App-44

Appendix B

Source and Reliability of the Estimates ]
N
SAMPLEDESIGN . ............ App-44 1970 Census of Population Mustration 0. .. ....... .. App-50
Selection of sample areas .... App-44 and Housing ............. App-47 Differences. .. .......... App-50
Designation of sample housing ESTIMATION .. ......oo.o.... App-47 llltt'mtl'atflor;1 of thedco;nputa-
sulnltsifor tfheh1983 survey ... App-46 AHS national sample . . . . . . .. App-a7 o:: :Il f:o:e::;:n ard error App-50
election of the 1973 sample @ Lagn o a o o EEE et
houslng units ............ App-45 1983 housing inventory ... .. App-47 Modians . . - ............ App-51
Splitting of the sampia ...... App-45 ;9;::'1 9&833':“ ""hs“; T "' - App-48 Illtt:strat:n'a::I cnf9 tE’he computa-
i atio estimation procedure o ion of the 95-percent
CEN-SUP gample . . . ........ App-45 the 1970 Census of Popula- confidence interval for a
Selection of supplemental tion and Housing . ... ...... App-48 medlan. . ... .......... App-51
sample housing units in rural Nonsamgling errors App-51
8883 . ......o..ieeennns App-45 RELIABILITY OF THE ESTIMATES. App-48 1970 consus. . . . . . App-51
Seloction of sample housing Sampling ervors. . .......... App-48 Reintarview r ram ........ App-sz
units for the 1976 Coverage Standard errors of estimates program . .. ..... P
Improvement Program . ... .. App-4€ oflevels . ......coonmonon. App-49 Coverage arrors, . . ......... App-62
1977 and 1981 gample Standard errors of astimates Effacts of ratio estimation on
reductions. .............- App-46 of percontages ........... App-29 ostimates of changa . ...... App-53

Supplemental sample from

Standard errors of ratios ... .. App-49

Possible effects of telephone

nonrasidential conversions. .. App-46 Mustration of the use of the interviewing on the data .... App-53
1983 telephone interviewing standard error tables. Rounding errors.. ... ........ App-53
‘expefiment . ............. App-48 flustration | ........... App-49 Standard error tables . . . . . ... App-53

SAMPLE DESIGN

The 1983 estimates are based on data collected from August
1983 through December 1983 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 71,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1983 Annual Hous-
ing Survey. Of this number, 3,800 interviews were classified
as '‘noninterview’’ for vatious reasons. Occupied housing units
were classified as ‘noninterview’’ mainly, because the occu-
pants refused to be interviewed after repeated calls. For vacant
housing units, interviews were not obtained because an informed
respondent was not found after repeated visits. In addition to
the 71,800 eligible housing units, there were also 4,600 sample
units which were visited but were ineligible for interview for the
AHS in terms of collecting information relevant to the 1983 hous-
ing 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 gonsisted 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-represanting {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
werg 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 the
stratum. Since the two PSU’s were indapendently 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.
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Designation of sample housing units for the 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories, which are described
in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1981
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement
Program).

2. Rural units, which were deleted in 1981 as part of the reduc-
tion of rural housing units, were reinstated for the 1983
survay.

3. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B noninter-
views (i.e., units not eligible for interview at the time of survey
but which could become eligible in the future) in the 1983
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AHS questionnaire, page
App-18). ’

4. All sample housing units that were selected from the list of
building permits issued since the 1981 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.

5. 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 seléct the sample for the 1973 AHS was about
1in 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
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 sam-
ple was split into two equal-sized samplas —one to be used for
the AHS, and one to be held in reserve for possible future use
for AHS. The procedure used to split this sample into aqual-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 1870 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 group quarters persons in ED

Number of HU’s in the ED + 3
4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of

the ED’s, the selection was 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 axpef:ted 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 canstruction 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
above. -

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 li.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 wers included in the survey and two housing
units were held in reserve. No splitting operatiqn 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 cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample called the census sup-
plemental {CEN-SUP) sample to represent these units. Due to
time constraints on this operation, only 40 percant of the CEN-
SUP units were ready to be interviewed in 1973. The rest were
mterwewed for the first time in the 1974 AHS.

Selaction 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
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of sample housing units from rural areas. This was accomplish-
ed by activatiﬁg 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 activated in 1974. Similarly, for the area
sampling frame, the entire reserve cluster {an expected four
housing units) was activated in 1974 if the cluster was rural.
This supplementation increased the overall probability of selec-
tion for sample housing units in rural areas to about 2 in 1,366;
whereas, the overall probability of selection for sample housing
units in urban areas remained at 1 in 1,366.

. Selection of sample housing units for the 1976 Coverage
Improvement Program—The 1976 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following 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. Houses that had been moved onto their present site since the
1970 census. '

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

4. 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
waere issued before January 1970 was selected in two stages.
In ths 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 Cen-
sus. In the second stage, these units were then sampled so that
the overall probability of selection was about 1 in 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 banvassing
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
saelection 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, and houses that

"had been movead 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
besn aligible to be selected from the census address frame were
then listed until eight structures {excluding mobile home parks)

ware 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 seductions—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 sam-
ple was reduced by about 7.percent to approximately 75,000
in 1877. 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 raduced 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. The rural units involved in this
subsequent reduction in 1981 were reinstated for the 1983
survey bringing the total sample size, with new construction,
back up to about 76,000 units.

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 representa-
tive 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 sligible 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
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 tc the timing constraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 and 1983 su@evs.

1983 taelephone interviewing experiment—A large scale
telephone interviewing experiment was conducted in conjunc-
tion with the 1981 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data. About one-half (3 of 6 panels) of the 1983
AHS sample was designated for telephone interviewing for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1980 and had a telephone number available were

‘A 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.
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sligible to be interviewed by telephone. Since one-half 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.

1970 Census of Population and Housing—The estimates
pertaining to the 1970 housing inventory (i.e., the housing inven-
tory that existed at the time of the 1970 census) are based on
either 20-, 15-, or 5-percent sample data collected in April 1970
for the Decennial Census of Population and Housing. A detailed
description of the sample design can be obtained in the 1970
census report HC{1)-B1, Detaildd Housing Characteristics, United
States Summary.

ESTIMATION

AHS national sample—The AHS national sampls produced
estimates of two types: Estimates of the 1983 housing inven-
tory and estimates of units removed from the housing inventory
between 1973 and 1983 {i.e., 1973-1983 lost units). Each type
of estimate employed a separate, though similar, estimation pro-
codure as described below.

1983 housing inventory—In 1983, the AHS estimates employed
thres-stage ratio estimation procedure. However, prior to imple-
mentation 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 egual to the
following ratio:

interviewed housing units + Noninterviewed housing units
Interviewed housing units '

The first-stage ratio estimation procedurs 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 1980 census in the
distribution by tenure and residence of the housing pdpulation
estimated from the sample NSR PSU’s and that of the NSR hous-
ing 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 1980 census housing population in the residence-tanure category
for all NSR strata in a census region

Estimates of the housing population category using 1980 census housing
counts for sample NSR PSU’s in 8 census region

The numerators of the ratios ware calculated by obtaining the
1980 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 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSL, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weighted counts
across the NSR sample PSU’s in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage ratio
estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of conventional new construc-
tion housing units; i.e., sample units built April 1, 1970 or later,
to independently derived current estimates where a known defi-
ciency in the AHS sample exists (see the section on nonsam-
pling 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
estimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each sam-
ple 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 ad-
just the AHS sample estimates of housing units {i.e., the
estimates emplbying the noninterview, first-stage, and second-
stage adjustments) to current vacant housing estimates for four
(type of vacant unit} categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for occupied units is a com-
bination of the characteristics of residence, tenure, race of
householder, and sex of householder.

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

Current indepandent 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. CPS household estimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
{Prior to the 1981, 1970 census-based controls were used. The
1970-based estimates were about 2 percent smaller than the
1880-based estimates. This difference should be taken into con-

sideration when comparing the 1983 AHS estimates to the' AHS
estimates for 1380 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 waighted estimates for the
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AHS sample units, using the existing weight after the second-
stage ratio estimation procedure. The computed third-stage ratio
estimation factor was then applied to the existing weight for each
sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of independent estimates. The
second-stage was modified so that the estimates for all 30
categorias for four regions of new construction would be identi-
cal 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 of mobile homes for 10 categories of four regions, and
of adjusting the AHS sample estimate of conventional new con-
struction units for 20 categories for four regions to the
independently derived current estimates.

The numerators were either the unbiased weighted astimates
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 denaominators 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 differad 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 estima-
tion procedure one can expect the sample estimate to be
improved substantially.’ :

1973-1983 lost units—The 1973-1983 iost unit estimates
employed the three-stage ratio estimation procedure used to pro-
duce the AHS national estimates of the 1973 housing inventory,
as was described in the 1873 Current Housing Report, Series
H-160-73A, General Housing Characteristics for the United
States and Regions. These 1973-1883 lost units do not include
the HU’s from the 1976 Coverage Improvement Program. Since
the 1973-1983 lost units existed, by definition, in the 1973
housing inventory, there was a 1973 housing inventory weight
associated with each 1973-1983 lost unit. This weight, adjusted
for the 1977 and 1981 sample reductions, was used to tabulate
the estimates of the characteristics of the 1973-1983 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 weighiting 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
characteristics 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 procedura employed for the 1970 census‘fcan be ob-
tained in the 1970 census report, HC{1}-B1, Detailed Housing
Characteristics, United States Summary.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys—sampling and
nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS national sample
and of the nonsampling errars associated with the 1970 cen-
sus estimates. A description of the sampling errors associated
with the sample estimates from the 1970 census appears in the
1970 census report, HC(1)-B1, Detailed Housing Characteristics,
United States Summary. The sampling errors for 1970 census
data are much smaller than for the AHS data. Therefore, in mak-
ing 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 same questionnaires, instructions, and interviewers were
used, estimates from each of the different samples would dif-
fer from each other. The variability betwesen 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 approx-
imates 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 astimates depends
on both the sampling and nonsampling errors, measured by the
standard error, and biases and some additional nonsampllng
errors not measured by the standard error.

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average result of all possible samples with a known 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; '
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~ 2. Approximately 90 percent of the intervals from 1.6 standard
arrors below the estimats to 1.6 standard errors above the
estimate would include the average result of all possnble

. 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 included in the con-
structed interval.

The figures presented in the tables (pages App-53 to App-59)
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

'p_repared at a moderate cost, a number of approximations were '

required As a result, the table of standard errors provide an indi-
cation 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 1983 national housing
inventory estimates in this report. Tables Ill and IV present the
standard errors applicable to 1973-1983 lost housing unit
estimates in this report. Table V presents the standard errors
applicable to estimates for the Northeast, Midwaest (formerly,
North Central), South, and West Regions. Linear interpolation
should be used to determine standard errors for levels of
estimates not specifically shown in tables | through V.

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

Tables VI through X present the standard errors of estimated
per‘cen'tages. Tables VI and VII show the approximate standard
errors of all national estimated percentages of housing units.
Tables VIl and IX show the approximate standard errors of the
estimated percentages of 1973-1981 lost housing units. Table
X shows the approximate standard error of all reglonal estimated
percentages of 1983 housing units and of 1973-1 983 lost hous-
mg units. 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
forestimates 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 primarly 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 VI through X, 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
0, = the standard error of the numerator
Oy = the standard error of the denominator

Hlustration of the use of the standard srror tables. Iliustration | —
Table A-1 of this report shows that inside SMSA’s in the United
States there were 11,285,000 owner-occupied housing units
with two persons in 1983. Interpolation in standard error table
| {page App-53} shows that the standard error of an estimate
of this size is approximately 135,000. The followmg procedure
was used in interpolating.’

The information presented in the following table was extracted
from standard error table |. The entry for *'x"" is th_o one sought.

Size of estimate Standard error
(000} - {000}
10,000 ............. : - 130
11,285 ... . o i - X
25,000 .......... e 186

By vertically interpolating between 130 and 186 the entry for

“x" is determined to be 135. . - "o
11,285—-10,000 = 1,285
25,000—10,000 = 15,000

130 +_1:285 (186—130) = 135
.. 15,000

Consequently, the 68-percent confidence interval, as shown by
these data, is from 11,150,000 to 11,420,000 housing units.
Therefore, a conclusion that the average estimate of 1983 hous-
ing 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
11,069,000 to 11,501,000 housing units with 30 percent con-
fidence; and that the average estimate lies within the interval
from 11,015,000 to 11,555,000 housing units with 95 percent
confidence.
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Table A-1 also shows that of the 11,285,000 owner-occupied
housing units with two persons inside SMSA's, 4,007,000, or
35.5 percent, were in central cities. Interpoiation in standard er-
ror table VI (i.e., interpolation on both the base and percent)
{page App-55) shows that the standard error of the above
percentage is 0.6 percentage points. The following procedure
was used in interpolating.

The information presented in the following table was extracted

aa

from table VI. The entry for “'p'’ is the one sought.

Estimated percentage
Base of percentage
{000} 25 35.5 50
10,000 .......... 0.6 a 0.7
11,285 ... ... ... p
25000 .......... 0.4 b 0.4

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

35.56-25.0=10.5
50.0—25.0 = 25.0
10.5

0.6 + 250 (0.?—0.6} =0.6

2. By horizontal interpolation between 0.4 and 0.4, the entry
for cell “'b’’ is determined to be 0.6.

35.5—-25.0=10.5
50.0—25.0 = 25.0
10.5

0.4 + 5-5—6 0.4—0.4)=0.4

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

11,285—10,000 = 1,285
25,000—10,000 = 15,000
1,285

0.6 +T000{0.4—0.6) =0.6

Consequently, the 68-percent confidence interval, as shown by
these data, is from 34.9 to 36.1 percent; the 80-percent con-
fidence interval is from 34.5 to 36.5 percent; and the 95-percent
confidence interval is from 34.3 to 36.7 percent.

{lustration N— Table A-1 of this report shows that in the United
States in 1983 there were 177,000 housing units in structures
with four floors or more {see ‘’Elevator in Structure’’ paragraph
in appendix A) that were outside of SMSA’s. Interpolation in
standard error table | {page App-53) shows that the standard
. error of an estimate of this size is approximately 18,000. Con-
sequently, the 68-percent confidence interval is from 159,000
to 195,000 housing units. Therefore, a conclusion that the

average estimate derived from all possible samples of 1983 hous-
ing units in structures with four floors or more that were outside
of SMSA’s lies within a range computed in this way would be
correct for roughly 68 percent of all possible samples. Similarly,
we could conclude that the average estimate derived from all
possible samples lies within the interval from 148,000 to
206,000 housing units with 90 percent confidence; and that
the average estimate lies within the interval from 141,000 to
213,000 housing units with 95 percent confidence.

In 1983, table A-1 also shows that of the 177,000 housing
units in structures with four floors or more that were outside
SMSA’s, 153,000, or 86.4 percent, were in structures that con-
tained elevators. Interpolation in table VI {i.e., interpolation on
both the base and percent; page App-55) shows that the stand-
ard error of the above percentage is 3.8 percentage points.
Consequently, the 68-percent confidence interval is from 82.6
to 90.2 percent; and the 90-percent confidence interval is from
80.3 to 92.5 percent; and the 95-percent confidence interval
is from 78.8 to 94.0 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 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
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
characteristics, the formula will underestimate the true standard
ervor.

Hlustration of the computation of the standard error of a
difference — Table A-1 shows that inside SMSA’s in the United
States there were 6,655,000 owner-occupied housing units with
three persons in 1983. Thus, the apparent difference between
the number of 1983 owner-occupied housing units with two per-
sons and those with three persons is 4,630,000. The standard
error of 11,285,000 is approximately 135,000 as shown above.
interpolation in standard error table | {page App-53) shows that
the standard error on an estimate of 6,655,000 to be approxi-
mately 107,000. Therefore, the standard error of the estimated
difference of 4,630,000 is about 172,000.

172,000 = \/ (135,000)2 + (107,000)2

Consequently, the 68-percent confidence interval for the
4,630,000 difference is from 4,458,000 to 4,802,000 hous-
ing 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. Similarly, the 90-percent con-

* fidence interval is from 4,355,000 to 4,905,000 housing units,

and the 95-percent confidence interval is from 4,286,000 to
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4,974,000. Thus, we can conclude with 95 percent confidence
that the number of 1983 owner-occupied housing units inside
SMSA’s with two persons is greater than the number with three
persons.

Medians — For the medians presented in certain tables, the sam-
pling errar depends on the size of the base and on the distribu-
tion upon which the median is based. An approximate method
for measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so that there is a
stated degree of confidence that the average median from all
possible samples lies within the interval. The following 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 deter-
mined in step 1.

3. Using the distribution of the characteristic, determine the con-
fidence interval corresponding to the two points determined
in step 2. To find the lower endpoint of the confidence inter-
val, it is necessary to know into which interval of the distribu-
tion the lower percentage limit {i.e., 50 percent minus the
standard error determined in step |} falls. Similarly, to find the
upper endpoint of the confidence interval, it is necessary to
know into which interval of the distribution the upper percent-
age limit {i.e., 50 percent plus the standard error determined
although they usually are the same.

For ahout 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 35 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

iflustration of the computation of the 95-percent confidence in-
tarval 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 1983. The base of the distribution from
which this median was determined is 35,166,000 hbusing units.

1. From table VI, the standard error of a 50-percent characteristic
on the base of 35,166,000 is 0.4 percentage points.

2. To obtain a two-standard error confidence interval on\t\he
estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percen-
tage 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 16,927,000 owner-occupied
housing units inside SMSA’s, or 48.1 percent, had one and
two persons (actually, for purposes of calculating the median,
the category of two persons is considered to be from 1.5 to

2.5 persons) and that an additional 6,655,000 owner-
occupied housing units, or 18.9 percent, had three persons
{i.e., 2.5 to 3.5 persons). By linear interpolation, the lower
limit of the 95-percent confidence interval is found to be about
2.6. ’

(49.2—-48.1) _

2.5+ (3.5—2.5) 18.9

2.6

Similarly, the upper limit of the 95-percent confidence inter-
val is found to be about 2.6. :

(50.8—48.1) _

b+ (3.6—2.
2.5 + {3.6—2.5} 189

26

Thus, the 95-percent confidence interval ranges from 2.6 to
2.6 persons. Although it appears that this confidence inter-
val has the sample estimate as the lower and upper limits, it
actually is a reflection of the rounding error associated with
the median (see paragraph on rounding error in the nonsampl-
ing 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 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 collection, response, proc-
essing, 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, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1970 Census of Popula-
tion and Housing and the 1983 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 accu-
racy of the data collected for surveyed housing units. These
errors were measured by reinterviews, record checks, and other
surveys.

The detailed result 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
Reinterviews.
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Reinterview program— For the AHS national sample a study was
conducted to obtain a measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample of the
AHS households. These households were revisited and answers
to some of the questions on the AHS questionnaire were ob-
tained 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 follow-
ing 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. .

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 ‘‘Occupancy- Status’’ was
obtained.

E-S

The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. The results of the 1980
reinterview study which are presented in the Census Bureau
memoaoranda, ' Analysis of the Reinterview Data from the 1880
Annual Housing Survey — National Sample’* are presented here.
" The results of this study showed that 64 percent of the nonatti-
tudinal items showed moderate laevels of inconsistency while
another 12 percent showed high levels of inconsistency. All of
the attitudinal items showed moderate to high lavels of incon-
sistency. Moderate levels indicate that there are some problems
with inconsistant reporting and high levels indicate that improve-
ments 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 asscciated high level of
response variance, and thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. Tables in this report which contain such cross-tabulations
have been footnoted with a cautionary statement. Since the
reinterview program only measured inconsistencies for a sam-
ple of the items on the AHS questionniare, there may be other
items with high levels of inconsistency which are not footnoted
because they have not been part of the reinterview program.

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 explanatlon 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 glven by the respondents who
may lack precise mformetlon Also, because the rresults 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
II"ItO account when considering the results of these studles

Coverage errors—A deficiency in the representation of conven-
tional new construction {non-mobile home or trailer} for the AHS
new construction sample {mentioned previeusly in the section
on estlmatlon) is an example of coverage errors. Dunng the
sampling of bmldlng permits, only those issued more than 4
months befare the survey began were ellglble to be selected to
represent conventional new constructlon Due to tlme con-
straints, it is not possible to sample units whose' permlts are
issued less than 4 months in advance of the survey. . -

Iti is estimated that the 1983 AHS sample missed about 0 8
percent [i.e., about 180,000 units) of conventional housmg units
built after April 1970 because the permits for these units, which
were built before October 1983, 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 conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompensated for this deficiency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
tion for the end of the interview period, which has been
December or January, instead of October. This overcompensa-
tion may inflate the new construction counts by 100,000 to
300,000 units. This procedure was corrected in. 1983 for this
overcompensation and the'length of.time from the previous
enumeration is not consistent with what it has been in the past.

In addition, the 1976 Coverage Improvement Program also had
certain’ deficiencies.: First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented.

Deficiencies also existed in the nonresidential supplemental
sample. For most of the areas in sample, the initial CVS listings
waere created in 1975. Any structures in these areas which were
nonresidential at the time of the 1970 census and converted to
residential use between 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also.updated every
six months until 1977. If a basic address was totally.nonresiden-
tial at the time of the 1970 census but was not Ii:'sted inCVS
as of 1977, it did not have a chance of being in ;eample.

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 woutd be represented
in the sample. However, it has been estimated that the 1983
AHS sample missed as much as 2 percent li.e., as much ‘as
400,000 units) of all housmg umts in ED’ s where aree samphng
methods are used because these unlts are not llsted durlng the
cenvessmg ) X i

]
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The third stage of ratio estimation corrects for these deficien-
cies as far as the total count of housing is concerned; i.e., it ad-
justs 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. The
1980-based estimates are about 2 percent higher than the corre-
sponding 1970-basaed estimates. This will cause estimates of
change involving the 1981 or 1983 AHS data to be overstated.
However, estimates of percent change batween 1981 and 1983
should not be affacted. This overstatement should be taken into
consideration during the analysis of estimates of change.

