Base of percentage

Estimated percentage

(00o) Oort00 | 1orgs 2 or 98 5or95 | 100780 | 150r85 | 250r75 50
B e 20.1 20.1 291 29.1 29.1 20.1 29.1 32,0
0. 17.0 17.0 17.0 17.0 17.0 17.0 196 227
2 7.6 7.6 7.6 76 8.6 10.2 124 143
BO .\, 3.9 3.9 3.9 44 6.1 7.2 8.8 10.1
00 .0 2.0 20 2.0 3.1 43 51| 62 7.2
280 ..., 0.8 0.9 13 2.0 2.7 3.2 3.9 45
B0O.........oo'... 0.4 06 0.9 14 19 2.3 28 3.2
1000 ..o, 0.2 0.5 0.6 1.0 14 18 2.0 23
2600 ...t 0.08 0.3 0.4 0.6 0.9 1.0 1.2 14
B.000 . ...\, 0.04 0.2 0.3 0.4 06 0.7 0.9 1.0
7600 .. .. 0.03 0.2 0.2 04 0.5 0.6 0.7 0.8
10300 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7
26,000 . ........... 0.01 0.09 0.13 0.2 03 03 0.4 0.5
50.000 ............ - 0.06 0.09 0.14 0.2 0.2 0.3 0.3
76000 .. .......... - 0.05 0.07 0.11 0.2 0.2 0.2 0.3
85000 . ... ........ - 0.05 0.07 0.11 0.15 0.2 0.2 02 .
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TABLE V1i). Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No
Bedrooms, No Bathroams, Source of Water-Individual Well, Cooking Fuel, Lacking Complete Plumbing, Mobile Homes, and Housing U nits With House-

hoider of Spanish Origin: 1981

{68 chances out of 100. For estimates pertaining to urban housing untis, apply a factor of 0.91 to the standard errors. For standard errors of rural housing
units pertaining to new construction, no bedraoms, scurce of water-individual well, cooking fuel, lacking some or all plumbing, and mobile homes, use

the standard errors in table Xib)

Base of percentage

Estimated percentage

t000) 0or100 | 1098 2.0r 98 Sor95 | 100r90 | 150r85 | 250r75 50
B 36.1 36.1 36.1 36.1 36.1 36.1 36.1 37.6
0 . 220 22.0 220 22.0 22,0 220 23.0 26.6
25 10.2 10.2 10.2 10.2 10.2 120 14.6 16.8
BO ..o 5.3 53 5.3 5.3 7. 85 103 119
100 e 2.7 2.7 2.7 3.7 5.0 6.0 7.3 8.4
250, 1.1 11 15 23 3.2 38 46 53
BOO. .. ..o\, 0.6 0.7 1.1 16 23 2.7 33 38
1000 .. ..o 0.3 0.5 0.7 1.2 16 19 2.3 2.7
2500 ... ..., 0.1 0.3 0.5 0.7 10 12 15 1.7
6000 .. ..., 0.06 0.2 0.3 0.5 0.7 0.8 1.0 1.2
10,000 . .....o ... 0.03 0.2 0.2 0.4 05 06 0.7 08
25,000 ... ...r.. ... 0.01 0.1 0.15 0.2 0.3 0.4 0.5 0.5
50000 ............ 0.01 0.07 0.11 0.2 0.2 03 0.3 0.4
75000 .. .......... - 0.06 0.09 0.13 0.2 0.2 0.3 0.3

TABLE IX. Standard Errors of Estimated Percentages of Lost Housing Units and of Urban and Rural Lost Housing Units: 1973-1981 (Excluding Esti-
mated Parcentages of Lost Housing Units Pertaining to New Construction, Lacking Complste Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking
Some or All Plumbing, Mobile Homes, Other Vacants, and Rural Vacants for Rent)