Possible effects of telaphone interviewing on the data—A
preliminary analysis of the 1983 telaphone interviewing experi-

TABLE . Standard Errors of Estimated Numbers of
Housing Units: 1983 (Excluding Estimates of Hous-
ing Units Pertaining to New Construction, Lacking
Complete Kitchen Faciiities, No Bedrooms, No
Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing, Mobile Homes, and Housing Units
With Householdsr of Spanish Origin)

{68 chances out of 100)

ment has been complated. 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 1983 AHS national sample
publishaed data on both telephone and personal interview data.

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of arror in the
data, the severity of which depends on the statistics being
measurad. The effect of rounding is significant relative to the
sampling error only for small percentages, median numbear 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 thus 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 rounded pub-
lished data, they can differ from medians calculated directly from
the published data.

TABLEIl. Standard Errors of Estimated Numbers of
Housing Units Pertaining to New Construction, Lack-
ing Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing, Mobile Homes, and Housing Units
With Householder of Spanish Origin: 1983

{68 chances out of 100)

] Standarq error ) Standard error Standard error Standard error
Size of — Size of r— Size of Size of
estimate | Total or astimate Totaf or estimate | Total or aestimate Total or
Black : Black Black I
©000) | white | 0000 | White | T C ©00) | white | - 000} | white' | %K
' (000) | (000) X {000) (000} (000} {000) {000) {000)
0....... 2 2| 2,500 ... 68 ‘59 0....... 3 3} 2500 .... 79 68
B....... 3 3| 5000 ....] .92 €5 5....... 4|+ 4} 5000 .... 110 76
10 ...... 4 4 7.500 . ... 114 51 10...... 5 5 7,500 .... 132 59
25 . ..... 7 7 10,000 ... 130 2 25 ..., 8 8 10,000 . .. 151 2
50 ...... - 10, 10§ 25,000 ... © 186 50 ...... 1 11 25,000 ... 216
100 ..... 14 14 | 50,000 ... 209 100 ..... 16 16 { 50,000 ... 243
250 ..... 22 21 75,000 ... 167 250 ..... 25 25 75,000 ... 194
500 ..... 31 30 { 90,000 ... 80. 500 ..... 36 35 | .90,000 ... 93
1,000 43 41 93,500 ... 6 1,000 50 48 93,500 ... 7
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TABLE lil. Standard Errors of Estimated Numbers of Lost
Housing Units: 1973-1983 (Excluding Estimates of
Lost Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facilities, No Bedrooms,
No Bathrooms, Lacking Complete Plumbing, Mobile
Homes, and Other Vacants)

{68 chances out of 100)

Size of Standard Size of Standard
astimate error " estimate error
(000) (000) {000) (000)
O............ 2] 250........... 22
- S 3|1 500........... 32
10, .. ... 4| 1,000 ......... 48
25 .. L. 71 2500 ......... 89
80........... 9] 5000 ......... 151
100....+..... 13| 7.500 ......... 21

TABLE IV. Standard Emors of Estimated Numbers of Lost
Housing Units Pertaining to New Construction, Lack-
ing Complete Kitchen Facilities, No Badrooms, No
Bathrooms, Lacking Complete Plumbing., Mobile

Homes, and Other Vacants: 1973-1983

{68 chances out of 100)

TABLE Va. Standard Errors of Estimated Numbers of
Housing Units Pertaining to the Northeast, Midwaest,
South, and West Regions: 1983, (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, Midwest, and West
Regions and Excluding Source of Water-Individual
Waell, 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) {00Q)
0... ... ... ..., 2 1,000 . ........ 45
5. 312500 ......... A
10.. ..., 5] 5000 ......... 101
25.. . ..., 71 7,500 ... .... 123
50........... 10 10,000 ........ 142
100.......... 14| 25,000 ........ 225
280, ......... 22| 50,000 ........ s
500.......... 32

Size of Standard Size of Standard
estimate error estimate error
{000} {000) {000) {000}
0 3|1 100........... 17
- 41 250........... 27
10........... 6§ 800........... 39
25 ... 9 1,000......... 57
80 ........... 12 2500 ......... 97

TABLE Vb. Standard Errors of Estimated Numbers of
Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facilities, No Bedrooms,
No Bathrooms, and Lacking Complate Plumbing for
the Northeast, Midwest, and West Ragions and to
Source of Water-Individual Well, and Mobile Homes
for the Northeast and Midwest Regions: 1983

(68 chances out of 100. For estimates pertaining to source of water-individual

well and mobile homes for the West Region, apply a factor

standard arrors in table Vb)

of 1.66 to the

Standard

. Size of Size of Standard
estimate error estimate error
{000) {000) {000} {000}
[+ T 3{6500........... ' a7
s S 41 1,000 ......... 53
10........... 5| 2500 ......... 83
25 ... ... 8| 5000 ......... 116
0. ........ .. 12| 7800 ......... 140
100.......... 17 ] 10000 ........ 160
250.......... 27| 25,000 ........ 2
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TABLE Vc. Standard Errors of Estimated Numbers of
Housing Units Pertaining to Source of Water-
Individual Well, and Mobile Homes for the South

" Region: 1983

(68 chances out of 100)

Size of Standard Size of Standard

estimate error astimate error

(000} {000) {000} {000)
[+ T 4| 500........... 47
B 51 1,000 ......... 66
10, ... .. 71 2500 ......... 103
25. ... ... .. 11 B0OCO ......... 142
BO........... 15| 72,800 ......... 170
100, ,......... 21 10,000 ........ 191
250 .. ........ 33| 25000 ........ 247

-

TABLE Vd. Standard Errors of Estimated Numbers of Lost
Housing Units Pertaining to the Northeast, Midwest,
South, and West Regions: 1973-1983 (Excluding
Estimates of Lost Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Lacking Complete
Plumbing, Mobile Homes, and Other Vacants for
Each of the Regions) :

(68 chances out of 100}

Standard error

Size'of estimate Northeast or -
(OPO) Midwest South or West
(000) - {000}
[+ 2 2
. Z 3 3
10 ... 4 5
25 L. e 7 '8
80 ... ... 10 11
00 ... 14 15
250 .. ... ....... 24 25
L] o[ a7z 36
1,006 ........... 611" 53
2500............ 128 97
5000............ 1861

Note: For standard errors of regional estimates of lost housing units {1973-1883)
pertaining to new construction, lacking complete kitchen facilities, no bedrooms,
no bathrooms, lacking complete plumbing, mobile homes, and other vacants for
gach of the regions use the national standard errors presented in table IV,

TABLE V1. Standard Errors of Estimated Percentages of Housing Units: 1983 (Excluding Estimated Percentages 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 Householder of Spanish Origin)

{88 chances out of 100}

[

' Estimated percentage
-Base of percentage :
{000} - ]
0 or 100 1. or 99 2 or 98 B or 95 10 or 90 15 or 85 25 0r 75 - 50
B e ieaaaen 27.40 27.40 27.40 27.40 27.40 27.40 27.40 30.70
10 . e 15.80 15.80 " 15.80 15.80 15.80 15.80 18.80 21.70
25 ... e 7.00 7.00 7.00 7.00 8.20 9.80 11.90 13.70
BO .., 3.60 3.60 3.60 4.20 5.80 6.80 8.40 8.70
100 ... i 1.80 1.80 1.90 3.00 4.10 4,90 5.90 6.90
250 ... e 0.70 0.90 1.20 1.90 2.60 3.10 3.80 4.30
BOO . ... 0.40 0.60 0.90 1.30 1.80 2,20 2,70 3.10
1000 ... 0.20 0.40 0.60 '0.90 1.30 1.50 1.90 2.20
2500 ............... 0.08 0.30 0.40 0.60 0.80- 1.00 1.20 1.40
5000 ... 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
7500 ... ..., 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
10000 .... .. ...... 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25000 ... ... ...... 0.01 0.09 0.12 0.20 0.30 0.30 0.40 0.40
50,000 .............. 0.01 0.06 0.09 0.13 0.20 0.20 0.30 0.30
76,000 .. ... ... 0.01 0.05 0.07 0.11 0.15 0.20 0.20 0.30
90,000 ... ... ... ... 0.01 0.05 0.06 0.10 0.14 0.20 0.20 0.20
8935800 ... ..l 0.01 0.04 . 0.06 . 010 0.13 0.20 0.20 0.20
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TABLE VIl. Standard Errors of Estimated Percentages 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 Householder of Spanish Origin: 1983

{68 chances out of 100}

Base of percentage

Estimated percentage

000

fooor 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50
- 33.70 33.70 33.70 33.70 33.70 33.70 33.70 35.60
10 .. i 20.30 20.30 20.30 20.30 20.30 20.30 21.80 25.20
26 o 9.20 9.20 9.20 9.20 9.60 11.40 13.80 15.90
BO ... e 4.80 4.80 4.80 4.90 6.80 8.10 9.80 11.30
100 ... ... 2.50 2.50 2.50 3.50 4.80 5.70 6.90 8.00
250 ... ... 1.00 1.00 1.40 2.20 3.00 3.60 4.40 5.00
500 ... .. ... e 0.50 0.70 1.00 1.60 2.10 2.50 3.10 3.60
1,000 ............... 0.30 0.50 0.70 1.10 1.50 1.80 2.20 2.50
2,500 ... 0.10 0.30 0.40 0.70 1.00 1.10 1.40 1.60
5000 ............... 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
7800 ... 0.03 0.20 0.30 0.40 0.60 0.70 . 0.80 0.90
10,000 ... .......... 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
25000 ........ ..., 0.0 0.10 0.14 0.20 0.30 0.40 0.40 0.50
50,000 .............. 0.01 0.07 0.10 0.20 0.20 0.30 0.30 0.40
75000 ... ... 0.01 0.06 0.08 0.13 0.20 0.20 0.30 0.30
90,000 ... ... ... ..., 0.01 0.05 0.07 0.12 0.20 0.20 0.20 0.30
93,500 .............. 0.01 0.05 0.1 0.20 0.20 0.20 0.30

0.07

i

TABLE VIII. Standard Errors of Estimated Percentages of Lost Housing Units: 1973-1983 (Excluding Estimated Percentages of Lost
Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Baedrooms, No Bathrooms,

Lacking Complete Plumbing, Mobile Homes, and Other Vacants)

{68 chances out of 100}

Base of percentage

Estimatad percentage

000)

: 0 or 100 1o0r 99 2 or 98 5 or 85 10 or 90 15 or 85 25 0or 76 50
- 26.00 26.00 26.00 26.00 26.00 26.00 26.00 29.60
L 14.90 14.90 14.90 14.90 14.90 15.00 18.10 20.90
28 e 8.60 6.60 6.60 6.60 7.90 9.50 11.50 13.20
50 ... e 3.40 3.40 3.40 4.10 5.60 6.70 8.10 9.40
100 . ... e 1.70 1.70 1.90 2.0 4.00 4.70 5.70 6.60
250 ... . e 0.70 0.80 1.20 1.80 2.50 3.00 3.60 4.20
800 . .. ... .. 0.30 0.60 0.80 1.30 1.80 2.10 2.60 3.00
1,000 ,.............. 0.20 0.40 0.60 0.90 1.30 1.50 1.80 2.10
2,600 .. .. ... . ..., .. 0.07 0.30 0.40 0.60 0.80 0.80 1.10 1.30
5000 ............... 0.04 0.20 0.30 0.40 0.80 0.70 0.80 0.90
7,500 ... .. ... 0.02 0.15 0.20 0.30 0.50 0.50 0.70 0.80




APPENDIX B—Continued

App-b7

TABLE IX. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complete Plumbing, Mobile Homes, and Other Vacants:

1973-1983

{68 chances out of 100)

Base of percentage

Estimated percentage

{000)
0 or 100 1o0r99 2o0r98 5 or 95 10 or 80 150r85 -| 250r 76 50
L J5 36.70 36.70 38.70 36.70 36.70 36.70 36.70 38.00
L T 22.40 22.40 22.40 . 22.40 22,40 22.40 23.30 . 286.90
25 e 10.40 10.40 " 10.40 10.40 10.40 12.20 14.70 17.00 -
BO ...l 5.50 5.50 5.50 5.50 7.20 8.60 10.40 12.00
100 .. ... .. ... 2.80 2.80 2.80 3.70 5.10 6.10 7.40 8.60
280 ... 1.10 1.10 1.60 2.30 3.20 3.80 "4.70 5.40
BOO.............. ... 0.60 0.80 1.10 1.70 2.30 2.70 3.30 3.80
1,000 .. .. ... ..., 0.30 0.50 0.80 1.20- 1.60 1.90 2.30 2,70
2800 ... ... ..., .. L0112 0.30 0.50 0.70 1.00 1.20 1.50 1.70
5000 ............... 0.06 0.20 0.30 0.50 0.70 0.90 1.00 1.20
7500 ........ .. ..... 0.04 0.20 0.30 0.40 0.60 0.70 0.90 1.00

TABLE Xa. Standard Errors of Eétimated Percentages of Housing Units Pertaining to the Northeast, Midwest, South, and
West Regions: 1983 (Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen
Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast, Midwest, and West Raegions

and Excluding Source of Water-Individual Well, and Mobile Homes for Each of the Regions}

(88 chances out of 100}

Base of percentage

Estimated percentage

{000) ;
0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50
< 28.80 28.80 28.80 28.80 28.80 28.80 28.80 *31.80
0. 16.80 16.80 16.80 -16.80 16.80 16.80 19.50 22.50
25 . .. 7.50 7.50 7.50 7.50 8.50 10.20 12.30 14.20
BO ..., 3.90 - 3.90 3.90 4.40 6.00 7.20 8.70 10.10
100...... . .. 2.00 2.00 2.00 3.10 4.30 5.10 6.20 7.10
250 ... ... 0.80 0.90 1.30 2.00 2.70 3.20 3.90 4.50
BOO ... e 0.40 0.60 0.80 1.40. 1.90 2.30 2.80 3.20
1,000 ... ... .. ..., 0.20 0.40 0.60 1.00 . 1.30 1.60 1.90 2.20
2500 ... ... .. 0.08 0.30 0.40 ' 0.80° 0.90 1.00 1.20 ©1.40
5000 ............... 0.04 0.20 0.30 " 0.40 0.60 0.70 0.90 1.00
7,800 ............... 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 .. ............ 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70 -
25000 .............. 0.01 0.09 0.13 0.20 0.30 0.30 0.40 + 0.40
80,000 .............. 0.01 0.06 0.09 0.14 0.20 0.20 0.30 0.30
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TABLE Xb. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast; Midwest,
and West Regions and to Water-individual Well, and Mobile Homes for the Northeast and Midwaest Regions: 1983

{68 charces out of 100. For estimated percentages pertaining to source of water-individual wel! and mobile homes for the West Region, apply a factor of

1.66 to the standard errors in table Xb)

Estimated percentage
Base of percentage
(000)
0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 250r 756 50
D e e 36.00 36.00 36.00 36.00 36.00 36.00 36.00 37.50
10 .. e 22.00 22.00 22.00 22.00 22.00 22.00 23.00 26.50
25 10.10 10.10 10.10 10.10 10.10 12.00 14.50 16.80
50 .. ... 5.30 5.30 5.30 5.30 7.10 8.50 10.30 11.90
100 ... ... i, 2.70 2.70 2.70 3.70 5.00 6.00 7.30 8.40
250, ... ... e 1.10 1.10 1.50 2.30 3.20 3.80 4.60 5.30
OO ... 0.60 0.70 1.10 1.60 2.30° 2.70 3.30 3.80
1,000 ... ... ....... 0.30 0.50 0.70 1.20 1.60 1.90 2.30 2.70
2800 ...... ... ...... 0.11 0.30 0.50 0.70 1.00 1.20 1.50 1.70
5000 ............... 0.06 0.20 0.30 0.50 0.70 0.80 1.00 | 1.20
7.800 ... ... 0.04 0.20 0.30 0.40 0.60 0.70 080 1.00
10,000 . ............. 0.03 0.20 0.20 0.40 0.50 0.60 070 | 0.80
25000 .............. 0.01 0.11 0.15 0.20 0.30 0.40 0.50 0.50
50,000 .............. o.m 0.07 0.1 0.20 0.20 0.30 0.30 0.40
TABLE Xc. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water-individual Well,
and Mobile Homes for the South Region: 1983
(68 chances out of 100}
Estimated percentage
Base of percentage
{000}
0 or 100 10r99 2 or 98 5 or 95 10 or 20 15 or 85 250r 75 50
- 4710 47.10 4710 47.10 47.10 47.10 4710 47.20
10 .. . e e 30.80 30.80 30.80 30.80 30.80 30.80 30.80 33.30
25 e 15.10_ 15.10 16.10 15.10 15.10 15.10 18.30 21.10
B0 . .. 8.20 8.20 8.20 8.20 B.90 10.70 12.90 14.90
100 . ... ... i 4.30 4.30 4.30 4.60 6.30 7.50 9.10 10.50
250 ... .. .. 1.70 1.70 1.90 2.90 4.00 4.80 5.80 6.70
BOO ........ .. 0.90 0.90 1.30 2.10 2.80 3.40 4.10 4.70
1,000 ... ... ... ...... 0.40 0.70 0.90 1.50 2.00 2.40 2.90 3.30
2500 .......iiane. 0.20 0.40 0.60 0.90 1.30 1.50 1.80 2.10
B,OOO ............... 0.09 0.30 0.40 0.70 0.90 1.10 1.30 1.50
78500 ......... . ... 0.06 0.20 0.30 0.50 0.70 0.90 1.10 1.20
10000 .............. 0.04 0,20 0.30 0.50 0.60 0.80 0.90 1.10
25000 .............. 0.02 0.13 0.20 0.30 0.40 0.50 0.60 0.70
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TABLE Xd. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to the Northeast, Midwest, South, and
Wast Regions: 1973-1983 (Excluding Estimated Percentages of Lost Housing Units Pertaining to New Construction, -
Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complete Plumbing, Mobile Homes, and Other
Vacants for Each of the Regions) :

{68 chances out of 100)

Base of percentage

(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 250r 75 . 50
Estimated percentages for the Northeast or Midwest
B 26.80 286.80 26.80 26.80 26.80 26.80 26.80 30.30
L 15.50 15.50 15.50 15.60 15.50 15.50 18.50 21.40
25 e 6.80 6.80 6.80 6.80 - 8.10 9.70 11.70 13.50
80 ... ... 3.50 3.50 3.50 4.20 _5.70 6.80 8.30 9.60
100. ... 1.80 1.80 1.90 3.00 4,10 4.80 5.90 6.80
1 0.70 0.90 1.20 1.80 2.60 3.10 3.70 4.30
BOO ... ... . 0.40 0.60 0.80 1.30 1.80 2.20 2.60 3.00
1000 ........covnnn 0.20 0.40 0.80 0.90 1.30 1.50 1.80 2.10
2500 ............... 0.07 0.30 0.40 0.60 0.80 1.00 1.20 1.40
Estimated percentages for the South or West
LY 31.30 31.30 31.30 31.30 31.30 31.30 31.30 33.70
10 . 18.50 18.50 18.50 18.50 18.50 18.50 20.60 23.80
25 e 8.30 8.30 8.30 8.30 9.00 10.80 13.10 15.10
BO ... ... 4.30 4.30 4.30 4,60 6.40 7.60 9.20 10.70
100 ... .. 2.20 2.20° 2.20 3.30 4.50 5.40 6.50 7.50
250 . . 0.90 0.90 1.30 2.10 2.90 3.40 4.10 4.80
500 ... .. .. 0.50 0.70 0.90 1.60 2.00 240 2.90 3.40
1000 ... .......... 0.20 0.50 0.70 1.00 1.40 1.70 2.10 2.40
2500 ... ... 0.09 0.30 0.40 0.70 0.90 1.10 1.30 1.50
5000 ............... 0.05 0.20 0.30 0.50 0.60 0.80 0.90 1.10

Note: For standard errors of regional estimated percentages of lost housing units {1973-1983) pertaining to new construction, lacking complete kitchen
tacilities, no bedrooms, no bathrooms, lacking complete plumbing, mobile homes, and other vacants, use the national standard errors in table IX.
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SAMPLE DESIGN

The 1983 estimates are based on data collected from August
1983 through December 1983 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 71,800 sample housing units {(both cccupied
and vacant) were eligible for interview in the 1983 Annual Hous-
ing Survey. Of this number, 3,800 interviews were classified
as "‘noninterview’’ for various reasons. Occupied housing units
were classified as “‘noninterview’’ mainly, because the occu-
pants refused 1o be interviewed after repeated cafls. For vacant
housing units, interviews were not obtained because an informed
respondent was not found after repeated visits. In addition to
the 71,800 eligible housing units, there were also 4,600 sample
units which were visited but were ineligible for interview for the
AHS in terms of collecting information relevant to the 1983 hous-
ing inventory.

Selaction 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 sslf-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 the
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 sampla housing units for the 1983 survey —The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories, which are described
in detall in succeeding sections.

1. All sample housing units that were interviewed in the 1981
survey (which included all sample housing units that were
selected as part of the 1376 Coverage Improvement
Program).
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2. Rural units, which were deleted in 1981 as part of the reduc-
tion of rural housing units, wer2 reinstated for the 1983
survey.

3. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B noninter-
views (i.e,, units not eligible for interview at the time of survey
but which could become eligible in the future) in the 1981
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AHS questionnaire, page
App-20).

4. All sample housing units that were selected from the list of
building permits issued since the 1981 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.)

5. 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 selact the sample for the 1973 AHS was about
1in 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
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 sam-
ple was split into two equal-sized samples —one to be used for
the AHS, and one to be held in reserve for possible future use
for the AHS. The procedure used to split this sample into equal-
sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selec-
tion of a sample of census enumeration districts (ED’s), adminis-
trativa 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 group quarters persons in ED

Number of HU's in the ED + 3
Y

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
fcur, 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
above.

$plitting 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 neighbering units. Howaver,
clusters of size-two housing units were considered to be mare
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 cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample called the census sup-
plemental (CEN-SUP} sample to represent these units. Due to
time constraints on this operation, only 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 accomplish-
ed by activating 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 activated in 1974, Similarly, for the area
sampling frame, the entire reserve cluster {an expected four
housing units) was activated in 1974 if the cluster was rural.
This supplementation increased the overall probability of selec-
tion 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.
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Selection of sample housing units for the 1976 Coverage
improvement Program—~ The 1976 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following types
of housing units:

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

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

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

4. 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 befare
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 Cen-
sus. In the second stage, these units were then sampled so that
the overall probability of selection was about 1 in 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 time of 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
listad 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 tota! sample size (interviews
plus noninterviews) to about 81,000 housing units. The sam-
ple 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 sbout 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. The rural units involved in this
subsequent reduction in 1981 were reinstated for the 1983
survey bringing the tatal sample size, with new construction,
back up to about 76,000 units.