{68 chances out of 100}

Basa of percentage

Estimated percentage

000) 0 or 100 1or 99 20r98 5 or 95 100r90 | 150r85 | 250r75 50
B o, 27.7 27.7 27.7 27.7 27.7 27.7 27.7 30.9
10 e 16.1 16.1 16.1 16.1 16.1 16.1 18.9 21.9
26 7.1 7.1 7.1 7.1 8.3 9.9 12.0 13.8
BO . 3.7 3.7 3.7 43 5.9 7.0 8.5 9.8
100, 1.9 1.9 19 3.0 a1 49 6.0 6.9
260, ...t 0.8 0.9 1.2 19 2.6 3.1 3.8 4.4
BOO. ...t 0.4 0.6 0.9 13 1.9 22 2.7 3.1
1000 ... e 0.2 0.4 0.6 1.0 1.3 16 19 2.2
2600 . ... ... 0.08 0.3 0.4 0.6 0.8 1.0 1.2 14
5000 ............. 0.04 0.2 03 0.4 0.6 0.7 038 1.0
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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, Mobile Hames, Other Vacants, and Rural Vacants

for Rent: 1973-1981

{68 chances out of 100)

Base of percentage

Estimated percentage

{00e) 0or 100 10r939 20r98 50r85 100r 90 150r 85 250r7% 50
- 39.2 39.2 39.2 39.2 39.2 39.2 39.2 40.1
10 ... 243 243 243 243 24.3 243 24.6 284
25 L. e 1.4 1.4 11.4 1.4 11.4 12.8 15.5 17.9
BO .. 6.0 6.0 6.0 6.0 7.6 9.1 11.0 12.7
100, . ............. 31 3.1 3.1 3.9 54 6.4 7.8 9.0
280, ... .. 1.3 1.3 1.6 25 34 4.1 49 5.7
BOO. ... .. 0.6 08 1.1 1.7 2.4 2.9 35 4.0
1000 ............. 0.3 0.6 0.8 1.2 1.7 2.0 25 28
2500 ............. 0.13 0.4 0.5 0.8 1.1 1.3 1.6 1.8
5000 ............. 0.06 0.3 0.4 0.6 08 09 1.1 1.3

TABLE Xla. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to the Nartheast, North Central, South,
end West Regions: 1981 (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, 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, North 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 water-individual well, cooking fuel, and mobile homes for each of the regions, multiply the

standard errors by 1.04)

Base of percentage

Estimated percentage

(000} 0or 100 1or99 20r98 S5or95 10 or 90 150r 85 250r75 50
5. 30.6 30.6 30.6 30.6 306 30.6 30.6 33.2
0 .. 18.1 18.1 18.1 18.1 18.1 18.1 203 235
2% .. 8.1 8.1 8.1 8.1 8.9 10.6 12.9 14.8
50 .. ... .l 4.2 4.2 42 4.6 6.3 7.5 9.1 10.5
100, .. ... ..., 2.2 2.2 2.2 3.2 4.5 5.3 6.4 7.4
2680, . ... oL 0.9 0.9 1.3 2.0 28 34 4.1 4.7
500............... 0.4 0.7 0.9 14 20 24 2.9 33
1000 ............. 0.2 0.5 0.7 1.0 1.4 1.7 2.0 23
2500 ............. 0.09 03 0.4 06 0.9 1.1 1.3 1.5
5000 ............. 0.04 0.2 0.3 0.5 0.6 0.7 0.9 1.0
750 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9
10000 ............ 0.02 0.15 0.2 0.3 0.4 0.5 0.6 0.7
25000 ............ 0.01 0.13 0.2 0.3 0.3 04 05

0.098 |
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TABLE XIb. Standard Errars of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, and Lacking Complete Plumbing Facilities 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: 1981

{68 chances out of 100. For estimated percentages of urban housing units pertaining to new construction, lacking complete Kitchen facilities, no bed-
rooms, no bathrooms, and lacking complete plumbing facilities 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, apply a factor of 091 to the standard errors, For estimated per-
centages pertaining to source of water-individual well, cooking fuel, and mobile homes for the West Ragion, apply a factor of 1.66 to the standard errors.
For standard errors of regional rural estimates pertaining to new construction, no bedrooms, lacking compiete plumbing, source of water-individual
well, cooking fuel, and mobile homes for the Northeast, North Central, and West Regions, multiply the standard errors by 1.04, except for estimates

for the West Region pertaining to source of water-individual well, cocking fuel, and mobile homes, multiply the standard errors by 1.77}