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 representa-
tive 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 woere listed. These listings were updated avery
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 housing units (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 addi-
tional check to see if housing units existed in these structures
at the time of the 1970 census. Due to the timing constraints
associated with these operations, these cases were not included
for the 1980 AHS but were included for the 1981 and 1983
surveys.

1983 telephone interviewing experiment—A large scale
telephone interviewing experiment was conducted in conjunc-
tion with the 1983 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data. About one-half (3 of 6 panels) of the 1983
AHS sample was designated for telephone interviewing for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1981 and had a telephone number available were
eligible to be interviewed by telephone. Since one-half 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 1983, 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 pro'bability
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 dr more
and a smell SMSA is one with a 1970 population of less than 250,000.



APPENDIX B—Continued

App-51

adjustment was done separately for occupied and vacant units.
The noninterview adjustment was equal to the following ratio:

Interviewed housing units + Noninterviewed housing units
R Interviewed housng 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-
siage ratio estimation procedure takes into account the dif-

farances that existed at the time of the 1980 census in the‘

distribution by tenure and residence of the housing population
estlmated from the sample NSR PSU’s and that of the NSR hous-
ing populatnon in each of the four census regions of the country.

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

The 1980 census housing population in the residence-tenure catagory
for all NSR strata in a census region

Estimates of the housing population category using 1880 census housing
- . counts for sample NSR PSU's in a census region

The numerators of the ratios were calculated by obtaining the
1980 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
waere calcutated by obtaining the 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and éumming these weighted counts
across the NSR sample PSU’s in each census region. The com-
puted first-stage ratio estimation factor was than 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 defi-
ciency in the AHS sample exists {ses the section on nonsam-
pling error) for each of the four regions. These estimates were
considered to be the best estimatas 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 urzlits‘ using the existing weight after the first-stage ratio
estimation procedure. The computed second-stage ratio estima-
tlon factor was then applied to the existing weight for each sam-
ple unlt 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 10 ad-
just the .AHS sample estimates of housing units (i.e., the

estimates employing the noninterview, first-stage, and second-
stage adjustments} to current vacant housing estimates for four
(type of vacant unit) categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for occupied units is a com-
bination of the characteristics of residence, tenure, race of
houssholder, and sex of householder.

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

Current independant 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. CPS household estimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
(Prior to the 1981 survey, 1970 census-based controls were
used. The 1970-based estimates were about 2 percent smaller
than the 1980-based estimates. This difference should be taken
into consideration when comparing the 1983 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 cbtained from the weighted

" estimates for the AHS sample units, using the existing weight

after the second-stage ratio estimation procedure. The computed
third-stage ratio estimation factor was then applied to the
existing weight for each sample unit in each third-stage ratio
estimation category,

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreaement with both sets of independent estimates. The
second-stage was modified so that the estimates for all 30
categories for four regions of new construction would be identi-
cal 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 of mobile homes for 10 categories of four regions, and
of adjusting the AHS sample estimate of conventional new con-
struction units for 20 categories for four regions to the
independently derived current estimates. '

The numerators were sither 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 samp!e 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
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statistics below what would have been obtained by simply
weighting the results of the sample by the inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from that
of the Nation as a whole in such basic housing characteristics
as tenure, vacancy status, residence, race of 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 estima-
tion procedure one can expect the sample estimate to be
improved substantlally

RELIABILITY OF THE ESTIMATES

There are two types of possible errors - associated with
astimates based on data from sample surveys—sampling and
nonsampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS 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 samse sample design. Even
if the same questionnaires, instructions, and interviewers weare
used, estimates from each of the different samples would dif-
fer 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 approx-
imates 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 biasas
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 srror. .

. 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 exampile, if all possible samples were selacted, 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 possnble
samples;

3. Approximately 95 percent of the intervals from two standard
errors below the estimate to two standard errors above the
estimate wouid include the average result of all posslble
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-56 to App-59)
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 table of standard errors provide an indi-
cation of the order of magnitude of the standard erfors rather
than the precise standard error for any specific item,

Standard errors of estimates of levels—Tables | andfll present
the standard errors applicable to the 1983 national housing
inventory estimates in this report. Tables Il and IV present the
standard errors applicable to estimates for the Northeast,
Midwest (formerly North Central), and West Regibns: and table
Il 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 specnflcally shown
in tables | through IV.

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

Tables V through VIII present the standard errors of estimated
percentages. Table V shows the approximate standard errors
of all national estimated peréentages of housing units except
those pertaining to the specified items in table Il. The standard
errors shown in table V| should be used for those specified items.
Table Vil shows the approximate standard errors of all regional
astimated percentages of housing units except those pertaining
to the specifiad items in table {V. The standard errors shown
in table VIll should be used for those specified items. Two-way
interpolation should be used to determine standard errors for
estnmated‘percentages not specifically shown in tables V through
VIl :

Included in tables | through VIN 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 primarly for construction of confidence
intervals for characteristics when an estimate of zero is| obtained.

‘Standard errors of ratios—For ratios of the form {100} {x/y),

where x is not a subclass of y, tables V through VIIl,
underestimate the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

b
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Estimated percentage
Base of percentage
~ {000) 85 . 88.3 90

where: x = the numerator of the ratio 10,000 .. ........ 0.5 a 0.4

y = the denominator of the ratio 16,657 .......... P

o, = the standard error of the numerator 25,000 .......... 0.3 b 0.3

(o]

y = the standard error of the denominator

lilustration of the use of tha standard error tables. illustration | —
Table A-2 (section 1) of this report shows that in the United
States there were 15,557,000 renter-occupied housing units
with common stairways in 1983. Interpolation in standard error
table | shows that the standard error of an estimate of this size
is approximately 151,000. The following interpolating procedure
was used. .

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

Size of estimate Standafd error
(000} (000}
10,000 ....... ... .. ... 130
16,657 ... .. ... ... ... X
280000 ................. ' 186

By vertically interpolating between 130 and 186, the entry for
“*x"’ is determined to be 151.

15,657— 10,000 = 5,557
25,000—10,000 = 15,000
5,657
15,000

130 +

(186—130) = 151

Consequently, the 68-percent confidencs interval, as shown by
these data, is from 15,406,000 to 15,708,000 housing units.
Therefore, a conclusion that the average estimate of 1983 hous-
ing 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
15,315,000 to 15,799,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 15,255,000 to 15,859,000 housing units with 95 percent
confidence. )

Tahle A-2 (section 1} also shows that of the 15,667,000
renter-occupied housing units with common stairways,
13,733,000, or 88.3 percent, were located inside SMSA's. In-
terpolation in standard error table V (i.s., 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
follbwing interpolating procedure was used.

The information presented in the following table was extracted
from standard error table V. The entry for '‘p”’ is the one sought.

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

88.3—85.0 = 3.3
90.0—-85.0 = 5.0

0.5+ 3.3 {0.4—-0.5)=0.4
5.0

2. Horizontal interpolation between 0.3 and 0.3 is not necossary.
3. By vertical interpolation between 0.4 and 0.3, the entry for
p'’ is determined to be 0.4,

15,557—10,000 = 5,557
25,000—-10,000 = 15,000

5,657
15,000

c.4+

{0.3—04) =04

Consequently, the 68-percent confidence interval, as shown by
these dats, is from 87.9 to 88.7 percent; the 90-percent con-
fidence interval is from 87.7 to 88.9 percent; and the 95-percent
confidence interval is from 87.5 to 89.1 percent.

fllustration li—Table A-2 (section 1) of this report shows that
in the United States in 1983 there were 8,794,000 owner-
occupied housing units which had blown fuses or tripped breaker
switches. Interpolation in standard error table | of this appendix
shows that the standard error of an estimata of this size is
approximately 122,000. Consequently, the 68-percent con-
fidence interval is from 8,672,000 10 8,916,000 housing units.
Therefore, a conclusion that the average estimate derived from
all possible samples of 1983 owner-occupied housing units
which has 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 8,599,000 to 8,989,000 housing units
with 90 percent confidence; and that the average estimate lies
within the interval from 8,550,000 to 9,038,000 housing units
with 95 percent confidence.

Table A-2 (saction 1) also shows that of the 8,794,000 owner-
occupied housing units in 1983 which had blown fuses or tripped
breaker switches, 2,181,000 or 24.8 percent, had blown fuses
or tripped breaker switches three times or more. Interpolation
in standard error table V (i.e., interpolation on both the base and
the percent) shows that the standard error of the above percent-
age is 0.6 percentage points. Consequently, the 68-percent con-
fidence interval, as shown by these data, is from 24.2 to 25.4
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percent; the 90-percent confidence interval is from 23.8 to 25.8
percent; and the 95-percent confidence interval is from 23.6 to
26.0 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 standard .

errors of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristic 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 character-
istics, the formula will overestimate the true error. If there is a
high negative correlation between the two characteristics, the
formula will underastimate the true standard error.

lHlustration of the computation of the standard error of a
diffsrence — Table A-2 (section 2} of this report shows that in
the United States in 1983 there were 4,433,000 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 1983 there were 2,181,000 owner-
occupied housing units which had blown fuses or tripped breaker
switches three times or more. Thus, the apparent diffarence
between the number of 1983 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
2,252,000. Interpolation in standard error table | shows that the
standard error on an estimate of 4,433,000 to be approximately
88,000 and the standard ersor on an estimate of 2,131,000 to
be approximately 63,000. Therefore, the standard error of the
estimated difference of 2,252,000 is about 108,000, -

108,000 =/ (88,000)? + (63,000)?

Consequently, the 6B-percent confidence interval for the
2,252,000 difference & from 2,144,000 to 2,360,000 housing
units. Therefore, a conclusion that the average estimate of this
difference derived from all possible samples lies within a range
computed in this way and would be correct for roughly 68 per-
cent of all possible samples. Similarily, the 90-percent confidence
interval is from 2,079,000 to 2,425,000 housing units, and the
9b6-percent confidence interval is from 2,036,000 to 2,468,000.
Thus, we can conclude with 95 percent confidence that the
number of 1983 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.

Madians — For the medians, 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 thers 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 characterlstlc oh the base of
the median. :

2. Add to and subtract from 50 percent the standard error deter-
mined in step 1. This will give you a lower percentage limit
{50 percent minus the standard error of 50 percent) and an
upper parcentage limit (50 percent plus the standard error of
B0 percent).

3. Using the distribution of the characterlstlc, determine the con-
fidence interval corresponding to the two points determined
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.

Hlustration of the computation of the 95-percent confidence in-
terval for @ median—Table A-5 {section 2) of this report shows
the median value of specified owner-occupied housing units with
one bathroomwas $43,600 in 1983. The base of the distribu-
tion from which this median was determined is 19,128,000
housing units.

1. From standard error table V, the standard error of a 50-percent
characteristic on the base of 19,128,000 is approxii'nately
0.5 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 49.0 and 51.0 '

3. From table A-b (section 2), it can be seen by cumulating the
frequencies for the first four categories that 8,264,000
specified owner-cccupied housing units with one bathroom,
or 43.2 percent, had a value less than $40,000 and that an
additional 3,639,000 specified owner-occupied housing units
with one bathroom, or 19.0 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:

(49.0—-43.2)
19.0

$40,000 + {$50,000— $40,000} = $43,053

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

(61.0—-43.2)
19.0

$40,000 + ($50,000—%40,000) = $44,105

Thus, the 85-percent confidence interval ranges from
$43,063 to $44,105.
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Nonsampling emrors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases; definitional difficutties; 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 collection, response, proc-
essing, coverage, and estimation for missing data. As can be
seen from thes 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 astimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated wi{h the estimates for the 1983 AHS national sample.

Reintarview program—For the AHS national sample, a study was
conducted to obtain 8 measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample 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 follow-
ing 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.

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 ‘‘Occupancy Status’’ was
obtained.

F-3

The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. The results of the 1980
reinterview study which are presented in the Census Bureau
memorandum, ‘' Analysis of the Reinterview Data from the 1980
Annual Housing Survey — National Sample’’ are presented here.
The results of this study showed that 64 percent of the non-
attitudinal items showed moderate levels of inconsistency while
another 12 percent showed high levels of inconsistency. All of
the attitudinal items showed moderate 1o high levels of incon-
sistency. Moderate levels indicate that there are some problems
with inconsistent repoerting and high levels indicate that improve-
ments 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 comparablé cross-tabulations which do not involve these
data. Tables in this report which contain such cross-tabulations
have been footnoted with a cautionary statement. Since the
rainterview program only measured inconsistencies for a sample
of the items on the questionnairs, there may be other items with
high levels of inconsistency which are not footnoted because
they have not been a part of the reinterview program.

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
menthly 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 themssivaes, is that
the data are based on the answaers given by the respondents who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling error associated with these estimates of nonsampling
error. Therefore, the possibility of such errors should be taken
into account when considering the results of 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-
straints, 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 1983 AHS sample missed about 0.8
percent (i.e., about 180,000 units) of conventional housing units
built after April 1970 because the permits for these units, which
were built before October 1983, were issued less than 4 months
in advance of the survey. The second-stage ratio estimation
procedure was emplo\red to reduce the effect of this deficiency
aftthough some bias in the AHS estimates of conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompensated for this deficiency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
tion for the end of the interview period, which has been
December or January, instead of October. This overcompensa-
tion may inflate the new construction counts by 100,000 to
300,000 units. This procedure was corrected in 1983 for this
overcompensation and the length of time from the previous
enumeration is not consistent with what it has been in the past.

In addition, the 1976 Coverage Improvement Program also had
certain deficiencies. Firsi, when the canvassing was done to
identify mobile homaes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented.

Deficiencies also existed in the nonresidential supplemental
sample. For most of the areas in sample, the initial CVS listings
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ware created in 1975, Any structures in these areas which were
nonresidential at the time of the 1870 census lgnd converted to
residential use batween 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also updated every
six months untit 1977, If a basic address was totally nonresiden-
tial at the time of the 1970 census but was not listed in CVS
as of 1977, it did not.have a chance of bsing in sample.

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 representsd
in the sample. However, it has been estimated that the 1983
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.s., it ad-
justs 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. The
1980-based estimates are about 2 percent higher than the corre-
sponding 1970-based estimates. This will cause estimates of

TABLE I. Standard Errors of Estimated Numbers of
Housing Units: 1983 (Excluding Estimates of Hous-
ing Units Pertaining to Lacking Complete Kitchen
Facilities, No Badrooms, Lacking Complete Plumbing
Facilities, and Housing Units With Householder of
Spanish Origin) '

{68 chances out of 100)

change involving the 1981 or 1983 AHS data to be overstated.
Howaever, estimates of percent change between 1981 and 1983
should not be affected. 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 1983 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 1983 AHS national sample
published data on both telephone and personal interview data.

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of arror in the
data, the severity of which depends on the statistics being
measured. The effect of rounding is significant relative to the
sampling error only for small percentages, 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 thus 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 rounded pub-
lished data, they can differ from medians calculated directly from
the published data.

TABLE II. Standard Errors of Estimated Numbers of
Housing Units Pertaining to Lacking Complete Kitchen
Facilities, No Bedrooms, No Bathrooms, Lacking Com-
plete Plumbing Facilities, and Housing Units With
Householder of Spanish Origin: 1983

(68 chances out of 100}

Standard error Standard error Standard error Standard error
Size of Size of Size of Size of "
_astimate Total or estimate Total or estimate | Total or estimate Total or
Black Black : Black k
t000) | White ae (000} White | o0 (000} | White ac 1000) White | C°
{000) (000) (0o0) (000} (000) (000) {000) {000)
0....... 2 2| 2,600 .... 68 59 0....... 3 3] 2500 .... 79 68
5....... 3 3] 65000 .... 94 65 65 ....... 4 4 | 5,000 .... 110 76
10...... 4 41 7,600 ..., 114 | 51 10...... 5 51 7,500 .... 132 59
25 ...... 7 7 10,000 ... 130 2 25 ...... 8 8 10,000 ... 161 ‘2
50 ...... 10 10 | 25,000 ... 186 80 ...... 11 11 | 25,000 ... 216
100 ..... 14 14 | 50,000 ... 209 100 ..... 16 16 | 50,000 ... 243
250 ..... 22 21 | 75,000 ... 167 250 ..... 25 256 | 75,000 ... 194
500 ..... N 30| 90,000 ... 80 500 ..... 36 35| 90,000 ... a3
1,000 . 43 41 ] 93,500 ... 6 1,000 . 50 48 | 93,600 ... 7
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TABLE Ill. Standard Errors of Estimated Numbers of
Housing Units Pertaining to the Northeast, Midwaest,
South, and Waest Regions: 1983 (Excluding
Estimates of Housing Units Pertaining to Lacking
Complete Kitchen Faclliittes, No Badrooms, No
Bathrooms, and Lacking Complete Plumbing
Facllities for the Northeast, Midwest, and West

TABLE IV,

Standard Errors of Estimated Numbers of
Housing Units Pertaining to Lacking Complete
Khtchen Facilities, No Bedrooms, No Bathrooms, and
Lacking Complate Plumbing Facilities for the North-
east, Midwest, and Wast Reglons: 1983

{88 chances out of 100)

Regions)
Size of Standard Siza of Standard
(88 chances out of 100} estimate error estimate etror
: {000} (000) (000) {000)
Size of Standard Size of Standard
estimate error estimate error LRI 31600........... 37
{000) {000) (000) {000} L 2 4|1 1000 ......... 53
10....00vnn.. 61 2500 ......... 83
] 26..... ... 8] 65000......... 116
SEREERRRENEE 2(1.000......... B s0........... 12| 7,500 ......... 140
CRRRRREE 312500....... 400, 17| 10000 ........ 160
10 ........... 5 5,000 ......... 101 250 ........ 27 25 OOO ..... 231
25 .. i 74 72,500 ......... 123
BO........... 10 10,000 ........ 142
100.......... 14| 265,000 ........ 225
260 ........., 22| 50,000 ........ 318
OO, ......... 32

TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1983 {Excluding Estimated Percentages of Housing
Units Pertaining to Lacking Complete Kitchen Facilities, No Badrooms, No Bathrooms, Lacking Complete Plumbing Facilitles,

and Housing Units With Householder of Spanish Origin}

(lBB chances out of 100}

Estimated percentage
Base of percentage :
(00Q) . B
0 or 100 1or99 2 0r 98 5 or 95 10 or 80 16 or 85 25 0r 76 50
- 27.40 27.40 27.40 27.40 27.40 27.40 27.40 30.70
10 .. 15.80 15.80 15.80 15.80 15.80 15.80 18.80 21.70
25 . 7.00 7.00 7.00 " 7.00 8.20 9.80 11.90 13.70
B0 ... . e 3.60 3.60 3.60 4,20 5.80 ' 6.90 8.40 9.70
100 . ... e 1.80 1.80 1.90 3.00 4.10 4.90 5.90 6.90
2580 . ... e 0.70 0.90 1.20 1.80 2.60 3.10 3.80 4.30
500 ... . 0.40 0.60 0.90 1.30 1.80 2.20 2.70 3.10
1,000 . ... ..., 0.20 0.40 0.60 0.90 1.30 1.50 1.90 2.20
2500 ............... 0.08 0.30 0.40 0.60 0.80 1.00 1.20 1.40
5,000 ............... , 0.04 0.20 0.30 . 040 0.60 0.70 0.80 1.00
7500 ............... 0.03 0.20 0.20 | - 0.30 . 0.50 0.60 0.70 0.80
10,000 .............. 0.02 0.14 .0.20 0.30 | 0.40 0.50 0.60 0.70
25000 .............. 0.0 0.09 0.12 0.20 - 0.30 0.30 0.40 0.40
80,000 .............. 0.0 0.06 0.09 0.13 0.20 0.20 0.30 0.30
75000 .............. 0.01 0.05 0.07 0.11 0.15. 0.20 0.20 0.30
90,000 .............. 0.0 0.0% 0.06 0.10 ©0.14 0.20 0.20 0.20
93,6800 .............. 0.01 0.04 0.06 0.10 0.13 0.20 0.20 0.20
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Completas Kitchen Facilities,

Origin: 1983

{68 chances out of 100)

No Bedrooms, No Bathrdoms, Lacking Complete Plumbing Facilities, and Housing Units With Householder of Spanish

Base of percentage

Estimated percentage

(000}
0or 100 1o0r89 20r898 6 or 85 10 or 90 15 or 85 26 or 75 50
B 33.70 ' 33.70 33.70 33.70 33.70 33.70 33.70 35.60
10 .o e 20.30 20.30 20.30 © 20.30 20.30 20.30 21.80 25.20
25 e 9.20 " 9.20 9.20 9.20. 9.80 11.40 13.80 15.90
BO .. ... 4.80 4.80 4.80 4.90 6.80 8.10 9.80 11.30
100 ... 2.50 2.50 2.50 3.50 4.80 5.70 6.90 8.00
260 ... .o 1.00, 1.00 1.40 2.20 3.00 3.60 4.40 5.00
BOO . . 0.50 0.70 1.00 1.60 2.10 2.50 3.10 .60
1,000 ...t 0.30 0.50 0.70 1.10 1.50 1.80 2.20 2.50
25800 ............... 0.10 0.30 0.40 0.70 1.00 1.10 1.40 1.60
OO0 ...........0.., 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
7500 ... . 0.03 0.20 0.30 0.40 0.60 0.70 0.80 0.90
10,000 .......... ..., 0.03 0.20 0.20 0.30 0.50 0.80 0.70 0.80
25,000 .............. 0.01 0.10 0.14 0.20 0.30 0.40 0.40 0.50
50,000 .............. 0.01 0.07 0.10 0.20 0.20 0.30 0.30 0.40
75,000 .............. 0.01 0.06 0.08 0.13 0.20 0.20 0.30 0.30
80,000 .............. 0.01 0.05 0.07 0.12 0.20 0.20 0.20 0.30
93,600 .............. 0.01 0.05 0.07 0.1 0.20 0.20 0.20 0.30