Base of percentage

Estimated percentage

(000) 0 or 100 1or99 20r98 5ar 95 10 or 90 150r B5 250175 50
B 38.5 385 38.5 38.5 385 38.5 38.5 39.6
10 ... . 23.9 239 239 23.9 239 23.8 24.2 280
25 . 1.1 1.1 11.1 1.1 1.1 12.6 15.3 17.7
B0 ... .., 5.9 5.9 59 5.9 7.5 8.9 10.8 125
100.. ... oo 3.0 3.0 3.0 3.9 5.3 6.3 77 8.8
280, . ... .l 1.2 1.2 1.6 24 34 4.0 4.8 5.6
500............... 0.6 08 1.1 1.7 24 2.8 34 4.0
1000 ............. 0.3 0.6 038 1.2 1.7 20 24 28
2500 ........... .. 0.13 0.4 0.5 0.8 11 1.3 1.5 18
5000 ............. 0.06 0.2 0.4 0.5 0.8 09 1.1 1.3
7800 ....... . ... .. 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9
25000 ............ 0.01 0.1 0.2 0.2 0.3 04 05 0.6

TABLE Xic. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water-Individual Welt, Cooking Fuel, and Mobile

Homes for the South Region: 1981

{68 chances out of 100. For estimated percentages of urban housing units pertaining to source of water-individual well, cooking fuel, and maobile homes
for the South Region, apply a factor of 0.91 to the standard errors. 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 1.08)

Base of percentage

Estimated percentages

(000) 0or 100 1or99 2 0r 98 ~6ord5 10 or 90 150r 85 250r75 50
B e 49,7 49.7 497 49.7 49.7 49.7 497 49.7
10 ... ., 33.1 33.1 33.1 3341 33.1 331 331 35.2
25 ... 16.5 16.6 16.5 16.5 16.5 16.5 19.3 222
BO ... ... 9.0 2.0 9.0 2.0 9.4 11.2 13.6 15.7
100, .............. 47 4.7 4.7 48 6.7 7.9 9.6 11.1
2500 .. ... ..o, 1.9 . 1.9 2.0 31 42 5.0 6.1 70
BOO............... 1.0 1.0 14 2.2 3.0 36 4.3 50
1000 ............. 0.5 0.7 1.0 1.6 2.1 25 3.0 3.5
2500 . ............ 0.2 04 0.6 1.0 1.3 1.6 1.9 . 2.2
5,000 ............. 0.10 0.3 0.4 0.7 0.9 1.1 1.4 1.6
7500 ............. 0.07 0.3 04 06 0.8 09 1.1 1.3
10000 ............ 0.05 0.2 03 056 0.7 0.8 1.0 1.1
25000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7
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Source and Reliability of the Estimates
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SAMPLE DESIGN

The 1981 estimates are based on data collected from
September 1981 through December 1981 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 50 States and the District of Columbia.

Approximately 56,800 sample housing units {(both occupied
and vacant) were eligible for interview in the 1981 Annual
Housing Survey. Of this number, 3,200 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 56,800 eligible housing units, there were also
3,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information
relevant to the 1981 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 which

was 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 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 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 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 1981 survey—The
sample housing units designated to be interviewed in the 1981
survey consisted of the following categories, which are described
in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1980
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program)
and were not part of the 1981 sample reduction,
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2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B
noninterviews {i.e., units not eligible for interview at the
time of survey but which could become eligible in the
future) in the 1980 survey. (For a list of reasons for type A
and type B noninterviews, see the facsimile of the 1981 AHS
questionnaire, page App-21).

3. All sample housing units that were selected from the list of
building permits issued since the 1980 survey. (This sample
represented the housing units built in permit-issuing. areas,
since the 1980 survey.)

4, Housing 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
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
each sample housing unit was the same (e.q., if the probability
of selecting a NSR PSU was 1 in 10, then the within-PSU
sampling rate woulid 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 also 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 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 (HWs) and persons in group quarters, com-
bined in the following formula:

Nurnber of group quarters persons in the ED
3

Number of HU'sinthe 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 accomplished using the list of
addresses for the ED as compiled in the 1970 census. {These
ED’s are referred to as address ED’s.} 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 interview so that an expected four housing units
were chosen for interview.