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertalning to tha Northeast, Midwest, South, and
West Regions: 1983 {Exciuding Estimated Percentages of Housing Units Pertalning to Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, and Lgcklng Complete Plumbing Facilities for the Northeast, Midwest, and West Regions)

{68 chances out of 100}

Base of percentage

Estimated percentage

{000} ;
0 or 100 1 0r 99 20r98 5 or 95 10 or 90 15 or 85 25 or 76 60

B e 28.80 28.80 28.80 28.80 28.80 28.80 . 28.80 31.80
10 . e 16.80 16.80 16.80 18.80 186.80 16.80 19.50 22.50
25 e 7.50 7.50 7.50 7.50 8.50 10.20 12.30 14.20
BO oot 3.90 3.90 3.90 4.40 6.00 7.20 8.70 10.10
100 ..o oo, 2.00 2.00 2.00 3.10 4.30 5.10 6.20 7.10
250 ... 0.80 0.90 1.30 2.00 2.70 3.20 3.90 4.50
BOO . oo 0.40 0.60 0.90 1.40 1.90 2.30 2.80 3.20
1,000 ..o, 0.20 0.40 0.80 1.00 1.30 1.80 1.90 2.20
2,500 ... 0.08 0.30 0.40 0.60 0.90 1.00 1.20 1.40
BOOO ...ooveennnn.. 0.04 0.20 | 0.30 0.40 0.80 0.70 0.90 1.00
7500 ... 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 ... .0, 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25,000 ... .. ... 0.01 0.09 0.13 0.20 0.30 0.30 0.40 0.40
BO000 ..o, 0.01 0.08 0.09 0.14 0.20 0.20. 0.30 0.30
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TABLE VIl Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing Facllities for the Northeast, Midwest, and West Regions:

1983

{88 chances out of 100)

Base of percentage

Estimated percentage

000)

‘ O or 100 1 0r 99 2 or 98 6 or 96 10 or 90 15 or 85 25 or 75 50
B 36.00 36.00 36.00 36.00 36.00 36.00 36.00 37.50
10, e 22.00 22.00 22.00 22.00 22.00 22.00 23.00 26.50
25 i 10.\10 10.10 10.10 10.10 10.10 12.00 14,50 16.80
BO ... 56.30 5.30 5.30 5.30 7.10° 8.50 10.30 11.90
100 ... .o, 2.% 2.70 2.70 3.70 5.00 6.00 7.30 8.40
250 .. ... 1.10 1.10 1.50 2.30 3.20 3.80 4.60 5.30
BOO ......ooovnvnunn 0.60, 0.70 1.10 1.60 2.30 2.70 3.30 3.80
1,000 ......00ininnn 0.30 0.50 0.70 1.20 1.60 1.90 2.30 2.70
2500 ............... 0.11 0.30 0.50 0.70 1.00 1.20 1.50 1.70
BOOO .......ooooo.... 0.08 0.20 0.30 0.50 0.70 0.80 1.00 1.20
7500 ..., 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
10,000 .............. 0.03 0.20 0.20 0.40 0.50. 0.60 0.70 0.80
25000 .............. 0.01 0.11 0.15 0.20 0.30 0.40 0.50 0.50
50,000 .............. 0.01, 0.07 0.11 0.20 0.20 0.30 0.30 0.40
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SAMPLE DESIGN

The 1983 estimates are based on data collected from August
1983 through December 1983 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 71,800 sample housing units {both occupied
and vacant} were eligible for interview in the 1983 Annual Hous-
ing Survey. Of this number, 3,800 interviews were classified
as ‘‘noninterview’” for various reasons. Occupied housing units
were classified as ‘‘noninterview’’ mainly, because the occu-
pants refused to be interviewed after repeated calls. For vacant
housing units, interviews were not obtained because an informed
respondent was not found after repeated visits. In addition to
the 71,800 eligible housing units, there were also 4,600 sample
units which were visited but were ineligible for interview for the

AHS in terms of collecting information relevant to the 1983 hous-

ing inventory.

Sefection of sample areas— The United States was divided into
areas made up of counties and independént 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-represanting (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
ware referred to as non-self-reprasenting (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
rasulted 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 the
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, S

N

Designation of sample housing units for the 1983 survey The_
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories, which are cie)sésgl]:ed
in detail in succeeding sections.
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1. All sample housing units that were interviewed in the 1981
survey (which included all sample housing units that were
selected as part of the 1976 Coverage Improvement
Program).

2. Rural units, which were deleted in 1981 as part of the reduc-
tion of rural housing units, were reinstated for the 1983
survey.

3. All sample housing units that waere either type A noninter-
views (i.a., units eligible to be interviewed) or type B noninter-
views {i.e., units not eligible for interview at the time of survey
but which could become eligible in the future) in the 1983
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AHS questionnaire, page
App-16).

4. All sample housing units that were selected from the list of
building permits issued since the 1981 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.

5. 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
1in 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
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 10 represent the units con-
structed since the 1970 census. These samples were selected
at about twice the rate mentioned previously (i.e., at 2in 1,366},
thereby producing a sample twice as large as needed. This sam-
ple was split into two equal-sized samples —one to be used for
the AHS, and one to be held in reserve for possible future use
for AHS. The procedure used to split this sample into equal-sized
samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the 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 group guartars persons in ED

Number of HU's in the ED + 3
4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED’s, the selection was 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
addiesses were incomplete or inadequate (mostly rural areas),

the selection process was accomplished using area sampling
methods. These ED’s were divided into segments li.e., small land
areas with well-defined boundaries having an expected size of
four, or a multipte 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
ahove,

Splitting of the sample—The described sample selaction pro-
cedure producéd 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 hetarogeneity 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 cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED’'s. Consequently, a special operation was
undertaken to develop a separate sample called the census sup-
plemental {CEN-SUP) sample to represent these units. Due to
time constraints on this operation, only 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 accomplish-
ed by activating 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 activated in 1974, Similarly, for the area
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sampling frame, the entire reserve cluster {(an expected four
housing units) was activated in 1974 if the cluster was rural.
This supplementation increased the overall probability of selec-
tion 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
Improvemant Program — The 1376 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample fromn 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 heen
completed at the time of the 1970 census.

2. Houses that had been maved onto their present site since the
1970 census.

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

4. 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 Cen-
sus. In the second stage, these units were then sampled so that
the overall probability of selection was about 1 in 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 stagse, 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 1,365.

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, 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
baen 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
improvemants, had increased the total sample size {interviews

plus noninterviews) to about 81,000 housing units. The sam-
ple was reduced by about 7 parcent to approximately 75,000
in 1977. This reduction did not include any CEN-SUP units or.
units which were selected as part of the 1376 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. The rural units involved in this
subsequent reduction in 1981 waere reinstated for the 1983
survey bringing the total sample size, with new construction,
back up to about 76,000 units. '

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 representa-
tive 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
astablishments wera 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
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 constraints associated with
these operations, these cases were not included for the 1980
AHS but were included for the 1981 and 1983 surveys.

1983 telephone interviewing experiment—A large scale
telephone interviewing experiment was conducted in conjunc-
tion with the 1983 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data. About one-half {3 of 6 panels} of the 1983
AHS sample was designated for telephone interviewing for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1980 and had a telephone number available wore
eligible to be interviewed by telephone. Since one-half of the total
AHS national sample was assigned for telephone interviawing,
its possible effect on the data is mentioned in the section on
*Reliability of the Estimates’’ of this appendix.

ESTIMATION

In 1983, the AHS estimates employed a three-stage ratio
estimation procedure. However, prior to implementation of the

1A large SMSA is one with a 1970 poputation of 250,000 persons or more
and a small SMSA is cne with a 1970 population of lass than 250,000.
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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-
view housing units encountered in the AHS. This noninterview
adjustment was done separataly for occupied and vacant units.
The noninterview adjustment was equal to the following ratio:

Intawlewed housmg 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 ai’ising 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 1980 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU’s and that of the NSR hous-
ing 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 1980 census housing population in the residence-tenure category
for all NSR strata in a census region

Estimates of the housing population category using 1980 census housing
counts for sample NSR PSU’s in a census region

The numerators of the ratios wers calculated by obtaining the
1980 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 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weightad counts
across the NSR sample PSU’s in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage ratio
estimation category.

The second-stage ratio estimation procedure was designed 1o
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 defi-
ciency in the AHS sample exists {see the section on nonsam-
pling error} for each of the four regions. These estimates wera
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:

Currant bast estimate of new construction in the category

AHS sample estimate of new construction units in the category

The numerators of the ratios were deriv.ed 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
astimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each sam-
ple: unlt 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 ad-
just the AHS sample estimates of housing units (i.e., the
estimates employing the noninterview, first-stage, and second-
stage adjustments) to current vacant housing estimates for four
(type of vacant unit) categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for accupied units is a com-
bination of the characteristics of residence, tenure, race of
householder, 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 Papulation Survey (CPS},
a sample household survey conducted monthly by the Bureau
of the Census. CPS household astimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
{Prior to the 1981, 1970 census-based controls were used. The
1970-based estimates were about 2 percent smaller than the
1980-based estimates. This differance should be taken into con-
sideration when comparing the 1983 AHS estimates to the AHS

estimatas 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 astimates for the
AHS sample units, using the existing weight after the second-
stage ratio estimation procedure. The computed third-stage ratio
estimation factor was then applied to the existing weight for each
sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of independent estimates. The
second-stage was modified so that the estimates for all 30
categories for four regions of new construction would be identi-
cal 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 of mobile homes for 10 categories of four regions, and

of adjusting the AHS sample estimate of conventional new con- .

struction -units for 20 categories for four regions 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 estimates
employing the noninterview and first-stage adjustments) or the
independent estimate derived from date based on the Survey
of Construction {SOC}.

The denominators of the ratios in thns 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
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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 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 estima-
tion 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 folfowing is a description of the sampling
and nonsampling errors associated with the AHS national sample
and of the nonsampling errors associated with the 1970 cen-
sus estimates. A description of the sampling errors associated
with the sample estimates from the 1970 census appears in the
1970 census report, HC(1)-B1, Dataifed Housing Characteristics,
United States Su:nmary. The sampling errors for 1970 census
data are much smaller than for the AHS data, Therefore, in mak-
ing 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 samae 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 dif-
fer 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 approx-
imates 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
arrors not measured by the standard error.

The sample estimate and its estimated standard error enable
one to construct interval estimates so that the interval includes
the average resuit of all possible samples with a known 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
arrors below the estimate to 1.6 standard errors above the
estimate would include the average result of all possible
samples;

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

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

The figures presented in the tables (pages App-52 to App-56)
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 table of standard errors provide an indi-
cation 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 standerd errors applicable to the 1283 national housing
inventory estimates in this report. Tables Ill and IV present the
standard errors applicable to estimates for the Northeast,
Midwaest (formerly North Central), and West Regions; and tables
Il and V present the standard errors applicable to estimates for
the South Region. Linear interpolation should be used to deter-
mine standard errors for levels of estimates not specifically
shown in tables | through V.

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

Tables VI through X present the standard errors of estimated
percentages. Tables 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 those specified items.
Table VIl shows the approximate standard errors of the
estimated percentages of housing units for the ‘Northeast,
Midwest, South, and West Regions except for those percentages
pertaining to the specified items. Table IX should be used for
those specified items for the Northeast, Midwest, and West
Regions and table X for the South Region. Two-way interpola-
tion should be used to determine standard arrors for estimated
percentages not specifically shown in tables VI th_f.c:ugh' X.
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included in tables | through X are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered to be overestimates of tha true standard
errors and should be used primarly for constructton 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 Y thmugh X, 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 latting the
standard error of the ratio be approximately equal to:

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

Hiustration of the use of the standard error tables. lilustration i—
Table A-2 of this report shows that in the United States there
were 13,902,000 specified owner-occupied housing units with
two persons in 1983, Interpolation in standard error table | (page
App-52) shows that the standard error of an estimate of this
size is approximately 145,000. The following procedure was
used in interpolating. -

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

Size of estimate . Standard error -
(000) © T tooo)
10,000 ......... ... . ... : 130
13,802 .. ... ... . x
25000 ....... e . 186

By vertically interpolating between 130 and 186, the entry for
“x"" is determined to be 145,

13,902—-10,000' = 3,902
25,000—-10,000 = 15,000 -

3,902

130 + (186—130)= 145 |

Consequently, the 68-percent confidence interval, as shown by
these data,-is from 13,757,000 to 14,047,000 housing units.’
Therefore, a conclusion that the average estimate of 1983 hous-
ing 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 Wwithin the interval from

13,670,000 to 14,134,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval

from 13,612,000 to 14,192,000 housing units with 95 percent

confidence.

Table A-2 also shows that of the 10,145,000 specified owner-
occupied housing units with two bedrooms in 1983, 1,440,000,
or 14,2 percent, were valued between $20,000 and $29,999.
Interpolation in standard error table VI {i.e., interpolation on both
the base and percent} (page App-53) 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 VI. The entry for “p"" is ‘the one sought.

Estimated percentage
Base of percentage
(000) ) 10 14.2 15
10,000 .......... 0.4 a 0.5
10,145 : ... .. .. .. p : '
25000, ......,... 0.3 b 0.3

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

14.2-10.0= 4.2
15.0—-10.0 =5.0

04+4—%¢os 0.4) = .

2, B\} horizontal interpolation between 0.3 and 0.3, the entry
for cell 'b"* is determined to be 0.3.

’ ' 14.2—10.0 = 4.2
156.0—-10.0=5.0

4.2 _
0.3 +£25(0.3-0.3) =

3. By vertical interpolation between 0.5 and 0.3, the entry for
“’p’* is determined to be 0.5,

! : 10,145—10,000 = 145
25,000—10,000 = 15,000
145

0.5+ 15,000 (0.3—-0.5) =

Consequently, the 68-percent confidence interval, as shown by
these data, is from 13.7 to 14.7 percent; the 90-percent con-
fidence interval is from 13.4 to 15.0 percent; and the 95-percent
confidence interval is from 13.2 to 15.2 percent.

llustration {l— Table A-2 of this report shows that in the United
in 1983 there were 6,065,000 specified owner-occupied hous-
ing units whose source of water was an individual well. Inter-
polation of the data in standard error table Il (page App-53}
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shows that the standard error of an estimate of this size is ap-
proximately 119,000. Therefore, a conclusion that the average
estimate derived from all possible samples of 1983 specified
owner-occupied housing units whose source of water was an
individual well lies within the interval from 5,946,000 to
6,184,000 is 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
5,875,000 to 6,255,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 5,827,000 to 6,303,000 housing units with 95 percent
confidence.

Table A-2 also shows that of the 6,065,000 specified owner-
occupied housing units in 1983 whase source of water was an
individual well, 132,000, or 2.2 percent, ware valued at less
than $10,000. Interpolation in table VIl {i.e., interpolation on both
the base and percent) {page App-54) 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 1.9 to 2.5 percent; and the 90-percent con-
fidence interval is from 1.7 to 2.7 percent; and the 95-percent
confidence interval is from 1.6 to 2.8 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 standard
arrors 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 character-
istics, 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.

llustration of the computation of the standard error of a
difference— Table A-2 shows that in the United States in 1983
there were 1,440,000 specified owner-occupied housing units
with two bedrooms valued between $20,000 and $29,999. It
also shows that in the United States in 1883 there were
1,764,000 specified owner-occupied housing units with two
bedrooms valued between $30,000 and $39,999. Thus, the ap-
parent difference between the number of 1983 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 324,000. Interpolation using standard error table |
shows the standard error on an estimate of 1,440,000 to be
approximately 50,000 and the standard error ¢n an estimate of
1,764,000 to be approximately 56,000. Therefore, the standard
arror of the estimated difference of 324,000 is about 75,000,

75,000 = / (50,000)* + (56,000)2

Consequently, the 68-percent confidence interval for the
324,000 difference is from 249,000 to 399,000 housing units.
Therefore, a conclusion that the average estimate of this dif-
ference derived from all possible samples lies within a range com-

puted in this way and would be correct for roughly 68 percent
of all possible samples. Similarily, the 80-percent confidence in-
terval is from 204,000 to 444,000 housing units, and the
85-percent confidence interval is from 174,000 to 474,000.
Thus, we can conclude with 95 percent confidence that the
number of 1983 specified owner-occupied housing units with
two bedrooms valued between $30,000 and $39,999 is greater
than the number valued between $20,000 amd $29,99% since
the 95-pecent confidence interval of this difference does not in-
clude zero or negative values.

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

t. 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 deter-
mired in step 1.

3. Using the distribution of the characteristic, determine the con-
fidence interval corresponding to the two points determined
in step 2. To find the lower endpeint of the confidence inter-
val, it is necessary to know into which interval of the distribu-
tion the lower percentage limit falls (i.e., 50 percent minus
the standard error determined in step 1). Similarly, to find the
upper endpoint of the confidence interval, it is necessary to
know into which interval of the distribution the upper percent-
age limit falls (i.e., 50 percent plus the standard error deter-
mined ailthough they usually are the same).

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

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

Hlustration of the computation of the 95-percent confidence in-
terval 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 $44,300in 1983. The base
of the distribution from which this median was determined is
10,145,000 housing units.

1. From table VI, the standard error of a 50-percent characteristic
on the base of 10,145,000 is 0.7 percentage points.
2. To obtain a two-standard-error confidence interval on the
_astimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields percent-
age limits of 48.6 and 51.6.

3. From table A-2, it can be seen that the 48.6 percentile derived
in step 2 lies in the interval $40,000 to $50,000. About
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4,349,000 owner-occupied housing units with two
bedrooms, or 42.9 percent, had a value less than $40,000
and 1,698,000, or 16.7 percent, had a value between
540,000 and $50,000.

(48.6-42.9)

$40,000 + {$50,000--$40,000) TN

= $43,400
Since the 51.4 percentile derived in step 2 lies in the same
interval, the upper limit of the 95-percent confidence inter-
val is calculated using the same percents as the lower limit.
The upper limit is found to be about $45,000.

$40,000 + (850,000 $40,000) 212222

= $45,100

Thus, the 95-percent 6onfidence interval ranges from
$43,400 to $45,100.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differences in the interpreta-
tion of questions; inability or unwillingness to provide correct
information on the part of respondents; mistakes in recording
or cading the data; and other errors of collection, response, proc-
essing, 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, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1983 AHS national sample.

Reinterview program— For the AHS national sample, a study was
conducted to obtain a measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample 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 follow-
ing 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.

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 “Occupancy Status’’ was

obtajned.
[

F

The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. In addition, the 1379
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.
‘*Rainterview Results for the Annual Housing Survey — National
Sample 1977 and ‘’‘Reinterview Results for the Annual Hous-
ing Survey —National Sample 1878 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 hous-
ing units interviewed in the previous year, determined whether
thare 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 guestions as formatted in 1977.
Comparing the responses from the differently formatted ques-
tions, the 1978 reinterview found that 80 percent of the ques-
tions 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 nonattitudinal and
56 percent of the attitudinal items showing high levels of incon-
sistency. But a large proportion {43 percent) of the nonattitudinal
items showed a low level of inconsistency. Moderate levels in-
dicate that there are some problems with inconsistent reporting
and high levels indicated 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 con-
tain such cross-tabulations, have been footnoted with a cau-
tionary 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
ovarestimated although the net effect on average gross rent was
tairly small. .

. A possible explanation for the results of the AHS and census

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

Coverage arrors— 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
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on estimation) is an example of coverage errors. During the
sampilng 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-
_straints, 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 1983 AHS sample missed about 0.8
percent {i.e., about 180,000 units} of conventional housing units
built after April 1970 because the permits for these units, which
were built before October 1983, were issued less than 4 months
in advance of the survey. The second stage of ratio estimation
procédure was employed to reduce the effect of this deficiency
although some bias in the AHS estimates of conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompensated for this deflcaency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
tion for the end of the interview period, which has been

_December or January, instead of October. This overcompensa-
tion may inflate the new construction counts by 100,000 1o
300,000 units. This procedure was carrected in 1983 for this
overcompensation and the length of time from the previous
.anurneration is not consistent with what it has been in the past.
in addition, the 1976 Coverage improvement Program also had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED's were represented.

Deficiencies also existed in the nonresidential supplemental
sample. For most of the areas in sample, the initial CVS listings
were created in 1975, Any structures in these areas which were
nonresidential at the time of the 1970 census and converted to
residential use between 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also updated every
.six months until 1877. If a basic address was totally nonresiden-
tial at the time of the 1970 census but was not listed in CVS
as of 1977, it did not have a chance of being in sample.

Finally, it is felt that deficiencies also exist in ED’s where area
sampling methods are used. As before, it had been assumed that
alt housing units located inside these ED’s would be represented
in the sample. However, it has been estimated that the 1983
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 ad-
justs the estimate of the total housing inventory to the best
avallable estimate. However, biases of subtotals would still
remain. '

Effects of ratio astimation 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. The
1980-based estimates are about 2 percent highar than the corre-
sponding 1970-based estimates. This will cause estimates of

change involving the 1981 or 1983 AHS data to be overstated.

‘However, estimates of parcent change between 1981 and 1983

should not be affected. This averstatement should be taken into

consideration during the analy5|s of estlmates of change.

Possible effects of telaphone interviewing on the data—A
preliminary énalysis of the 1983 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 1983 AHS national sample
published data on both telephone and personal interview data.

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 statistics 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 thus 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 rounded pub-
lished data, they can differ from medians calculated directly from
the published data.