The sample of new construction housing 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 2in 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. However,
clusters of size-two housing units were considered toc 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 sampte cluster of four housing units was used for the
survey and the remaining clusters were assigned to the reserve
sample.

CEN-SUP sample—Housing units at addresses missed in the
census or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS
sample in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample, called the census
supplemental (CEN-SUP) sample to represent these units, Due
to time constraints on this operation, only about 40 percent of
the CEN-SUP units were ready to be interviewed in 1973. The
rest were interviewed for the first time in the 1974 AHS.

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.

Salection of sample housing units for the 1976 Coverage
Improvement Program—The 1976 Coverage Improvement Pro-
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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 types
of housing units:

1. New construction housing units from building permits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

2. Housing units converted to residentia! 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 and trailers placed in parks either missed in
the 1970 census or established since the 1970 census.

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

A sample of new construction housing 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. Second, these
units were then sampled so that the overall probability of
selection was about 1in 1,320,

A sample of mobile homes and trailers placed in parks 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
supplemented 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 1 in 1,366.

For the remaining housing units (i.e., mobile homes and
trailers placed outside parks since the 1970 census, mobile
homes and trailers 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 housing 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 and 1981 sample reductions—By 1977, the addition to the
sample, primarity from new construction and the coverage
improvements, had increased the total sample size {interviews
plus noninterviews) to about 81,000 housing units. The sample
was reduced by about 7 percent to approximately 75,000 in
1977. This reduction did not include any CEN-SUP units or
units which were selected as part of the 1976 Coverage
Improvement Program. Initially, the sample was-further reduced
in 1981 by about'b percent. Subsequently, the rural samp]e was

reduced by about, 25 percent in 125 “large” SMSA’s' and by
about 50 percent in “small” SMSA’s' and outside the SMSA's.
These reductions brought the sample size down to approxi-

‘mately 60,000 housing units in 1981,

Supplemental sample from nonresidential conversions—The pur-
pose of this sample was to improve the coverage in address ED’s
{i.e., ED’s in which 1970 census address listings were used for
selecting the AHS sample) of housing units created in structures
that were completely nonresidential at the time of the 1970
census. This sample was derived from [istings created for the
Commercial Victimization Survey (CVS), a nationally represent-
ative area sample survey conducted by the Census Bureau for
the Department of Justice, Each of the CVS area segments was
initially canvassed either in 1972 or 1975 and eligible business
establishments were listed. These listings were updated every 6
months with the last updating in the last half of 1977. Each
basic address containing a business establishment listed for CVS
was visted for the 1980 Components of |nventory Change
Survey (CINCH}, which was conducted in conjunction with the
1980 AHS, to identify HU’s in structures which were com-
pletely nonresidential at the time of the 1970 census. These
cases were later matched to the 1970 census address listings to
identify those cases in address ED’s and as an additional check
to see if housing units existed in these structures at the time of
the 1970 census. Due to the timing restraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 survey.

1981 tefephone interviewing experiment—A large scale tele-
phone interviewing experiment was conducted in conjunction
with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone inter-
viewing on the AHS.data and cost. A random sample of about
12,500 AHS national sample units was selected for the
experiment, Among the cases assigned.for telephone inter-
viewing, only those sample housing units that had been
interviewed in 1980 and had a telephone number available were
eligible to be interviewed by telephone. Since 2 large portion of
the total AHS national sample was assigned for telephone
interviewing, its possible effect on the data is mentioned in the
section “Reliability of the Estimates’’ of this appendix.

ESTIMATION

In 1981, 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

LA "large' SMSA is one with a 1970 population of 250,000 persons
or more and a “small” SMSA is one with a 1970 population of less than
250,000 persons.
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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 PSU’s and that of the NSR housing
population in each of the four census regions of the country,

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

The 1970 census housing population in the residence-tenure category
for gll NSR stratz 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 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
firststage ratio estimatio_n' 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 conventional new construc-
tion housing units, i.e., sample units built April 1, 1970, or
later, to independently derived current estimates where a known
‘deficiency in the AHS sample exists (see the section on
nonsampling error} for each of the four regions. These estimates
were considered to be the best estimates available for the
number of conventional new’ construction units in these
categories,

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
estimates_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 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 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 categories is a combination of the characteristics

of residence, tenure, race of householder, and sex of house-
holder. . . i

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

Current independent estimate of housing units in the category
AHMS 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. This is the first time that CPS household

estimates based on the 1980 census were used as the. inde-

pendent controls in this adjustment rather than the 1970
census-based controls. The 1970-based estimates were about 2

percent smaller than the 1980-based estimates. This difference

should be taken into consideration when comparing the 1981

AHS estimates to the AHS estimates for 1980 or earlier years.

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 conducted 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
computer 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 ratic 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 27
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 9
categories of new construction mobile homes and trailers for
each of the four regions and of adjusting the AHS sample
estimate of 18 categories of conventional new construction
units to the independently derived current estimates.

The numerators were either the unbiased weighted estimates
for the AHS sample housing units, using the existing weight
after the first-stage ratio estimation procedure {i.e., the esti-’
mates 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
ohtained 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 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




APPENDIX B—Continued

App-49

characteristics as tenure, vacancy status, residence, race of
householder, and sex of householder, 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 AHS
national sample,

Sampiing 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 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, also 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 errar.

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 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 tables {pages App-53 and App-54)
of this appendix are approximations 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 Il present
the standard errors applicable to the 1981 national and regional
housing inventory estimates in this report. Linear interpolation
should be used to determine standard errors for levels of esti-
mates not specifically shown in tables | and 11.

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
refiable than the corresponding estimates of the numerators of
the percentages, particularly if the percentages are 50 percent
or more, Tabtes |1l and IV present the standard errors for esti-
mated percentages. ‘

Iincluded 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 y, tables IFH and 1V underestimate
the standard error of the ratio when.there is little or no correla-
tion 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:

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

lllustration of the use of the standard error tables. Ilustration
{=Table A-1 of this report shows that in the United States there
were 28,833,000 renter-occupied housing units in 1981. Inter-
polation in the standard error table | shows that the standard
error of an estimate of this size is approximately 211,000.
The following interpolating procedure was used.
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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
{000) (000
28000 ................ 207
28833 ................ X
50000 ................ 231

By vertically interpolating between 207 and 231, the entry
for x" is determined to be 211,

28,833—25,000 = 3,833
50,000—25,000 = 25,000
3,833

207 + s (230 -207) = 211

Consequently, the 68-percent confidence interval, as shown
by these data, is from 28,622,000 to 29,044,000 housing units.
Therefore, a conclusion that the average estimate of 1981
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 esti-
mate, derived from all possible samples, lies within the interval
from 28,495,000 to 29,171,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 28,411,000 to 29,255,000 housing units with 95-percent
confidence, -

Table A-1 also shows that of the 28,833,000 renter-occupied
housing units in 1981, 15,287,000, or 63.0 percent, heat with
utility gas. Interpolation in standard error table Il {i.e., inter-
polation on both the base and percent) shows that the standard
error of the above percentage is 0.5 percentage points. The
following interpolating procedure was used.

The information presented in the following table was ex-
tracted from standard error table IH. The entry for “p* is the
one sought.

Basa of percentage Estimated percentage
{000) 75 53.0 - 50
25000 .......... 0.4 a 0.5
28833 .......... [¢]
50000 ......... 03 b 0.3

1. By horizonta! interpolation between 0.5 and 0.4, the entry
for cell "a* is determined to be 0.5,

53.0-50.0 = 3.0
75.0-50.0 = 25.0
0.5+ 22(0.4—0.5} = 0.5

25.0

2. By horizontal interpolation between 0.3 and 0.3, using the
same procedure as in step 1, the entry for cell “b" is deter-
mined to be 0.3.

3. By vertical interpolation between 0.6 and 0.3, using the same
procedure as in step 1, the entry for “‘p” is determined to be
05.