TABLE |. Standard Errors- of Estimated Numbers of
Housing Units: 1983 {Excluding Estimatas of Hous-
ing 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 Houséholder of Spanish Origin)

{68 chances out of 100}

Standard error Standard error
Size of — ——.  Size of .
estimate | Totalor | ¢ estimate Total or
Bl lack
{000) White ac"_ {000) white | °
(000) {000} {000} {000)
O....... 2 | 2] 2,500 .... 68 59
5....... 3 3 5._000 o | 94 65
10...... 4 ‘4| 7,500 .... 114 51
26 ..., 7 7 10,000 . .. 130 2
50 ...... 10 10 | 25,000 ... 186
0o ..... 14 14 50,000 ... 209
250 ..... 22 21 75,000 ... 167
500 ... .. 3 30 | 90,000 ... 80
1,000 . 43 41 93,500 ... 6
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TABLEIl. Standard Errors of Estimated Numbers of TABLE IV. Standard Errors of Estimated Numbers of
Housing Units Pertaining to New Construction, Lack- Housing Units Pertaining to New Construction,
ing Complete Kitchen Facilities, No Bedrooms, No Lacking Complete Kitchen Facilities, No Bedrooms,
Bathrooms, Source of Water-Individual Welt, Lacking No Bathrooms, and Lacking Complete Plumbing for
Complete Plumbing. Mobile Homes, and Housing Units the Northeast, Midwest, and West Regions and to
With Householder of Spanish Origin: 1983 Source of Water-Individual Well, and Mobile Homes

. for the Northeast and Midwest Regions: 1983
{68 ¢hances out of 100)
{68 chances out of 100. For estimates pertaining to source of water-individua!
well and mobile homes for the West Region, apply a factor of 1.86 to the
Standard error Standard error standerd arrors in table IV}
Size of Size of
estimate | Total or Black estimate Total or Black Siz_e of Standard Siz.e of Standard
(000} White {000} White estimate error estimate error
(000) {000) 000y | (000} (000} {000} (000) (000)

0....... 3 3| 2.50c .... 79 68 0......coaot. 3] 500........... 37

5....... 4 4| 5000 .... 110 76 |- 2 4 1,000 ......... 53

10...... 5 5| 7,500 .... 132 [:] 10........... 5 2500 ......... 83

25 ... 8 8 10,000 ... 161 2 25 ..., 8] 5000 ......... 116

50 ...... 11 11 25,000 ... 216 BO ... ........ 12 72,500 ......... 140

100 ... .. 16 16 50,000 ... 243 100.......... 17 10,000 ......., 160

260 .. ... 25 25 | 75.000 ... 194 250 .......... 27 { 25000 ........ 23

500 ..... 36 36| 90.000 ... 93

1,000 50 48 | 93,500 ... 7

TABLE ill. Standard Errors of Estimated Numbers of

Housing Units Pertaining to the Northeast, Midwaest,
South, and Wast Regions: 1983 (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, Midwest, and West
Regions and Excluding Source of Water-Individual
Woell, and Mobile Homes for each of the Ragions)

{68 chances out of 100}

TABLE V. Standard Errors of Estimated Numbers of

Housing Units Pertaining to Source of Water-
Individual Well, and Mobile Homes for the South
Region: 1983

(68 chances out of 100}

Size of Standard Size of Standard
estimate error estimate error
(000} {000) {000} {000)
0. ... ... ... 21 1000......... 45
- 3| 2500 ......... . N
0. ... 6] 5000 ......... 101
25 .. ... ... 71 72,500 ......... 123
50 .. ... ... ... 10] 10000 ........ 142
100.......... 14 { 25,000 ........ 225
250 . ......... 22| 80,000 ........ 318
800........., 32

Size of Standard Size of Standard
estimate error estimate error
{000) {000) (000} {000)
0............ 41 500........... 47
L 2 51 1,000 ......... 66
0., ..., 71 2500......... 103
26 ... .. L. 11 5000 ......... 142
L 15} 72,500 ......... 170
100.......... 21 10,000 ........ 191
280.......... 33 25000 ........ 247
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1983 {Excluding Estimated Percentages of Housing
Units Pertaining tc New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-
Individual Well, Lacking Complete Plumbing, Mobile Homes, and Housing Units With Householder of Spanish Origin)

{68 chances out of 100}

Base 6f percentage

Estimated percentage

{000)
0 or 100 10r 99 2 or 98 5 or 95 10 or 90 15 or 85 25 0r 75 50
B 27.40 27.40 . 27.40 27.40 27.40 27.40 27.40 30.70
10 0 et 16.80 15.80 15.80 15.80 15.80 15.80 18.80 21.70
25 e 7.00 7.00 7.00 7.00 8.20 9.80 11.90 13.70
BO .« 3.60 3.60 3.60 4.20 5.80 6.90 8.40 9.70
100....... . 1.80 1.80 1.90 3.00 4.10 4.90 5.90 6.90
250 0.70 0.90 1.20 1.90 2.80 3.10 3.80 4.30
600 . ... 0.40 0.60 0.90 1.30 1.80 2.20 2.70 3.10
1,000 .. 0.20 0.40 0.60 0.90 1.30 1.50 1.90 2.20
2500 ... 0.08 0.30 0.40 0.60 0.80 1.00 1.20 1.40
5,000 ..., 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
7500 ... 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
10,000 ..o 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25000 ..., 0.01 0.09 0.12 0.20 0.30 0.30 0.40 0.40
60000 .. ..., 0.01 0.08 0.09 0.13 0.20 0.20 0.30 0.30
75.000 ... ... ... 0.01 0.05 0.07 0.11 0.15 0.20 0.20 0.30
90,000 ... ... 0.01 0.05 0.06 0.10 0.14 0.20 0.20 0.20
93,500 .............. 0.01 0.04 0.06 0.10 0.13 0.20 0.20 0.20

TABLE VII. Standard Errors of Estimated Percentages 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 Houssholder of Spanish Origin: 1983

{68 chances out of 100}

Base of percentage
{000)

Estimated percentage

0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 0r 75 50
-7 33.70 33.70 33.70 33.70 33.70 33.70 33.70 35.60
10 .. e 20.30 20.30 23.30 20.30 20.30 23.30 21.80 25.20
b T 9.20 9.20 9.20 9.20 9.60 11.40 13.80 16.90
BO . e 4.80 4.80 4.80 4,90 6.80 8.10 9.80 11.30
100 .. e 2.50 2.50 2.50 3.50 4.80 5.70 6.90 8.00
250 ... ... e 1.00 1.00 1.40 2.20 3.00 3.60 4.40 5.00
OO . ... ... 0.50 0.70 1.00 1.80 2.10 2.50 3.10 3.60
1,000 ... o 0.30 0.50 0.70 1.10 1.50 1.80 2.20 . 2.50
2600 ..., .. 0.10 0.30 0.40 0.70 1.00 1.10 1.40 | 1.60
5000 .........%0.on.. ' 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
7500 (... ... ..., 0.03 0.20 0.30 0.40 0.60 0.70 0.80 0.90
10000 .............. 0.03 0.20 0.20 0.30 0.50 0.60 0.70 . 0.80
25000 .............. 0.01 - 0.10 0.14 0.20 0.30 0.40 0.40 | 0.50
50,000 .............. 0.01 0.07 0.10 0.20 0.20 0.30 0.30 . 0.40
75000 ........ .. ... 0.01 0.06 0.08 0.13 0.20 0.20 0.30 " 0.30
90,000 . ..., ... ..., 0.01 0.05 0.07 0.12 0.20 0.20 0.20 0.30
93500 .............. 0.01 0.05 0.07 0.11 0.20 0.20 0.20 - 0.30
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TABLE VIIl. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, Midwest, South, and
Waest Regions: 1983 (Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen
Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast, Midwest, and West Regions

and Excluding Source of Water-Individual Well, and Mobile Homes for Each of the Regions)

(68 chances out of 100)

- Base of percentage

Estimated percentage

(000)
0O or 100 1o0r99 2 or 98 5 or 95 10 or 90 15 or B5 250r 75 50
L 7 28.80 28.80 28.80 28.80 28.80 28.80 28.80 31.80
10 ... e 16.80 16.80 16.80 16.80 16.80 16.80 19.50 22.50
25 e 7.60 7.50 7.50 7.50 B8.50 10.20 12.30 14,20
B0 . e 3.90 3.90 3.90 4.40 6.00 7.20 8.70 10.10
100, ... ... ... ... 2.00 2.00 2.00 3.10 4.30 5.10 6.20 7.10
250 ... ... 0.80 0.90 1.30 2.00 2.70 3.20 3.90 4.50
800 . ...... ... .. ..... 0.40 0.60 0.90 1.40 1.90 2.30 2.80 3.20
1,000 ... ... ... ... 0.20 0.40 0.60 1.00 1.30 1.60 1.90 2.20
2500 ............... 0.08 0.30 0.40 0.60 0.90 1.00 1.20 1.40
5000 ............... 0.04 0.20 0.30 0.40 0.60 0.70 0.90 1.00
72500 ... L. 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 .............. 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25000 .............. 0.01 0.09 0.13 0.20 0.30 0.30 0.40 0.40
50,000 .............. 0.01 0.06 0.09 0.14 0.20 0.20 0.30 0.30

TABLE IX. Standard Errars of Estimated Percentages -of Housing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast, Midwest,
and West Regions and to Water-Individual Well, and Mobile Homes for the Northeast and Midwest Regions: 1983

(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 errors in table IX)

Base of percentage

Estimated percentage

Q00

‘ ) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 20 15 or B5 25 or 75 50
- 36.00 36.00 36.00 36.00 36.00 36.00 36.00 37.50
L 22.00 22.00 22.00 22.00 22.00 22.00 23.00 26.50
25 .. e 10.10 10.10 10.90 10.10 10.10 12.00 14.50 16,80
B0 ... 5.30 5.30 5.30 5.30 7.10 8.50 10.30 11.90
100 .. .. e i 2.70 2.70 2.70 3.70 5.00 6.00 7.30 8.40
250 ... ... i 1.10 1.10 1.50 2.30 3.20 3.80 4.60 5.30
BOO . ... ... 0.60 0.70 1.10 1.60 2.30 2.70 3.30 3.80
1,000 ............... 0.30 0.50 0.70 1.20 1.60 1.90 2.30 2.70
2500 ............ ... 0.1 0.30 0.50 0.70 1.00 1.20 1.50 1.70
BOOD ............ ... 0.06 0.20 0.30 0.50 0.70 0.80 1.00 1.20
72500 ... . ... 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
10,000 . ............. 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
25,000 .............. 0.01 0.11 0.15 0.20 0.30 0.40 0.50 0.650
BO,000 ........... ... 0.01 0.07 0.20 0.20 0.30 0.30 0.40

0.1
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TABLE X. Standard Errors of Estimated Parcentages of Housing Units Pertaining to Source of Water-Individual Waell,

and Mobile Homeas for the South Region: 1983 .

{68 chances out of 100)

Base of percentage

Estimated percentage

000

( , 0 or 100 1 0r99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50
B e 47.10 47.10 47.10 47.10 47.10 47.10 47.10 47.20
10 . . e 30.80 30.80 30.80 30.80 30.80 30.80 30.80 33.30
25 ... e 15.10 15.10 15.10 15.10 15.10 15.10 18.30 21.10
BO . ... 8.20 8.20 8.20 8.20 8.90 10.70 12.90 14.90
100 . ... .. ... ... 4.30 4.30 4.30 4.60 6.30 7.50 9.10 10.50
250 . ... ... . oL 1.70 1.70 1.90 2.90 4.00 4.80 5.80 6.70
BOO . ...... ... 0.90 0.90 1.30 2.10 2.80 3.40 4.10 4.70
1000 ............... 0.40 0.70 0.90 1.50 2.00 2.40 2.90 3.30
2500 ............ ... 0.20 0.40 0.60 0.90 1.30 1.80 1.80 2.10
5000 ............... 0.09 0.30 0.40 0.70 0.90 1.10 1.30 1.50
7,800 .. ... ... ... 0.06 0.20 0.30 0.50 0.70 0.90 1.10 . 1.20
10000 .............. 0.04 0.20 0.30 0.50 0.60 0.80 0.90 1.10
25,000 . .......... ... 0.02 0.13 0.20 0.30 0.40 0.50 0.60 T 0.70
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SAMPLE DESIGN

The 1983 estimates are based on data collected from August
1983 through December 1983 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 samptle 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 71,800 sample housing units {(both occupied
and vacant} were eligible for interview in the 1983 Annual
Housing Survey. Of this number, 3,800 interviews were
classified as ‘noninterview’’ for various reasons. Occupied
housing units were classified as ‘’noninterview’’ mainly, because
the occupants refused to be interviewed after repeated calls.
For vacant housing units, interviews were not obtained because
an informed respondent was not found after repeated visits. In
addition to the 71,800 eligible housing units, there were also
4,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information relevant
to the 1983 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 samble PSU in a stratum represented
the other PSU's in the stratum as well.

One PSU was selected from each NSR stratum withi 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 the
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 1983 survey—The
sample housing units designated to be interviewed in the 1983
survey consisted of the following categories, which are described
in detail in succeeding sections,

1. All sample housing units that were interviewed in the 1981
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement
Program}.
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2. Rural units, which were deleted in 1981 as part of the reduc- .

tion of rural housing units, were reinstated for the 1983
survey,

3. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B noninter-
views {i.a., units not eligible for interview at the time of survey
but which could become sligible in the future) in the 1983
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AMS questionnaire, page
App-20).

4. All sample housing units that were selected from the list of
building permits issued since the 1981 survey. {This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.)

5. Housing units added as the result of the updated listings in
selacted 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
1in 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 selacting
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 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 sam-
ple was split into two equal-sized samples—one to be used for
the AHS, and one to be held in reserve for possible future use
for the AHS. The procedure used to split this sample into equal-
sized samples is described in the next section.

The sample of 1970 census units was selected in several
stages. Within the sample PSU’s, the first step was the selec-
tion of a sample of census enumeration districts (ED’s), 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 group quarters persons in ED

Number of HU's in the ED + 3
4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED's, the selection was accomplished using the list of
addresses for the ED as compiled in the 1970 census {these ED's
are referred to as address £D's). However, in those ED’s where
addresses were incomplete or inadequate {mostly rural areas),
the selection process was accomplished using area sampling
methods. Thase 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
above.

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 cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED’s. Consequently, a special operation was
undertaken to develop a separate sample called the census sup-
plementa! {CEN-SUP} sample to represent these units. Due to
time constraints on this operation, only 40 percent of the CEN-
SUP units were ready to be interviewed in 1973. The rest were
interviewed for the first time in the 1874 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 actii:ating the reserve sample, selected in the original sampling
operations in 1973, from rural areas only. For the reserve sam-
ple selacted in census address and new construction frames,
the other half of each rural cluster (an.expected two housing
units) was activated in 1974, Similarly, for the area sampling
frame, the entire reserve cluster (an expected four housing units}
was activated in 1974 if the cluster was rural. This supplementa-
tion increased the overall probability of selection for sample
housing units in rural areas to about 2 in 1,366; whereas, the
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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

Improvemant Program—The 1976 Coverage Improvement Pro-

gram was undertaken to correct cartain 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 parmits issued
prior to January 1970 for which construction had not been
completed at the time of the 1970 census.

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

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

4. 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 Cen-
sus. In the second stage, thase units were then sampled so that
the overall probability of selection was about 1 in 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 time of 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)
waere 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 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 per-
cent in small SMSA's' and outside SMSA’s. These reductions
brought the sample size down to approximately 60,000 housing
units in 1981. The rural units involved in this subsequent reduc-
tion in 1981 were reinstated for the 1983 survey bringing the
total sample size, with new construction, back up to about
76,000 units.

Supplemental sample from nonresidential convarsions— 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 representa-
tive 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 housing units (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 addi-
tional check to see if housing units existed in these structures
at the time of the 1970 census. Due to the timing constraints
associated with these operations, these cases were not included
for the 1980 AHS but were included for the 1981 and 1983
surveys.

1983 telephone interviewing experiment—A large scale
telephone interviewing experiment was conducted in conjunc-
tion with the 1983 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data. About one-half {3 of 6 panels) of the 1983
AHS sample was designated for telephone mterwewmg for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1981 and had a telephone number available were
eligible to be interviewed by telephone. Since one-half 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 1983, the AHS estimates employed a three-stage ratio
estimation procedure. Howevaer, 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 nonimter-
view housing units encountered in the AHS. This noninterview

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,
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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

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 1980 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU’s and that of the NSR hous-
ing 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 1980 census housing population in the residence-tenure category
for all NSR strata in a census region

Estimates of the housing population category using 1980 census housing
counts for sample NSR PSU’s in a census region

The numerators of the ratios were calculated by obtaining the
1980 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 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSU, weighting these counts by tha inverse of the probability
of selacting that PSU, and summing these weighted counts
across the NSR sample PSU’s in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage ratio
estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of conventional new construc-
tion housing units; i.e., sample units built April 1, 1970 or later,
to independently derived current estimates where a known defi-
ciency in the AHS sample exists (see the section on nonsam-
pling error) for each of the four regions. These astimates 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 waight after tha first-stage ratio
estimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each sam-
ple 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 ad-
just the AHS sample estimates of housing units {i.e., the

estimates employing the noninterview, first-stage, and second-
stage adjustrments) to current vacant housing estimates for four
(type of vacant unit) categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for occupied units is a com-
bination of the characteristics of residence, tenure, race of
householder, 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 monthily by the Bureau
of the Census. CPS household estimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
{Prior to the 1981 survey, 1970 census-based controls were
used. The 1970-based estimates were about 2 percent smaller
than the 1980-based estimates. This difference should be taken
into consideration when comparing the 1983 AHS estimates to
the AHS estimates for 1980 or eatlier 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
estimatas for the AHS sample units, using the existing weight
after the second-stage ratio estimation procedure. The computed
third-stage ratio estimation factor was then applied to the
existing weight for each sample unit in each third-stage ratio
estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of independent astimates. The
sacond-stage was modified so that the estimates for all 30
categories for four regions of new construction would be identi-
cal 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 of mobile homes for 10 categories of four regions, and
of adjusting the AHS sample estimate of conventional new con-
struction units for 20 categories for four regions 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 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
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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 differead 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 estima-
tion 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 selacted using the same sample design. Even
if the same questionnaires, instructions, and interviewers were
used, estimates from each of the different samples would dif-
fer 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 approx-
imates 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 seme ‘additional nonsampling
errors not measured by the standard error.

The sample estimate and its estimated standard error enable
one to canstruct interval estimates so that the interval includes
the average rasult 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 estimateand its estimated standard
arror were calculated for each sample, then:

1. Approximately 68 percent of tha 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 85 percent of the intervals from two standard
errors balow 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-56 to App-59}
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 rasult, the table of standard errors provide an indi-
cation of the order of magnitude of the standard errors rather
than the precise standard error for any specific item.

Standard errors of astimates of tevels—Tables | and Il present
the standard errors applicable to the 1983 national housing in-
ventory estimates in this report. Tables lll, IV, and V present the
standard errors applicable to estimates for the Northeast,
Midwaest {formerly Narth Central), South, and West Regions.
Linear interpolation should be used to determine standard errors
for levels of estimates not specifically shown in tables | through
V.

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

Tables VI through VIl present the standard errors of estimated
percentages. Table V) shows the approximate standard errors
of all national estimated percentages of housing units except
those pertaining to the specified items in table 1l. The standard
errors shown in table VIl should be used for those specified items.
Table VIll shows the approximate standard errors of.all regionat
estimated percentages of housing units except those pertaining
to the specified items in tables |V 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 stand-
ard errors are considered to be overestimates of the true standard
errors and should be used primarly 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),
whera x is not a subclass of y, tables VI through X, 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 approxima-
tion of the standard error may be obtained by letting the stand-
ard error of the ratio be approximately equa! to:
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Estimated percentage
Base of percentage
(000 2 4.4 8
where: x = the numerator of the ratio 2500........... 04 ] a 0.6
y = the denominator of the ratio 3574 ........... )
0, = the standard error of the numerator 5000 ........... 0.3 . b 0.4

ov = the standard error of the denominator

Hlustration of the use of the standard error tables. lllustration | —
Table A-1 of this report shows that in the United States there
were 3,574,000 owner-occupied housing units occupied by re-
cent movers in 1983. Interpolation in stanctard error table | shows
that the standard error of an estimate of this size is approximately
79,000. The following interpolating procedure was used.
The information presented in the following table was extracted
from standard error table |. The entry far *‘x"* is the one sought.

Size of estimate Standard error
(000) (000}
2600 .............. e 68
3674 .. ... ..., X
5000 ... ... . ... .. ..... 94

By vertically interpolating between 68 and 94, the entry for “'x’"

is determined to be 79,

3,674-2,600 = 1,074
5,000—2,500 = 2,500

68 + 1,074 {9468} =79
2,500

Consequently, the 68-percent confidence interval, as shown by
these data, is from 3,495,000 to 3,653,000 housing units.
Therefore, a conclusion that the average estimate of 1983
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 intarval from
3,448,000 to 3,700,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 3,416,000 to 3,732,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 3,574,000 owner-occupied
housing units occupied by recent movers in 1983, 159,000,
or 4.4 percent, had six persons or more. Interpolation in stand-
ard error table V! {i.e., interpolation on both the base and per-
cent) of this appendix 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 extracted
from standard error table VI. The entry for *’p’’ is the one sought.

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

2.4
0.4 +——(0.6-0.4) = 0.6
30 (0.6-0.4})=0

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

4.4-20 =24
5.0-2.0= 3.0

2.4
0.3 +——04-0.3) = 0.4
3.0( 0.3)

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

3,674—2,500 = 1,074
5,000-2,500 = 2,500

1,074
2,500

0.6 + {0.4—-0.6) = 0.5

Consequently, the 68-percent confidence interval, as shown by
these data, is from 3.9 to 4.9 percent; the 90-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.

fllustration ll— Table A-21 of this report shows that in the United
States in 1983 there were 147,000 owner-occupied housing
. units having a recent mover householder of Spanish origin. Inter-
polation in standard error table Il of this appendix shows that
the standard error of an estimate of this size is approximately
19,000. Consequently, the 68-percent confidence interval is
from 128,000 to 168,000 housing units. Therafore, a conclu-
sion that the average estimate derived from all possible samples
of 1983 owner-occupied housing units having a recent mover
householder of Spanish origin lies within a range computed in '
this way would be corract for roughly 68 percent of all possible
samples. Similarly, we could conclude that the average estimate,
derived from all possible samples lies within the interval from
117,000 to 177,000 housing units with 90 percent confidence;
and that the average estimate lies within the interval from
109,000 to 185,000 housing units with 95 percent confidence.
Table A-21 also shows that of the 147,000 owner-occupied
housing units in 1983 having a recent mover householder of -
Spanish origin, 63,000, or 42.9 percent, had three bedrooms.
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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
36.1 to 49.7 percent; the 90-percent confidence interval is from
32.0 to 53.8 percent; and the 95-percent confidence interval
is from 29.3 to 56.5 percent.