Consequently, the 68-percent confidence interval, as shown by
these data, is from 52.5 to 53.5 percent; the 90-percent confi-
dence interval is from 52.2 to 53.8 percent; and the 95-percent
confidence interval is from 52.0 to 54 0 percent.

HHlustration 1/=Table E-1 of this report shows that it all occu-
pied housing units of the West Region in 1981 there were
9,765,000 owner-occupied housing units. Interpolation in stand-
ard error table |l shows that the standard error of an estimate of
this size is approximately 228,000. Consequently, the 68-
percent confidence interval is from 9,536,000 to 9,994,000
housing units. Therefore, a conclusion that the average estimate,
derived from all possible samples, of 1981 owner-occupied
housing units in the West Region 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 with the interval
from 9399000 to 10,131,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 9,307,000 to 10,223,000 housing units with 95 percent
confidence,

Table E-| also shows that of the 9,765,000 owner-occupied
housing units in the West Region, 2,540,000 or 26.0 percent,
have a central air-conditioning system. Interpolatton in standard
error table |V (i.e., interpolation on both the base and the per-
cent) shows that the standard error of the above percentage
is 0.8 percentage points. Consequently, the 68-percent confi-
dence interval, as shown' by these data, is from 25.2 to 26.8
percent; the 90-percent confidence interval is from 24.7 to 27.3
percent; and the 95-percent confidence interval is from 24.4 to
27 6 percent. ’

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the stand-
ard errors of each estimate considered separately. This formula
is quite accurate for the difference between separate and uncor-
related characteristics in the same area. If there is a high positive
correlation between the two characteristics, the formula will
overestimate the true error; if there is a high negative correlation,
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 of all renter-
occupied housing units in the United States there were 6,364,000
units which heated with electricity. Thus, the apparent dif-
ference between the number of 1981 renter-occupied units
which heated with utility gas and those which heated with
electricity is 8,933,000. Interpolation in standard error table
| shows that the standard error of 15,287,000 is approximately
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167,000 and that the standard error on an estimate of 6,354,000
is approximatety 117,000. Therefore, the standard error of the
estimated difference of 8,933,000 is about:

204,000 =~/ {167,000)* + {117,000)2

Consequently, the 6B-percent confidence interval for the
8,933,000 difference is from 8,729,000 to 9,137,000 housing
units. Therefore, a conclustion that the average estimate of this
difference, derived from all possible samptles, 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 8,607,000 to 9,259,000 housing units, and the
95-percent confidence interval is from 8,525,000 to 9,341,000.
Thus, we can conclude with 95-percent confidence that the
number of 1981 renter-occupied units which heated with
utility gas is greater than the number which heated with elec-
tricity. )

Medians—For the medians presented in certain tables, the sam-
pling error depends on the size of the base and on the distri-
bution 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 B0-percent characteristic on the base of
the median,

2. Add to and subtract from 50 percent the standard error
determined in step 1,

3. Using the distribution of the 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 possible samples would lie between these two values.

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

HHlustration of the computation of the 95-percent confidence
interval 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 $23,200 in 1981, The base of
the distribution, from which this median was determined is
43 293 000 housing units.

1. From standard error table I, the standard error of a 50-
percent characteristic on the base of 43,293,000 is 0.4
percentage paints.

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-2, it can be seen by cumulating the frequencies
for the first 5 categories that 18,227,000 owner-occupied
housing units, or 42,1 percent, had income less than $20,000
and that an additional 5,351,000 specified owner-occupied
housing units, or 12.4 percent, had income from $20,000
to less than $25,000. By linear interpolation, the lower limit
of the 95-percent confidence interval is found to be about:

$20,000 + ($25,000—$20,000) %—-f—zl’ = $22,900

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

{60.8-42.1)

12.4 = $23,500

$20,000 + ($25,000—%$20,000)

Thus, the 95 percent confidence interval ranges from $22,900
to $23,500.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: |nability 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 unigue to sample surveys since they
can, and do, occur in complete censuses as well.

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering the number of possible sources of error. However,
an attempt was made to measure some of the nonsampling
errors assoctated with the estimates for the 1981 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 nonsampling 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 were done during the original interview.

1. The correct housing 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 Composition™
was obtained.

i-S



App-62

APPENDIX B—Continued

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

7. The correct information on “‘Occupancy Status’ was
abtained.

The results of the 1981 and 1980 reinterview studies were
not available at the time of publication. In addition, the 1979
reinterview was carried out as an interviewer quality control
only. Thus, the results of the 1977 and 1978 reinterview studies
which were presented in the Census Bureau memoranda, "“Re-
interview Results for the Annual Housing Survey—National
Sample 1977” and “‘Reinterview Results for the Annual Hous-
ing Survey —National Sample 1978" are presented here,

In 1978, a substantial portion of the reinterview question-
naire was devoted to testing the new questions 1 through 7
(parts a and b). The guestions {part a}, which were asked only
at housing units interviewed in the previous year, determined
whether there had been a change since last. year in selected
nonattitudinal items. If a change had been recorded or the
respondent did not know if a change had occurred, part b of
the question, which collects the value of the item, was asked.
The reinterviewers asked these items using the questions as
formatted in 1977, Comparing the responses from the differ-
ently formatted questions, the 1978 reinterview found that
80 percent of the questions showed low levels of inconsistency
with the remainder showing moderate levels,

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. A large portion (43 percent) of the non-
additudinal items showed a low level of inconsistency. Moder-
ate levels indicate that there are some problems with incon-
sistent reporting and high levels indicate that improvements
are needed in the data collection methods or that the category
concepts themselves are a‘mbiguous. )

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 fess 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 cost of electricity and utility gas were consistently
overestimated although the net effect on average gross rent
was 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
these studies.

Coverage errors—A deficiency in the representation of conven-
tional new construction {non-mobile home or trailer} 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
4 months before the survey began were eligible to be selected
to represent conventional new construction. Due to time
constraint it is not possible to sample units whose permits are
issued less than 4 months in advance of the survey.

It is estimated that the 1981 AHS sample missed about 0.8
percent {i.e., about 157,000 units) of conventional housing
units built after April 1970 because the permits "for these units,
which were built before October 1981, were issued less than
4 months in advance of the survey. The second-stage ratio
estimation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of con-
ventiona! new construction probably still exists. Review of the
second-stage ratio estimation procedure indicates that we
have consistently overcompensated for this deficiency every
year since 1975 by ratio adjusting the new construction to
counts of new construction for the end of the interview period,
which has been December or January, instead of Qctober.
This overcompensation may inflate the new construction
counts by 100,000 to 300,000 units.

Changing this procedure to correct for this overcompensation
would reduce the estimate of housing units built since the last
survey since it would be based on a 10-month time period rather
than 12 months. Thus, it was decided not to change this
procedure so that the estimate of housing units built since the
last survey would be consistent with previous years’ estimates,
which are generally based on a 12-month time period.

In addition, the 1978 Coverage Improvement Program had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the
same 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 and trailers 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 sampie estimate of this component was approxi-
mately 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 befere, it had been assumed
that all housing units located inside these ED’'s would be
represented in the sample. However, it has been estimated that
the 1981 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 total count of 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.
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Effects of ratio estimation on the estimates of change—As stated
previously, 1981 was the first AHS for which 1980 census-based
estimates, rather than 1970 census-based estimates, were used in
the third-stage ratio estimation procedure. Since the 1980-based
estimates are about 2 percent higher than the corresponding
1970-based estimates, this will cause estimates of change
between the 1981 AHS data and data for 1980 or earlier years
to be overstated. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possible effects of telephone interviewing on the data—A
preliminary analysis of the 1981 telephone interviewing experi-
ment has been completed. It has been concluded that data
collected, using the telephone interviewing procedures, were not
sufficiently different from data collected by regular personal
interviews, to preclude basing the 1881 AHS-national sample
published data. However, since the percentage of the compari-
son tests that were significant was slightly above what could be

TABLE 1. Standard Errors of Estimated Numbers of Nationa! and
Regional Housing Units: 1981 (Excluding Estimates of Housing
Units for the West Region and of Housing Units With Spanish-Origin
Householder)

(68 chances out of 100)

expected by chance, there was some evidence that telephone
interviewing may have had an effect on the data. Thus, some

_caution should be exercised in making comparisons between

1981 AHS data and data from preceding years.

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 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 cal-
culated directly from the published data.