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference hetween estimates is approximatsly
equal to the square root of the sum of the squares of standard
errors of each estimate considered separately. This formula is
quite accurate for the difference between estimates of the same
characteristic in two different areas or the difference between
saparate and uncorrelated characteristics in the same area. If
there is a high positive correlation between the two character-
istics, the farmula will overastimate the true error. If there is a
high negative correlation between the two characteristics, the
formula will underestimate the true standard error.

fllustration of the computation of the standard error of a
difference—Table A-1 of this report shows that in the United
States in 1983 there were 291,000 owner-occupied housing
units, occupied by recent movers with five persons. Table A-1
also shows that in the United States in 1983 there were 159,000
owner-occupied housing units occupied by recent movers with
six persons or more. Thus, the apparent difference between the
number of 1983 owner-occupied housing units occupled by re-
cent movers with five pe'rsons and the number with six persons
or more is 132,000. Interpolation in standard error table | shows
that the standard error ori an estimate of 291,000 to be approx-
imately 23,000 and the standard error on an estimate of
159,000 to be approximately 17,000. Therefore, the standard
error of the estimated difference of 132,000 is about 29,000.

29,000 =/ (23,0000 + {17,000)?

Consequently, the 68-percent confidence interval for the
132,000 difference is from 103,000 to 161,000 housing units.
Therefore, a conclusion that the average estimate of this dif-
ference derived from all possible samples lies within a range com-
puted in this way would be correct for roughly 68 percent
of all possible samples. Similarily, the 90-percent confidence in-
terval is from 86,000 to 178,000 housing units, and the
95-percent confidence interval is from 74,000 to 190,000,
Thus, we can conclude with 95 percent confidence that the
number of 1983 owner-occupied housing units occupied by re-
cent movers with five persons is different than the number of
owner-accupied housing units occupied by recent movers with
six persons or mora 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 measur-

ing the reliability of the estimated median is to determine an in-
terval about the estimated median so that there is a stated degree
of confidence that the average median from all possible samples
lies within the interval. The following procedure may be used
to estimate confidence limits of a median basad on sample data.

1. From standard error tables VI through X, determine the stand-
ard error of a 50-percent characteristic on the base of the
median.

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

3. Using the distribution of the characteristic, determine the con-
fidence interval corresponding to the two points determined
in step 2. To find the lower endpoint of the confidence inter-
val, it is necessary to know into which interval of the distribu-
tion the lower percentage limit falls. Similarly, to find the
upper endpoint of the confidence interval, it is neceessary
to know into which interval of the distribution the upper
percentage limit falls. These two distribution intervals couid
be different, although this will not happen very often.

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

A two-standard-error confidence interval may be determined
by finding the values corresponding to 50 percent plus and minus
twice the standard error determined in step 1. For about 35 out
of 100 possible samples, the average median from all possible
samples would lie between these two values.

illustration of the computation of the 95-percant confidence in-
tarval 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 2.6 in 1983. The
base of the distribution from which this median was determin-
ed is 3,574,000 housing units.

1. Interpolation using standard esror table VI shows that the
standard error of 50 percent on a base of 3,574,000 is
approximately 1.2 percentage points.

2. To obtain a 95-percent confidence interval on the estimated
median, initially add to and subtract from 50 percent twice
the standard error determined in step 1. This vields percent-
age limits 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 thres 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 1,696,000 housing units, or 47.5 percent, fall
below this interval, and 769,000 housing units, or 21.5 per-
cent, fall within this interval. By linear interpolation, the lower
limit of the 95-percent confidence interval is found to be
about:

47.6—-47.5) _
21.5

2.5 + (3.5—2.5) 2.5

Similarly, the interval for owner-occupied housing units oc-
cupied by recent movers with three persons corresponds to
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the 52.4 percent derived in step 2. About 1,696,000 hous-

wing units, or 47.5 percent, fall below this interval, and
769,000 housing units, or 21.5 percent, fall within this in-
terval. The upper limit of the 95-percent confidence interval
is found to be about:

2.5 +(3.5-2.5) M =
- 21.5

2.7

Thus, the 856-percent confidence interval ranges from 2.5 to
, 2.7 persons.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases; definitional difficulties; differences in the interpreta-

. tion of guestions; 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, proc-
essing, 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 a8 measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1983 AHS national sample.

Reinterview program—For the AHS national sample, a study was
conducted to obtain a measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample of the
AHS households. These households wete 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 indepertdent 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 follow-
ing 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. '

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 '‘QOccupancy Status’’ was
obtained.

»

The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. The results of the 1980
reinterview study which are presented in the Census Bureau

memorandum, ‘'Analysis of the Reinterview Data from the 1980
Annual Housing Survey —National Sample’’ are presented here.
The results of this study showed that 64 percent of the non-
attitudinal items showed moderate levels of inconsistency while
another 12 percent showed high levels of inconsistency. All of
the attitudinal items showed moderate to high levels of incon-
sistency. Moderate levels indicate that there are some problems
with inconsistent reporting and high levels indicate that improve-
ments 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 t0 be less reliable
than comparable cross-tabulations which do not involve these
data. Tables in this report which contain such cross-tabulations
have been footnoted with a cautionary statement. Since the
reinterview program only measured inconsistencies for a sample
of the items on the questionnaire, there may be other items with
high levels of inconsistency which are not footnoted because
they have not been a part of the reinterview program,

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
manthly 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 ctata are based on the answers given by the respondents who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling error associated with these estimates of nonsampling
error. Therefore, the possibility of such errors should be taken
into account when considering the results of these studies.

Coverage errors— A deficiency in the representation of conven-
tional new construction (non-mabile 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 thoss issued more than 4
months before the survey began were eligible to be selected to
represent conventional new construction. Due to time con-
straints, 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 1983 AHS sample missed about 0.8
percent {i.e., about 180,000 units) of conventional housing units
built after April 1970 because the permits for these units, which
waere built before October 1983, 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 conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompensatad for this deficiency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
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tion for the end of the interview period, which has been
_December or January, instead of QOctober. This overcompensa-
tion may inflate the new construction counts by 100,000 to
300,000 units. This procedure was corrected in 1883 for this
overcompensation and the length of time from the previous
enurneration is not consistent with what it has been in the past.

In addition, the 19786 Coverage Improvement Program also had
certain deficiencies. First, when the canvassing was dona to
identify mobile homes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented.

Deficiencies also existed in the nonresidential supplemental
sample. For most of the areas in sample, the initial CVS listings
.were created in 1975. Any structures in thase areas which were
nonresidential at the time of the 1970 census and converted to
residential use between 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also updated every
six months until 1977. If a basic address was totally nonresiden-
tial at the time of the 1970 census but was not listed in CVS
“as of 1977, it did not have a chance of being in sample.

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 1983
AHS sampla 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 ad-
justs the estimate of the total housing inventory to the best
availabte estimate. However, biases of subtotals would still
‘remain.

Effoects 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. The
1980-based estimates are about 2 percent higher than the corre-
sponding 1970-based estimates. This will cause estimates of
change involving the 1981 or 1983 AHS data to be overstated.
However, estimates of percent change between 1981 and 1983
should not be affected. This overstatement should be taken into
consideration during the analysis o& estimates of change.

Possible effects of telephone interviewing on the data—A
pfaliminary analysis of the 1983 telephone interviewing experi-
ment has been completed. It has been concluded that data co!-
lected, using the telephone interviewing procedures, ware not

sufficiently different from data collected by regular personal
interviews to preclude basing the 1983 AHS national sample
published data on both telephone and personal interview data.

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 statistics 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 rocoms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be distorted,
and thus 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 rounded pub-
lished data, they can differ from medians calctiated directly from
the published data.

TABLE I. Standard Errors of Estimated Numbars of
Housing Units: 1983 (Excluding Estimates of Hous-
ing Units Pertaining to New Construction, No
Bedrooms, Lacking Complete Plumbing Facilities,
Mobile Homes, and Housing Units With Househoider
of Spanish Origin)

(88 chances out of 100}

Standard error Standard error
Size of Size of
estimate Totat or estimate Total or
Black Black
(000} White ac (000) White
{000) {000} {000) (000)
o....... 2 21 2,500 .... 68 59
5 ... 3 3| 5,000 .... 94 65
10...... 4 41 7,600 .... 114 51
25 ...... 7 71 10,000 ... 130 2
80 ...... 10 10 | 25,000 ... 186
100 ..... 14 14 | 50,000 ... 209
260 ..... 22 21 75,000 ... 167
500 ..... 31 30 | 90,000 ... 80
1,000 ... 43 41 93,600 ... 6
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TABLE II. Standard Errors of Estimated Numbers of
Housing Units Pertaining to New Construction, No
Bedrooms, Lacking Complete Plumbing Facilities,
Mobile Homes, and Housing Units With Householder
of Spanish Origin: 1983

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate Total or estimate Total or
k Black
(000) white | O'¢° {000} White | oC
{000) {000) {000} {000)
0....... 3 3] 2,500 .... 79 68
5.,...... 4 4 | 5,000 .... 110 76
10 ...... 5 5] 7,500 .... 132 59
25 ...... 8 [ 8| 10,000 ... 151 2
BO ...... 1 11 | 25,000 ... 2186
100 ..... 16 16 | 50,000 ... 243 e
280 ..... 25 25 | 75,000 ... 184 L.
500 ..... 36 35 | 90,000 ... 93
1,000 50 48 | 93,500 ... 7

TABLE Ill, Standard Errors of Estimated Numbers of
. Housing Units Partaining to the Noktheast, Midwest,

South, and West Regions:
Estimates of Housing Units Pertaining to New Con-
struction, No Bedrooms, and Lacking Complete
Plumbing Facilities for the Northeast, Midwest, and
West Regions. and Excluding Mobile Homes for
Each of the Regions)

{68 chances out of 100}

1983 (Excluding

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

o 2 1,000 ......... 45
2 3] 2500 ......... 71
10....... .. 5] 5000 ......... 101
25 ... 7)1 7500 ......... 123
BO .- e 10 ] 10,000 ........ 142
100.......... 141 25,000 ........ 225
250.......... 22 | 50,000 ........ 318
BOO.......... 32

TABLE IV. Standard Errors of Estimated Numbers of
Housing Units Pertaining to New Construction, No
Bedrooms, and Lacking Complete Plumbing
Facilities for the Northeast, Midwest, and West
Regions, and to Mobile Homaes for the Northeast and
Midwest Regions: 1983

{88 chances out of 100. For estimates pertaining to mobile homes for the West
Region, apply a factor of 1.66 to the standard errors in table IV)

Size of Standard Size of Standard
estimate error estimate error
{000), {000} {000} {000)
[+ T 31600........... 37
B 41 1,000 ......... 63
10........... 5| 2800 ......... 83
25 .. .. .. 8] 5000 ......... 116
50 ........... 121 72,600 ......... 140
106.......... 17 | 10,000 ...... T 160
2680.......... 27 ] 25,000 ........ 2n

TABLE V. Standard Errors of Estimated Numbers of
Housing Units Pertaining to Mobile Homes for the

South Region: 1983

{88 chances out of 100)

Size of Standard Size of Standard
estimate arror estimate error
{000} {000) {000} {000}
O............ 41 500........... 47
L | 1,000 ......... 66
1 L 7] 2800 ......... 103
25 .. ... ... 11 5000 ......... 142
50 ... ... .. .. 151 7,600.......... 170
100.......... 21 10,000 . ....... 191
260 .......... 33] 25,000 ........ 247
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TABLE Vi. Standard Errors of Estimated Percentages of Housing Units: 1983 (Excluding Estimated Percentages of Houasing
Units Pertaining to New Construction, No Badrooms, Lacking Complete Plumbing Facilities, Mobile Homes, and Housing

Units With Householder of Spanish Origin)

(68 chances out of 100}

Base of percentage

Estimated percentage

000

( ) 0 er 100 1o0r 99 2or 98 5 or 95 10 or 90 15 or 85 250r 75 50
B e 27.40 27.40 27.40 27.40 27.40 27.40 27.40 30.70
10 ... e e 156.80 15.80 15.80 15.80 15.80 15.80 18.80 21.70
25 . . e 7.00 7.00 7.00 7.00 8.20 9.B0 11.90 13.70
B0 .. ... e 3.60 3.60 3.80 4.20 5.80 6.90 8.40 9.70
100 . ... ... i 1.80 1.80 1.80 3.00 4.10 4,890 5.90 6.80
250 .. ... 0.70 0.90 1.20 1.90 2.60 3.10 3.80 4.30
BOO . ...... ... ....... 0.40 0.60 0.90 1.30 1.80 2.20 2.70 3.10
1,000 ... ... ..., 0.20 0.40 0.60 0.90 1.30 1.50 1.90 2,20
25800 ....... . ... 0.08 0.30 0.40 0.60 0.80 1.00 1.20 1.40
5000 ............... 0.04 0.20 0.30 0.40 0.60 0.70 .80 1.00
7,800 ....... ... ..... 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
10,000 .............. 0.02 .14 0.20 0.30 0.40 0.60 0.60 0.70
25000 .............. 0.01 0.09 0.12 0.20 0.30 0.30 0.40 0.40
80,000 .............. 0.01 0.06 0.09 0.13 0.20 0.20 0.30 0.30
75,000 ... .. ... ..., 0.01 0.05% 0.07 0.1 0.16 0.20 0.20 0.30
90,000 .............. 0.01 0.05 0.06 0.10 0.14 0.20 0.20 0.20
93,500 .............. 0.01 0.04 0.06 0.10 0.13 0.20 0.20 0.20

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, Lacking

Complete Plumbing Facilities, Mobile Homes, and Housing Units With Householder of Spanish Origin: 1983

{88 chances out of 100)

Base of percentage

Estimated percentage

{000
) Oor 100 1 or 99 20r98 5 or 95 10 or 90 15 or 85 25 0r 75 ~— 50
L S 33.70 33.70 33.70 33.70 33.70 33.70 33.70 35.60
10 .. e 20.30 20.30 20.30 20.30 20.30 20.30 21.80 - 25.20
25 e 9.20 9.20 9.20 9.20 9.60 11.40 13.80 15.90
B0 .. e e 4.80 4.80 4.80 4.90 6.80 8.10 9.80 11.30
100 ... ... ... .. 2.50 2.50 2.50 3.50 4.80 5.70 6.90 8.00
250 ... .. 1.00 1.00 1.40 2.20 3.00 3.60 4.40 5.00
BOO . ... i 0.50 0.70 1.00 1.60 2.10 2.50 3.10 3.60
1,000 ............... 0.30 0.50 0.70 1.10 1.50 1.80 2.20 2.50
2800 ... .0, 0.10 0.30 0.40 0.70 1.00 1.10 1.40 1.60
OO ....... .. ... ... 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
7500 ....... ... ..... 0.03 0.20 0.30 0.40 0.60 0.70 0.80 0.90
10000 .............. 0.03 0.20 0.20 0.30 .50 0.60 0.70 0.80
25,000 .............. 0.01 0.10 0.14 0.20 0.30 0.40 0.40 0.50
50,000 .............. 0.01 0.07 0.10 0.20 0.20 0.30 0.30 0.40
75000 .............. 0.01 0,06 0.08 0.13 0.20 0.20 0.30 0,30
90,000 .............. 0.01 0.05 0.07 0.12 0.20 0.20 0.20 0.30
93,500 .............. 0.1 0.05 0.07 o1 0.20 0.20 Q.20 0.30




APPENDIX B—Continued

App-59

TABLE VIil. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, Midwest, South, and
West Regions: 1983 (Excluding Estimated Percentages of Housing Units Pertaining to New Construction, No Badrooms,

and Lacking Complete Plumbing Facilities for the Northeast, Midwest, and West Regions and Excluding Mobile Homes
for Each of the Regions)

{68 chances out of 100}

Base of parcentage

Estimated percentage

(000}
0 or 100 1 or 98 2 or 98 5 or 95 10 or 80 16 or 85 25 0r 75 50
= 28.80 28.80 28.80 28.80 28.80 28.80 28.80 31.80
0. 16.80 16.80 16.80 16.80 16.80 16.80 19.50 22.50
25 .. 7.50 7.50 7.50 7.50 8.50 10.20 12.30 14.20
BO ... ... 3.80 3.90 3.0 4.40 6.00 7.20 8.70 10.10
00 ... ... 2.00 2.00 2.00 3.10 4.30 5.10 6.20 7.10
250 ... ...l .80 Q.90 1.30 2.00 2.70 3.20 3.90 4,50
BOO ................. 0.40 0.60 0.80 1.40 1.80 2.30 2.80 3.20
1000 .."..... ... ... 0.20 0.40 0.60 1.00 1.30 1.80 1.90 2,20
25800 ............. .. 0.08 0.30 0.40 0.60 0.80 1.00 1.20 1.40
5000 ............... 0.04 0.20 0.30 0.40 0.60 0.70 0.90 1.00
7500 ...l 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 ... ......... 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25000 .............. 0.01 0.09 0.13 0.20 0.30 0.30 0.40 0.40
50,000 .............. 0.01 0.06 0.08 0.14 0.20 0.20 0.30 0.30

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

Lacking Complete Plumbing-Facilities for the Northeast. Midwest, and Wast Regions, and to Mobile Homes for the
Northeast and Midwest Regions: 1983

{68 chances out of 100. For estimated percentages pertaining 1o mobile homas for the Wast Region, . apply a factor of 1.66 to the standard arrors in table 1X}

’

Base of percentage

Estimated percentage

000

iopor 0 or 100 1 or 99 2 or 98 6 or 95 10 or 90 15 or 85 26 or 75 50
& ......, / ........... 36.00 36.00 36.00 36.00 36.00 36.00 36.00 37.50
10..... / ............ 22.00 22.00 22.00 22.00 22.00 22.00 23.00 26.50
28 .. i 10.10 10.10 10.10 " 10.10 10.10 12.00 14.50 16.80
BO . e e 5.30 5.30 5.30 5.30 7.10 8.50 10.30 11.90
100 . /. ..... ...t 2.70 2.70 2.70 3.70 5.00 6.00 7-30 8.40
280 . f e e 1.10 1.10 1.50 2.30 3.20 3.80 4.60 5.30
500 / ................ 0.60 0.70 1.10 1.60 2.30 2.70 3.30 3.80
1,00b ............... 0.30 0.60 0.70 1.20 1.80 1.90 2.30 2.70
2,560 ............... 0.1 0.30 0.50 0.70 1.00 1.20 1.50 1.70
BOOD ...t 0.06 0.20 0.30 0.50 0.70 0.80 1.00 1.20
7500 . 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
10,000 .............. 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
25,000 ....... .. ... 0.01 0.1 0.15 0.20 0.30 0.40 0.50 0.50
50000 .............. 0.01 0.07 0.1 0.20 0.20 0.30 0.30 0.40
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TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Mobile Homes for the South Region: 1983

{88 chances out of 100}

Base of percentage

Estimated percentage

(000}
Quor 100 1 or 99 20r 98 5 or 95 10 or 80 16 or 85 25 or 75 50
- 47.10 47.10 47.10 47.10 47.10 47.10 47.10 47.20
10 . e 30.80 30.80 30.80 30.80 30.80 30.80 30.80 33.30
1 16.10 15.10 15.10 156.10 15.10 15.10 18.30 21.10
BO ... 8.20 8.20 8.20 B.20 8.90 10.70 12.90 14.80
100..... .o i 4.30 4,30 4.30 4.60 6.30 7.50 8.10 10.60
280 ... 1.70 1.70 1.80 2.90 4.00 4,80 5.80 6.70
BOO . ............. . ~ 0.80 0.80 1.30 2.10 2.80 3.40 4,10 4.70
1,000 ... ........... 0.40 0.70 0.20 1.50 2.00 2.40 2.90 3.30
2,B00 ..., i 0.20 0.40 0.60 0.90 1.30 1.50 1.80 2.10
5000 ............... 0.09 0.30 0.40 0.70 0.90 1.10 1.30 1.50
7.800 ...l 0.06 0.20 0.30 0.50 0.70 0.90 1.10 1.20
10,000 .............. 0.04 0.20 0.30 0.50 0.60 0.80 0.90 1.10
25000 ... . ......... 0.02 0.13 0.20 0.30 0.40 0.50 0.60 0.70
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SAMPLE DESIGN

The 1983 estimates are based on data collected from August

1983 through December 1983 for the Annual Housing Survey-

{AHS), which was conducted by the Bursau of the Census,
acting as collection agent for the Department of Housing and
Urban Development, The sample for this survay 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 71,800 sample housing units {both occupied
and vacant) were eligible for interview in the 1983 Annual
Housing Survey. Of this number, 3,800 interviews werse
classified as “‘noninterview’* for various reasons. QOccupied
housing units were classified as ‘’noninterview’’ mainly, because
. the occupants refused to be interviewed after repeated calls.
For vacant housing units, interviews were not obtained because
an informed respondent was not found after repeated visits. In
addition to the 71,800 eligible housing units, there wers also
4,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information relevant
to the 1983 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 wers 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

" waere referred to as non-self-representing (NSR), sinca 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 the
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 1983 survey—The

sample housing units designated to be interviewed in the 1983

survey consisted of the following categories, which are described

in detail in succeeding sections.

1. All sample housing units that were interviewed in the 1981
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement
Program).




APPENDIX B—Continued

App-49

2. Rural units, which were deleted in 1981 as part of the reduc-
tion of rural housing units, were reinstated for the 1983
survey.

3. All sample housing units that were either type A noninter-
views [i.e., units eligible to be interviewed) or type B noninter-
views {i.e., units not eligible for interview at the time of survey
but which could bacome eligible in the future) in the 1983
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AHS questionnaire, page
App-20).

4. All sample housing units that were selected from the list of
building permits issued since the 1281 survey. {This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.)

5. 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
1in 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
aNSR 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 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 sam-
ple 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-
sizad 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 group quarters persons in ED

Number of HU's in the ED + 3
4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED's, the selection was 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
above.

Splitting of the sample—~The described sample selection pro-
cedure produced clustars {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 wars 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 clustars were assigned to the
reserve sample.