TABLE 1. Standard Errors of Estimated Numbers of Housing Units
for the West Region and of Housing Units With Spanish-Crigin
Householder: 1981 ‘

(68 chances out of 100)

Standard Standard

Size of error Size of error

estimate {0c0) estimate (000)
{000) (000) -
National | Regional National |Regional
0...... 2 2 1,000 ... 48 47
5...... 3 3(2500... 76 76
10..... 5 515,000 ... 106 110
25 ..... 8 - 7 110,000. .. 145 164
B0 ... .. 11 10 | 25,000, . . 207 295
100. .. .. 15 15 | 60,000, .. 231 488
250.. ... 24 23 | 75,000. .. 179 —

6500, .. .. 34 33

Size of Standard Size of Standard
estimate error estimate error
{0c0) {000} (000) (000}

0.......... 3(6800......... 38
B 411000 ....... 55
10 ......... 52500 ....... 93
25 ... ..., 85000 ....... 144
60 ......... 12 (10000....... 234
100, ........ 171 25000....... 488
250, ........ 27
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TABLE 4t. Standard Errors of Estimated Percentages of Hausing Units: 1981 {Excluding Estimated Percentages of Housing Units for the

West Region and of Housing Units With Sganish-Origin Householder)

{68 chances out of 100)

Estimated percentage

Base of
per(;e:]n‘;;ge Qor 1or 2ar S5or 10 or 15 or 25 or 50
100 99 93 95 90 85 75
5 T 320 320 320 32.0 32.0 32.0 320 34,3
10 ... . e 19.1 19.1 1941 19.1 19.1 19.1 21.0 243
25 ... 8.6 86 86 8.6 9.2 11.0 13.3 15.3
B0 ... ... 45 45 45 47 6.5 7.7 - 94 10.9
100, .............. 23 23 2.3 3.3 46 5.5 6.6 7.7
250. . ..., ... .. 09 1.0 1.4 2.1 2.9 35 4.2 49
500............... 05 0.7 1.0 1.5 2.1 25 30 3.4
1000 ............. 0.2 05 0.7 1.1 1.6 1.7 2.1 24
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 09 1.1
10000 ............ 0.02 0.15 0.2 0.3 0.5 0.5 0.7 08
25000 .. .......... 0.01 0.10 0.14 0.2 0.3 03 0.4 05
60000 ............ - 0.07 0.10 0.15 0.2 0.2 03 0.3
75000 ............ - 0.06 0.08 0.12 0.2 0.2 0.2 0.3
TABLE (V. Standard Errors of Estimated Percentages of Housing Units for the West Region and of Housing Units
With Spanish-Origin Househaolder: 1981
(68 chances out of 100)
Base of Estimated percentage
pe;c;n(;age Oor 1or 2or § or 10 or 15 or 25 or 50
000) 100 99 98 95 90 85 75

T 358 35.8 35.8 35.8 35.8 35.8 35.8 373

10 ... . 218 218 218 21.8 218 218 228 264
25 ... 10.0 10.0 10.0 10.0 10.0 119 145 16.7
BO ............... 53 53 5.3 5.3 7.1 84 10.2 18

100, .. ............ 2.7 27 2.7 36 5.0 6.0 7.2 8.3
260, . ... ... ... ... 1.1 1.1 15 2.3 3.2 3.8 46 5.3
500............... 0.6 0.7 1.0 1.6 2.2 27 3.2 37

1000 ............. 03 0.5 0.7 1.2 1.6 1.9 23 2.6
2500 ............. 0.11 0.3 05 0.7 1.0 1.2 14 1.7

5000 ............. 0.06 0.2 0.3 05 0.7 0.8 1.0 1.2

10000 ............ 0.03 0.2 0.2 04 0.5 06 0.7 0.8

26000 ............ 0.01 0.11 0.15 0.2 0.3 0.4 05 0.5
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