CEN-SUP sample—Housing units at addresses missed in the cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED’s. Consequently, a special operation was
undertaken to develop a'separate sample called the census sup-
plemental {CEN-SUP} sample to represent these units. Due to
time constraints on this operation, only 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 rura! housing characteristics by doubling the number
of sample housing units from rural areas. This was accon'_tplished
by activating the reserve sample, selected in the original sampling
operations in 1873, from rural areas only. For the reserve sam-
ple selected in census address and new construction frames,
the other half of each rural cluster {an expected two housing
units) was activated in 1974. Similarly, for the area sampling
frame, the entire reserve cluster (an expected four housing units)
was activated in 1974 if the cluster was rural. This supplementa-
tion increased the overall probability of selection for sample
housing units in rural areas to about 2 in 1,366; whereas, the

S
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overall probability of selection for sample housing units in urban
areas remained at 1 in 1,366,

Selection of sample housing units for the 19768 Coverage
Improvement Program— The 1876 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following types
of housing units:

1. New construction housing units from building permits issued
prior to January 1870 for which construction had not been
completed at the time of the 1870 census.

2. Houses that had been movad onto their present site since the
1970 census.

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

4. 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 monthiy by the Bureau of the Cen-
sus. In the second stage, these units were then sampled so that
the overall probability of selection was about 1 in 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 sirmilar 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. Thess
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, 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
fisted which did not have a chance of selection in the AHS waere
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 per-
cent in small SMSA's" and outside SMSA's. These reductions
brought the sample size down to approximately 60,000 housing
units in 1981. The rural units involved in this subsequent reduc-
tion in 1981 were reinstated for the 1983 survey bringing the
total sample size, with new construction, back up to about
76,000 units.

Supplemental sample from nonresidential conversions— The pur-
pose of this sample was to improve the caoverage in address ED’s
(i.e., ED’s in which 1970 census address listings werse 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 representa-
tive 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 waere listed. These listings were updated every
6 months with the last updating in the last half of 1877. Each
basic address containing a business establishment listed for CVS
was visited for the 1980 Components of Inventory Change
Survey (CINCHI, which was conducted in conjunction with the
1980 AHS, to identify housing units {(HU’s) in structures which
were completely nonresidential at the time of the 1970 census.
These cases were later matched to the 1370 census address
listings to identify those cases in address ED’s and as an addi-
tional check to see if housing units existed in these structures
at the time of the 1970 census. Due to the timing constraints
associated with these operations, these cases were not included
for tha 1980 AHS but were included for the 1981 and 1983
surveys.

1983 telephone interviewing experiment—A large scate
telephone interviewing experiment was conducted in conjunc-
tion with the 1983 AHS national sample in order to provide more
definitive information about the effect of talephone interview-
ing on AHS data, About one-half (3 of 6 panels) of the 1983
AHS sample was designated for telephone interviewing for the
expenmeant. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1981 and had a telephone number available were
eligible to be interviewed by telephons. Since one-half 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 1983, 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 » 1970 population of less than 250,000.
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adjustment was done separately for occupied and vacant units.
The noninterview adjustment was equal to the foliowing ratio:

Interviawed housing units + Noninterviewad 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 1980 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU’s and that of the NSR hous-
ing 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 1980 census housing population in the residence-tanure category
for all NSR strata in a census region

Estimates of the housing population categery using 1980 census housing
counts for sample NSR PSU’s in a census region

The numerators of the ratios were calculated by obtaining the
1980 census housing counts for each of the residence-tenure
categories for each NSR stretum and summing these counts
across the NSR strata in each census region. The denominators
were calculated by obtaining the 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weighted counts
across the NSR sample PSU’s in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage ratio
estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of conventional new construc-
tion housing units; i.e., sample units built April 1, 1970 or later,
to independentiy derived current estimates where a known defi-
ciency in the AHS sample exists (see the section on nonsam-
pling error) for each of the four regions. These estimates were
considered to be the best estimatas 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 weaight after the first-stage ratio
estimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing wsight for each sam-
ple unit in each second-stage ratic estimation category.

The third-stage ratio estimation procedure was employed for
all the AHS sample units. This procedure was designed to ad-
just the AHS sample estimates of housing units (i.e., the

estimates smploying the noninterview, first-stage, and second-
stage adjustments) to current vacant housing estimates for four
(type of vacant unit) categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for occupied units is a com-
bination of the characteristics of residence, tenure, race of
householder, and sex of householder.

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

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. CPS household estimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
{Prior to the 1981 survey, 1970 census-based controls were
used. The 1970-based estimates were about 2 percent smaller
than the 1980-based estimates. This difference should ke taken
into consideration when comparing the 1983 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 ratiqp were obtained from the weighted
estimates for the AHS sample units, using the existing weight
after the second-stage ratio estiration procedure. The computed
third-stage ratio estimation factor was then applied to the
axisting weight for each sample unit in each third-stage ratio
estimation category.

The second-stage and the tHird-stage ratio estimation pro-
cedures were iterated in order to bring the AHS estimates into
close agreement with both sets of independent estimates. The
second-stage was modified so that the estimates for all 30
categories for four regions of new construction would be identi-
cal 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 of mobile homas for 10 categories of four regions, and
of adjusting the AHS sample estimate of conventional new con-
struction units for 20 categories for four regions 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 ratic 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
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statistics below what would have been obtained by simply
weighting the results of the sample by tha inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from that
of the Nation as a whole in such basic housing characteristics
as tenure, vacancy status, residencs, 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 estima-
tion 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 survay is
one of a large number of possible samples of the same size that
could have been sefected using the same sample design. Even
if the same questionnaires, instructions, and interviewers were
used, estimates from each of the ditferent samples would dif-
fer from each ather. 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 approx-
imates the average resuit of all possikle 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 systamatic biases
in the data. Therefore, the accuracy of the estimates depends
on both the sampling and nensampling errors, measured by the
standard error, and biases and some additionali 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 rasult 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
arrors 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. Howaever, 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-56 to App-63)
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 table of standard errors provide an indi-
cation of the order of magnitude of the standard errors rather
than the precise standard error for any specific item.

Standard errors of estimates of levels~Tables I, I, and Il pre-
sent the standard errors applicable to the 1983 national housing
inventory estimates, and tables IV and V present standard errors
applicable to the 1973-1983 lost housing unit estimates in this
report. Table V| presents the standard errors applicable for the
Northeast, Midwest (formerty North Central), South, and West
Regions. Linear interpolation should be used to determine stan-
dard 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 upoen bath the size
of the percentage and the size of the total upon which the
percentage is based. Estimated percentages are relatively more
reliable than the corresponding estimates of the numerators of
the percentages, particularly if the percentages are 50 percent
or more,

Tables VIl through X present the standard errors of estimated
percentages. Tables VIl and VIl show the approximate standard
errors of all national estimated percentages of housing units.
Tables 1X and X show the approximate standard errors of
estimated percentages of 1973-1983 lost housing units. Table
X1 shows the approximate standard error of all regional estimated
percentages of housing units. Two-way interpolation should be
used to determine standard errors for estimated percentages not
specifically shown in tables VII through XI.

Included in tables | through X| 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 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 Vi through X,
underestimate the standard error of the ratio when there is little
or no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by latting
the standard error of the ratio be approximately equal to:



APPENDIX B—Continued App-53
Base of percentage Estimated percentage
(000} 25 29.2° 50
where: x = the numerator of the ratio 10,000 .......... 0.6 a 0.7
y = the denominator of the ratio 24,301 ... ....... P
o, = the standard error of the numerator 25,000 .......... 0.4 b 0.4

oV = the standard error of the denominator

lilustration of the use of the standard error tables. llustration i—
Table A-1 of this report shows that in urban areas of the United
States there were 24,301,000 renter-occupied housing units in
1983. Interpolation in standard error table Il shows that the
standard error of an estimate of this size is approximately
187,000. The following interpolating procedure was used.
The information presented in the following table was extracted
from standard error table lll. The entry for **x’’ is the one sought.

Size of estimate Standard error
(000} {000)
15,000 ...........0uu... 166
24,301 ... ... .. .. ... ’ x
25,000 ..., ... ... ..., 189

By vertically interpolating between 156 and 189, the entry for
“x'’ is determined to be 187.

24,301—-15,000 = 9,301
25,000-15,000 = 10,000

9,301

186 + ——
10,000

{189—156) = 187

Consequently, the 68-percent confidence interval, as shown by
these data, is from 24,114,000 to 24,488,000 housing units.
Therefore, a conclusion that the average estimate of 1983
housing units of this type lies within a range computed in this
way would be correct for roughly 68 parcent of all possible
samples. Similarly, we could conclude that the average estimate
derived from all possible samples lies within the interval from
24,002,000 to 24,600,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 23,927,000 to 24,675,000 housing units with 95 percent
confidence.

Table A-1 also shows that of the 24,301,000 renter-occupied
housing units in urban areas, 7,107,000, 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 percent-
age is 0.4. The following interpolating procedurs was used.

The information presented in the following table was axtracted
from standard error table VII. The entry for “‘p”’ is the one sought.

1. By horizontal interpolation between 0.6 and 0.7, the entry
for cell ‘&'’ is determined 1o be 0.6.

29.2—-25.0= 4.2
50.0—25.0 = 25.0

4.2
.6+ — {0.7-0.6) = 0.
o 750 { 0.6) 6

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

29.2-250 = 4.2
50.0—-25.0 = 25.0
4.2
A+ 0.4—0.4) = 0.4
0 ‘ 25.0 ( ]

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

24,301~-10,000 = 14,301
25,000-10,000 = 15,000

14,301
15,000

0.6 + (0.4—0.6) = 0.4

Consequently, the 68-percent confidence interval, as shown by
these data, is from 28.8 to 29.6 percent; the 90-percent con-
fidence interval is from 28.6 t0 29.8 percent; and the 95-percent
confidence interval is from 28.4 to 30.0 percent.

Hiustration H— Table A-2 of this report shows that in the rural
areas of the United States in 1983 there were 13,835,000
specified owner-occupied housing units. Interpolation in standard
error table 11l of this appendix shows that the standard error of
an estimate of this size is approximately 161,000, Consequently,
the 68-percent confidence interval is from 13,674,000 to
13,996,000 housing units. Therefore, a conclusion that the
average estimate derived from all possible samples of 1883
specified owner-occupied housing units lies within a range com-
puted in this way would be correct for roughly 68 percent of
all possible samples. Similarly, we could conclude that the
average estimate derived from all possible samples lies within
the interval from 13,577,000 to 14,093,000 housing units with
90 percent confidence; and that the average estimate lies within

the interval from 13,513,000 to 14,157,000 housing units with™ -

95 percent confidence.

Table A-2 also shows that of the 13,835,000 specified owner-
occupied housing units in rural areas, 5,521,000, or 39.9 per-
cent, had no mortgage. Interpolation in standard error table V11
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{i.a., interpolation on both the base and the percent) shows that
the standard error of the above percentage is 0.5 percentage
points. Consaequently, the 68-percent confidence interval, as
shown by these data, is from 39.4 to 40.4 percent; the
90-percent confidence interval is from 39.1 to 40.7 percent; and
the 95-percent confidence interval is from 38.9 to 40.9 percent.

Diffarsnces—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 standard
errors of each estimate considered separataly. This formula is
quite accurate for the difference between sstimates of the same
characteristic in two different areas or the differance between
separate and uncorrelated characteristics in the same area. If
there is a high positive correlation between the two character-
istics, 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.

Hilustration of the computation of the standard error of &
difference— Table A-1 of this report shows that in urban areas
of the United States there were 3,787,000 renter-occupied
housing units with three persons in 1983, Table A-1 also shows
that in urban areas of the United States there were 7,107,000
renter-occupied housing units with two persons in 1983. Thus,
the apparent difference between the number of 1983 renter-
occupied housing units in urban areas with two persons and
those with three persons is 3,320,000. interpolation in standard
error table |Il shows that the standard error on an estimate of
3,787,000 is approximately 83,000 and the standard error on
an estimate of 7,107,000 is approximately 113,000. Therefore,
the standard error of the estimated difference of 3,320,000 is
about 140,000.

140,000 = v/ (83,000)% + (113,000)2

Consequently, the 68-percent confidence interval for the
3,320,000 difference is from 3,180,000 to 3,460,000 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 per-
cent of all possible samples. Similarily, the 90-percant confidence
interval is from 3,096,000 to 3,544,000 housing units, and the
95-percent confidence interval is from 3,040,000 to 3,600,000.
Thus, we.can conclude with 85 percent confidence that the
number of 1983 renter-occupied housing units in urban areas
with two persons ié-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 pro-
cedure 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 deter-
mined in step 1.

3. Using the distribution of the characteristic, determine the con-
fidence interval corresponding to the two points determined
in step 2.

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

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

Hlustration of the computation of the 95-parcent confidence in-
terval 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 1983. The base of the distribution from which
this median was determined is 34,353,000 housing units.

1. From standard error table VII, the standard error of a
50-percent characteristic on the base of 34,353,000 is 0.4
percentage points.

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from $0 percent twice
the standard error determined in step 1. This yields percent-
age fimits of 49.2 and 50.8

3. From the distribution for *’persons’’ in table A-1 of part A,
the interval for owner-occupied housing units with two per-
sons {for purposes of calculating the median, the category
of two persons is considered to be from 1.5 to 2.5 persons)
contains the 49.2 percent derived in step 2. About 5,921,000
housing units or 17.2 percent fall below this interval, and
11,348,000 housing units or 33.0 percent fall within this in-
terval. By linear interpolation, the lower limit of the 95-percent
confidence interval is found to be about:

(49.2-17.2) _
33.0

1.6 + {2.6—1.5) 2.5

Similarly, the interval for owner-occupied housing units with
three persons contains the 50.8 percent derived in step 2.
About 17,269,000 housing units or 50.3 percent fall below
this interval, and 6,322,000 housing units, or 18.4 percent
fall within this interval. The upper limit of the 95-percent con-
fidence interval is found to be aboit: ' ’

(50.8—50.3) _
18.4

2.5+ (3.5-2.5) 25

Thus, the 95-percent confidence interval ranges from 2.5to
2.5 persons. Alihough it appears that this confidence inter-
val has the sample estimate as the lower and upper limits,
it actually is a reflection of the rounding error associated with
the median (see the paragraph on rounding errors in the non-
sampling errors section of this appendix).
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Nonsampling errors—in general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases, definitional difficulties; differances 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 collection, response, proc-
assing, coverage, and estimation for missing data. As can be
sean from the list, nonsampling errors are not unique to sample
surveys since they can, and do, occur in complete censusas as
well. . -

Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible sources of error, However, an
attempt was made to measure some of the nonsampling errors
associated with the estimataes for the 1983 AHS national sample.

Reinterview program — For the AHS national sample, a study was
conducted to obtain a measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample of the
AHS households. These househoclds 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 follow-
ing 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.

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

. The correct information on "Tenure'’ was obtained.

. 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.

[ ]

The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. The results of the 1980
reinterview study which are presented in the Census Bureau
memorandum, '.'Analysis of the Reinterview Data from the 1980
Annual Housing Survey —National Sample’’ are presented here.
The results of this study showed that 64 percent of the non-
attitudinal items showed moderate levels of inconsistency while
another 12 percent showed high levels of inconsistency. All of
the attitudinal items showed moderate to high levels of incon-
sistency. Moderate levels indicate that there are some problems
with inconsistent reporting and high levels indicate that improve-
ments 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
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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. Tables in this report which contain such cross-tabulations
have been footnoted with a cautionary statement. Since the
reinterview program only measured inconsistencies for a sample
of the items on the AHS questionnaire, there may be other items
with high levels of inconsistency which are not footnoted
because they have not been a part of the reinterview program.

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the iterns 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 data are based on the answers given by the respondents who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling error associated with these estimates of nonsampling
error. Therefore, the passibility of such errors should be taken
into account when considering the results of these studies.

s

Coveraga 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 maore than 4
months before the survey began were eligible to be selected to
represent conventional new construction. Due to time con-
straints, 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 1983 AHS sample missed about 0.8
percent (i.e., about 180,000 units) of conventional housing units
built after April 1870 because the permits for these units, which
were built before October 1983, were issued less than 4 months
in advance of the survey. The second stage of ratic estimation
procedure was employed to reduce the effect of this deficiency
although some bias in the AHS estimates of conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompansated for this deficiency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
tion for the end of the interview period, which has been
December or January, instead of October. This overcompensa-
tion may inflate the new construction counts by 100,000 to
300,000 units, This procedure was corrected in 1983 for this
overcompensation and the length of time from the previous
enumeration is not consistent with what it has been in the past.

In addition, the 1976 Coverage Improvement Program also had
certain deficiencias. First, when the canvassing was done to
identify mobile homaes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented.
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Deficiencies also existed in the nonresidential suppfemental
sample. For most of the areas in sample, the initial CVS$ listings
were created in 1975. Any structures in these areas which wers
nonresidantial at the time of the 1970 census and converted to
raesidential use between 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also updated every
six months until 1977. If a basic address was totally nonresiden-
tial at the time of the 1970 census but was not listed in CVS
as of 1977, it did not have a chance of being in sample.

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 estimatad that the 1983
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 ad-
justs the estimate of the total housing inventory to the best
available estimate. However, biases of subtotals would still
remain. i

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. The

b

TABLE |I. Standard Errors of Estimated Numbers of
Housing Units: 1983 {(Excluding Estimatas of Hous-
ing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing Facilities, Mobile Homes, and
Housing Units With Householder of Spanish Origin)

{68 chances out of 100)

1980-based estimates are about 2 percent higher than the corre-
sponding 1970-based estimates. This will cause estimates of
change involving the 1981 or 1983 AHS data to be overstated.,
However, estimates of percent change between 1981 and 1983
should not be affected. 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 1983 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 1983 AHS national sample
published data on both telephone and personal interview data.

Rounding errors—in errors associated with processing, the
rounding of estimates introduces another source of arror in the
data, the severity of which depends on the statistics being
measured. The effect of rounding is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms whan these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be distorted,
and thus 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 rounded pub-
lished data, they can differ from medians calcutated directly from
the published data.

TABLE Il. Standard Errorgs of Estimated Numbers of
Housing Units Pertaining to New Construction, Lack-
‘ing Complete Kitchen Facilitias, No Bedrooms, No
Bathrooms, Source of Water-Individual Waell, Lacking
Complete Plumbing Facilities, Mobile Homes, and
Housing Units With Householder of Spanish Origin:
1983

{68 chances out of 100}

Standard error Standard error Standard error Standard error
Sizo of Size of Size of Size of
estimate Total or estimate Total or estimate Totat or estimate Total or
Black B! Black lack
10000 | white 8¢ {000) White | oo 000) | White ae {000) White | Dla¢
{000} {000} ) (000) | {000 {00Q) (000) ) {00Q) {000}
0....... 2 2| 2,500 .... ea| =59 0....... 3 3] 2,500 .... 79 68
5....... 3 3| 5,000 .... 94 ] 65 5. ...... 4 4 5000 .... 110 76
10...... 4 4] 7,500 .... 114 51 10...... 5 5 7,800 .. .. 132 59
25 ...... 7 71 10,000 ... 130 2 25 .. ..., 8 8] 10,000 ... 151 2
80 ...... 10 10 ] 25,000 ... 186 50 ...... 1 11 25,000 ... 216
100 .. ... 14 14 | 50,000 ... 209 100..... 16 16 | 50,000 ... 243
250 ..... 22 21| 75,000 ... 167 250 ..... 25 25 | 75,000 ... 194
500 ..... 31 30| 90,000 ... 80 500 ..... a8 35| 980,000 ... 93
1,000 43 41 | 93,500 ... 6 1,000 50 48 | 83,500 ... 7
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(68 chances out of 100)

TABLE Ill. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1983

Size of estimate
{000}

Rural housing units (except
those in tha next column}

Total, White, Black,
or Spanish origin

Rural housing units per-
taining to new construction,
no bedrooms, source of
water-individual well, lacking
complete plumbing facilities,
and mobile homes

Urban housing units {except
those in the next column)

Urban housing units per-
taining to new construction,
no bedrooms, source of
water-individual well, lacking
complete plumbing facilities,
mobile homes, lacking com-
plete kitchen facilities, no
bathrooms, and housing
units with a householder of

(000) Total, White, or Black Spanish origin
{000) Total or Black
White (000} Total, White, or Black
a0y {000)

0 i 1 2 2 2 2
B e a 3 3 3 3
10 0, 3 5 4 4 5
25 . 8 7 7 7 8
BO .\ 8 10 10 10 1
100 . ccoinnnn.. 12 15 14 14 16
250 .. 19 23 22 22 25
50O ......onn.. 27 34 3 30 36
1,000. .. ........ 3s 52 44 a1 53
2,600, ... ....... 61 96 89 59 93
§.000........... 89 164 96 66 150
7,500, .. ........ 112 231 116 51 204
10,000, ... ...... 132 296 132 256
12,000 ......... 148 349 142 298
15,000.......... 170 1586 360
25,000.......... 239 189

35,000.......... 304 . 207

50,000.......... 214

70,000 ......... 190

TABLE IV. Standard Errors of Estimated Numbers of Lost
Housing Units and of Urban and Rural Lost Housing
Units: 1973-1983 (Excluding Estimates of Lost Hous-
ing Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lacking Complete Plumbing Facilities,
Mobile Homes, Other Vacants, and Rural Vacants for

Rent)
{68 chances out of 100)
Size of Standard Size of Standard
estimate error estimate arror
(D00) {000} (000} {000)
O............ 2| 280........... 22
B, 31 600........... 32
10........... 41 1,000......... 48
26........... 71 2500 ......... 89
80 ........... g| 5000......... 151
100.......... 13 2,500 ......... 211

%)
S

v
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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 Com-
plete Kitchen Facilities, No Bedrooms, No Bathrooms,
Lacking Complete Plumbing Facilities, Mobile Homes,

Other Vacants,

and Rural Vacants for Rent:

1973-1983

{68 chances out of 100}

Size of Standard Size of Standard
estimate arror estimate arror
(000} {000) {000) (C00}
[+ I 3| 250........... 27
L 2 41 500........... 39
10........... 5 1,000 ... ...... 57
25 .. ... ... ... 9] 2500 ......... 97
50........... 12| 5000 ......... 151
100.......... 17| 7,500 ......... 201
TABLE Vla. Standard Errors of Estimated Numbers of
Housing Units and of Urban Housing Units Pertain-
ing to the Northeast, Midwest, South, and Wast
Regicns: 1983 {Excluding Estimates of Housing
Units Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing
Facilities for the Northeast, Midwest, and Waest
Regions and Excluding Source of Water-Individual
Woell, 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 1,000 ......... 45
B e 31 250......... 71
10...... . 000 5] 5000 ......... 101
25 . ... ... 71 7,500 ......... 123
80 .. ... ... 10 10,000 . ....... 142
00.......... 14| 25000 ........ 225
250 .. ... ... .. 22| 50000 ........ 318
800, ... ...... 32

TABLE VIb. Standard Errors of Estimated Numbers of
Housing Units and of Urban Housing Units Pertain-
ing to New Construction, Lacking Complete
Kitchen Facilities, No Bedrooms, No Bathrooms,
and Lacking Complete Plumbing Facilities for the
Northeast, Midwest, and West Regions and to
Source of Water-Individual Well, and Mobile Homes
for the Northeast and Midwest Regions: 1983

(68 chances out of 100, For estimates pertaining t0 source of water-individual
wall and mobile homes for the Wast Region, apply a factor of 1.88 to the standard

esrors)

Size of Standard Size of Standard
estimate error estimate error
{000} {000} {000} {000)
O............ 3|1 500........... 37
... .. . 41 1000......... 53
10........... 5] 25600......... 83
25 .. . .. 8| 5000 ......... 116
S5O0........... 12| 7,500 ......... 140
100.......... 17| 10,000 ........ 160
250.......... 27| 25,000 ........ 231

TABLE Vic. Standard Errors of Estimated Numbers of
Housing Units and of Urban Housing Units Pertain-

(68 chances out of 100}

ing to Source of Water-Individual Well and Mobile
Homes for the South Region: 1983

Size of Standard Size of Standard
astimate arror estimate error
{000} {000} {000) {000)
O............ 41 800........... 47
L T 5| 1000 ......... 66
10........... 7] 2500 ......... 103
25 . ..., 1 5000 ......... 142
50....... ..., 15 7,500 ......... 170
100, . ... ..., 21 10,000 ........ 191
250 .......... 33| 25000 ........ 247
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TABLE Vid. Standard Errors of Estimated Numbers of Rural Housing Units Pertaining to the Northeast, Midwest, South, and
Waest Regions: 1983

(68 chances out of 100}

Size of estimate

Rural housing units (except
those in the following
columns) for the Northeast,

Rural housing units per-
taining to new construction,
no bedrooms, lacking com-
plete plumbing facilities for
the Northeast, Midwest, and

Rurat housing units per-
taining to source of water-
individual well and mobile

Rural housing units per-
taining to source of water-
individual waell and mobile

1000) Midwest, So"fth' and West Reg-lon.s 'and to source homes for the Wast Region | homes for the South Region
Woest Regions of water-individual well and (000) (000}
{000) mobile homes for the North-
east and Midwest Regions
{000}
[+ I 2 2 6 3
B e, 3 3 ;] 4
10 ... . e nn.. 4 5 8 6
25 e 6 7 12 9
50 ... . 9 10 17 13
100 ........ ..., 12 14 24 18
250 ... 19 23 as 29
00 ............ 27 32 53 40
1000 . ... ..., a9 46 74 57
2800........... 61 71 111 89
5000........... 87 100 123
7.500........... 106
10,000.......... 123
12,000, ......... 134
15000, ......... 150
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TABLE VIl. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units: 1983 (Excluding Estimated
Percentages of Housing Units Pertalning to New Construction, Lacking Complete Kitchen Facilitias, No Baedrooms, No
Bathrooms, Source of Water-Individual Well, Lacking Complete Plumbing Factlities, Maobile Homes. and Housing Units
With Householder of Spanish Origin)

(68 chances out of 100. For standard arrors of rural housing units, excluding astimates percentages of rural housing units pertaining to new construction, no bedrooms,
source of water-individual well, lacking complete plumbing facilities, and mobile homes, multiply the standard errors by 0.86)

Base of percentage

Estimated percentage

{000}
0 or 100 t or 99 2or98 5 or 95 10 or 90 16 or 85 25 0r 75 50
- Z 27.40 27.40 27.40 27.40 27.40 27.40 27.40 30.70
1 15.80 15.80 16.80 15.80 156.80 15.80 18.80 21.70
25 . e 7.00 7.00 7.00 7.00 8.20 9.80 11.90 13.70
80 ... . 3.60 3.60 3.60 4,20 5.80 €.90 8.40 9.70
100 ... ... .. . 1.80 1.80 1.80 3.00 4.10 4.90 5.90 6.80
250 ... 0.70 0.90 1.20 1.80 2.60 3.10 3.80 4.30
BOO .. ... 0.40 0.60 0.90 1.30 1.80 2.20 2.70 3.10
1,000 ... ... ... .. ... 0.20 0.40 0.60 0.90 1.30 1.50 1.90 2.20
2500 ............... 0.08 0.30 0.40 0.60 0.80 1.00 1.20 1.40
5000 ............... 0.04 0.20 0.30 0.40 0.60 0.70 0.80 1.00
7500 ... ... ... . ... 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
10,000 .............. 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25000 .............. 0.01 0.09 0.12 0.20 0.30 0.30 0.40 0.40
50,000 .............. 0.01 0.06 0.09 0.13 0.20 0.20 0.30 0.30
75,000 . ............. 0.01 0.05 0.07 0.1 0.15 0.20 0.20 0.30
890,000 .............. 0.01 0.05 0.06 0.10 G.14 0.20 0.20 0.20
93,600 .............. 0.01 0.04 0.06 c.10 0.13 0.20 0.20 0.20

TABLE VIll. Standard Errors of Estimated Percoentages of Housing Units and of Urban Housing Units Pertaining to New Construction,
Lacking Complate Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking Complete
Plumbing Facilities, Mobile Homes, and Housing Units With Householder of Spanish Origin: 1983

{68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to new construction, no bedrooms, source of wataer-individual

well, lacking some or all plumbing facilities, and mobile homes, use the standard errors in table Xla}

Base of percentage

Estimated percentage

{000}
0 or 100 1 0r 99 2 or 98 5 or 95 10 or 90 15 0r 85 25 0r 75 50
- 33.70 33.70 33.70 33.70 33.70 33.70 33.70 35.60
10 ... o i 20.30 20.30 20.30 20.30 20.30 20.30 21.80 25.20
25 e 9.20 9.20 9.20 9.20 9.60 11.40 13.80 15.90
BO ... ... 4.80 4.80 4.80 4.90 6.80 8.10 9.80 11.30
100 ... oo 2.50 2.50 2.50 3.50 4.80 5.70 6.90 8.00
260 ... . 1.00 1.00 1.40 2.20 3.00 3.60 4.40 5.00
500 ... e 0.50 0.70 1.00 1.60 2.10 2,50 3.10 3.60
1,000 . .............. 0.30 0.50 0.70 1.10 1.50 1.80 2,20 2.50
2600 .......... ... .. 0.10 0.30 0.40 0.70 1.00 1.10 1.40 1.60
00D ............... 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
76800 ....... ... .. ... 0.03 0.20 0.30 0.40 0.80 0.70 0.80 0.90
10,000 .............. 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
25000 .............. 0.01 0.10 0.14 0.20 0.30 0.40 0.40 0.50
50,000 .............. 0.01 0.07 0.10 0.20 0.20 0.30 0.30 0.40
75,000 .............. 0.01 0.06 0.08 0.13 0.20 0.20 0.30 0.30
90,000 .............. 0.01 0.056 0.07 0.12 0.20 0.20 0.20 0.30
93,500 .............. 0.01 0.05 0.07 0.11 0.20 0.20 0.20 0.30
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TABLE IX. Standard Errors of Estimated Percentages of Lost Housing Units and of Urban and Rural Lost Housing Units: 1973-1983
(Excluding Estimated Percentages of Lost Housing Units Pertaining to New Construction, Lacking Compiate Kitchen
Facilities, No Badrooms, No Bathrooms, Lacking Complete Plumbing Facilities, Mobile Homes, Other Vacants, and Rural
Vacants for Rent)

|88 chances out of 100}

Base of percentage

Estimated percentage

000

( } 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50
L A 26.00 26.00 26.00 26.00 26.00 26.00 26.00 29,60
10 ... . i i, 14.90 14.90 14.90 14.90 14.90 15.00 18.10 20.90
25 i e 6.60 6.60 6.60 6.60 7.90 9.50 11.50 13.20
BO ... 3.40 3.40 3.40 4.10 5.60 6.70 8.10 9.40
100 ... ..o, 1.70 1.70 1.90 2.90 4.00 4.70 5.70 6.60
250 . ... 0.70 0.80 1.20 1.80 2.50 3.00 3.60 4.20
500 ... ... e 0.30 0.60 0.80 1.30 1.80 2.10 2.60 3.00
1,000 .. ............. 0.20 0.40 0.60 0.90 1.30 1.60 1.80 210
2500 ... ..., 0.07 0.30 0.40 0.60 0.80 0.90 1.10 1.30
5000 ... . ... ... 0.04 0.20 0.30 0.40 0.60 0.70 0.80 0.90
7.500 (... ... 0.02 0.15 0.20 0.30 0.50 0.50 0.70 .0.80

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 Complete Plumbing

Facilities, Mobile Homes, Other Vacants, and Rural Vacants for Rent: 1973-1983

{68 chances out of 100}

Bass of percentage

Estimated percentage

000

: , 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 86 25 or 75 50
B o e e i 36.70 36.70 36.70 36.70 36.70 36.70 36.70 38.00
) 1+ 22.40 22.40 22.40 22.40 22.40 22.40 23.30 26.90
4.+ T 10.40 10.40 10.40 10.40 10.40 12.20 14.70 17.00
BO .. .. e 5.60 5.50 5.50 5.50 7.20 8.60 10.40 12.00
100 ... i 2.80 2.80 2.80 3.70 5.10 6.10 7.40 8.50
250 . .. e 1.10 1.10 1.680 2.30 3.20 3.80 4.70 5.40
500 . ... e 0.60 0.80 1.10 1.70 2.30 2.70 3.30 3.80
1,000 ............... 0.30 0.50 0.80 1.20 1.60 1.90 2.30 2,70
2600 ... .. 0.12 . 0.30 0.50 0.70 1.00 1.20 1.50 1.70
BOOO . ... . ... ... ... 0.08 0.20 0.30 0.50 0.70 0.90 1.00 1.20
76500 ... . ... 0. 0.04 0.20 0.30 0.40 0.60 0.70 0.90 1.00
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TABLE Xla. Standard Errors of Estimated Paercentages of Housing Units and of Urban Housing Units Pertaining to the Northeast,
Midwest, South, and West Regions: 1983 {Excluding Estimated Percentages Pertaining to New Construction, Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast,
Midwaest, and West Regions and Excluding Source of Water-Individual Well 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, Midwest, South,and West Regions, excluding
estimates of rural housing units pertaining to new construction, no bedrooms, and lacking complete plumbing facilities for the Northeast, Midwaest, and West Regions,
and excluding source of water-individual well, and mobile homas for each of the regions, multiply the standard error by 0.88)

Base of percentage

Estimated percentage

{000
) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 0r 76 850
- Z 28.80 28.80 28.80 28.80 28.80 28.80 28.80 31.80
10 .. . . 16.80 16.80 16.80 16.80 16.80 16.80 19.50 22.50
25 e e 7.50 7.50 7.50 7.50 8.50 10.20 12.30 14.20
50 . ... .. 3.90 3.90 3.90 4,40 6.00 7.20 8.70 10.10
100.,................ 2.00 2.00 2.00 3.10 4.30 5.10 6.20 7.10
250 .. ... 0.80 0.90- 1.30 2.00 2.70 3.20 3.90 4.50
500 .. ............. .. 0.40 0.60 0.90 1.40 1.890 2.30 2.80 3.20
1,000 ... ... . ....... 0.20 0.40 0.80 1.00 1.30 1.60 1.90 2.20
2,800 ............... 0.08 0.30 0.40 0.60 0.90 1.00 1.20 - 1.40
5000 ............ ... 0.04 0.20 0.30 0.40 0.60 0.70 0.90 1.00
7.800 .......... . ..., 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 .............. 0.02 0.14 0.20 0.30 0.40 0.50 0.60 0.70
25,000 ....... .. ... o.m 0.09 0.13 0.20 0.30 0.30 0.40 0.40
50,000 .............. 0.01 0.06 0.09 0.14 0.20 0.20 0.30 0.30

TABLE Xlb. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the
Northeast, Midwest, and Wast Reglons and to Source of Water-Individual Wall, and Mobile Homes for the Northeast

and Midwest Regions: 1983

(68 chances out of 100. For estimated percentages pertaining to source of water-individual well and maobile homes for the West Region, apply a factor of 1.88 to the
standard errors. For standard errors of regional rural estimates pertaining to new construction, no bedrooms, lacking complete plumbing facilities, source of water-individual
wall, and mobite homes for the Northeast, Midwest, and West Regions, apply a factor of 0.86 to the standard errors. For standard errors of rural estimates for the Waest

Region pertaining to source of water-individual well, and mobile homes, apply a factor of 1.43 to the standard errors)

Base of percentage

Estimated percentage

{000)
O or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50
B e 36.00 36.00 36.00 36.00 36.00 36.00 36.00 37.50
10 . e e 22.00 22.00 22,00 22.00 22.00 22.00 23.00 26.50
28 ... e 10.10 10.10 10.10 10.10 10.10 12.00 14.50 16.80
BO .. 5.30 B30 7 B.30 5.30 7.10 8.50 10.30 11.90
100 .0 v e 2.70 2.70 2.70 3.70 5.00 6.00 7.30 8.40
250 .. i 1.10 1.10 1.50 2.30 3.20 3.80 4,60 5.30
BOO . ......... ... 0.60 0.70 1.10 1.60 2.30 2.70 3.30 3.80
1000 ........ ... ... 0.30 0.50 0.70 1.20 1.60 1.90 2.30 2.70
2800 ... 0.1 0.30 0.50 0.70 1.00 1.20 1.50 1.70
5,000 ............... 0.06 0.20 0.30 0.50 0.70 0.80 1.00 1.20
7800 ...... .. ... 0.04 0.20 0.30 0.40 0.80 0.70 0.80 1.00
10,000 ...........-.. 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
25000 ... ... o0 0.0 0.1 0.156 0.20 0.30 0.40 0.50 0.50
50,000 .............. 0.01 0.07 0.11 0.20 0.20 0.30 0.30 C.40
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TABLE Xlc. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to Source of Water-
Individual Well, and Mobile Homaes for the South Region: 1983

{68 chances out of 100. For standard errors of . estimated paercentages of rural housing units pertaining to source of water-individual well, and mobile homes for the
South Region, multiply the standard errors by 0.88)

Base of percentage

Estimated percentage

000

: ’ 0 or 100 1o0r 99 2 o0r98 5 or 95 10 or 90 15 or 85 25 0r 75 50
= TN 47.10 47.10 47.10 47.10 47.10 47.10 47.10 47.20
10 . e 30.80 30.80 30.80 30.80 30.80 30.80 30.80 33.30
b1 T 15.10 15.10 16.10 ‘15.10 15.10 15.10 18.30 21.10
80 ... ... 8.20 8.20 8.20 8.20 8.90 10.70 12.90 14.90
100 ... .. i 4.30 4.30 4.30 4.60 6.30 7.50 9.10 10.50
250 ... ... 1.70 1.70 1.90 2.90 4.00 4.80 5.80 6.70
BOO . ... e 0.90 0,90 1.30 2.10 2.80 3.40 4.10 4.70
1,000 .. ... .......... 0.40 0.70 0.90 1.50 2.00 2.40 2.90 3.30
2500 .......... .. ... 0.20 0.40 0.60 0.90 1.30 1.50 1.80 2.10
5000 ............... 0.09 0.30 0.40 0.70 0.90 1.10 1.30 1.50
7,500 ........ ... ... 0.06 0.20 0.30 0.50 0.70 0.90 1.10 1.20
10,000 .............. 0.04 0.20 0.30 0.50 0.60 0.80 0.90 1.10
25000 ........... ... 0.02 Q.13 0.20 0.30 0.40 0.50 0.60 0.70
50,000 .............. 0.01 0.09 0.13 0.20 0.30 0.30 0.40 0.50
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Source and Reliability of the Estimates
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SAMPLE DESIGN

The 1983 estimates are based on data collected from August
1983 through December 1983 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 71,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1983 Annual
Housing Survey. Of this number, 3,800 interviews were
classified as "noninterview'’ for various reasons. Qccupied
housing units were classified as *‘noninterview’* mainly, because
the occupants refused to be interviewed after repeated caills.
For vacant housing units, interviews were not obtained because
an informed respondent was not found after repeated visits. In
addition to the 71,800 eligible housing units, there were also
4,600 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information retevant
to the 1983 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 PSLU’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 waell.

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)
wera groubed 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 the
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, '

A
Deslgnation of sample housing units for the 1983 survey—The,
sample housing units designated to be interviewed in the 1983.
survey consisted of the following categories, which are described;
in detail in succeeding sections. “t

1. All sample housing units that were interviewed in the 1981
survey {which included all sample housing units that wara®
selected as part of the 1976 Coverage Improvement

Program}. ‘ f
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2. Rural units, which were deleted in 1981 as part of the reduc-
tion of rural housing units, were reinstated for the 1983
survey.

3. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type B noninter-
views (i.e., units not eligible for interview at the time of survey
but which could become eligible in the future) in the 1983
survey. (For a list of reasons for type A and type B noninter-
views, see the facsimile of the 1983 AHS questionnaire, page
App-20).

4. All sample housing units that were selected from tha list of
building permits issued since the 1981 survey. (This sample
represented the housing units built in permit-issuing areas,
since the 1981 survey.)

5. 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
1in 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

enumerated in the 1970 Census of Population and Housing was’

selected for the AHS. In addition, a sample of new construction
bullding 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 sam-
ple was split into two equal-sized samples—one to be used for
the AHS, and one to be held in reserve for possible future use
for the AHS. The procedure used to split this sample into equal-
sized samples is described in the next section.

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

e
Number of group quarters pergons in ED

Number of HU's in the ED + 3
yy -

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 accomgplished 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
rr;g)tqus. 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
above.

Splitting of the sampls— 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
bacause of the heterogeneity of neighboring units. Howevsr,
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 cen-
sus or inadequately described in the 1970 census address
register did not have a chance of being selected for the AHS sam-
ple in address ED's. Consequently, a special operation was
undertaken to develop a separate samp!le called the census sup-
plemental (CEN-SUP} sample to represent these units. Due to
time constraints on this operation, only 40 percent of the CEN-
SUP units were réady 1o ba interviewed in 1973. The rast 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 houéing units from rural areas. This was accomplished
by activating the reserve sample, selected in the original sampling
operations in 1973, from rural areas only. For the reserve sam-
ple selected in census address and new construction frames,
the other half of each rural cluster {an expected two housing
units) was activated in 1974. Similarly, for the area sampling
frame, the entire reserve cluster (an expected four housing units)
was activated in 1974 if the cluster was rural. This supplementa-
tion increased the overall probability of selection for sample
housing units in rural areas to about 2 in 1,3686; whereas, the
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overall probability of selection for sample housing units in urban
areas remained at 1 in 1,366.

Selection of sample housing units for the 1976 Coverage
Improvement Program—The 1976 Coverage Improvement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following 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. Houses that had been moved onto their present site since the

. 1970 census, . )

3. Mobile homes and trailers placed in parks sither missed in the
1970 census or established since the 1970 census.

4. 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
waere issued before January 1970 was selected in two stages.
In the first stage, thea 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 Cen-
sus, In the second stage, these units were then sampled so that
the overall probability of selection was about 1 in 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
mathods 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, 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 raduction 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 per-
cent in small SMSA’s' and outside SMSA's. These reductions
brought the sample size down to approximately 60,000 housing
units in 1981. The rural units involved in this subsequent reduc-
tion in 1981 were reinstated for the 1983 survey bringing the
total sample size, with new construction, back up to about
76,000 units.

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
salecting 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 nationaily representa-
tive 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 housing units (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 addi-
tional check to see if housing units existed in these structures
at the time of the 1970 census. Due to the timing constraints
associated with these operations, these cases were not included
for the 1980 AHS but were included for the 1981 and 1983
surveys.

1983 telephone intarviewing experiment—A large scale
telephone interviewing experiment was conducted in conjunc-
tion with the 1983 AHS national sample in order to provide more
definitive information about the effect of telephone interview-
ing on AHS data. About one-half {3 of 6 panels) of the 1983
AHS sample was designated for telephone interviewing for the
experiment. Among the cases assigned for telephone inter-
viewing, only those sample housing units that had been inter-
viewed in 1981 and had a telephone number available were
eligible to be interviewed by telephone. Since one-half 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 1983, 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

1A 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.
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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

The first-stage ratio estimation procedure was employed for
sample housing units from non-self-representing (NSR) PSU's
only. This procedura 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 1980 census in the
distribution by tenure and residence of the housing population
estimated from the sample NSR PSU's and that of the NSR hous-
ing 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 1980 census housing population in the residence-tenure catagory
for all NSR strata in a census region

Estimates of the housing population category using 1980 census housing
counts for sample NSR PSU's in a census region

The numaerators of the ratios were calculated by obtaining the
1980 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
waere calculated by obtaining the 1980 census housing counts
for each of the residence-tenure categories for each NSR sam-
ple PSU, weighting these counts by the inverse of the probability
of selecting that PSU, and summing these weighted counts
across the NSR sample PSU's in each census region. The com-
puted first-stage ratio estimation factor was then applied to the
existing weight for each NSR sample unit in each first-stage ratio
estimation category.

The second-stage ratio estimation procedure was designed to
adjust the AHS sample estimate of conventional new construc-
tion housing units; i.e., sample units built April 1', 1970 or later,
to independently derived current estimates where a known defi-
ciency in the AHS sample exists {see the section on nonsam-
pling 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
estimation procedure. The computed sacond-stage ratio estima-
tion factor was then applied to the existing weight for each sam-
ple 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 ad-
just the AHS sample estimates of housing units (i.e., the

estimates employing the noninterview, first-stage, and second-
stage adjustments) to current vacant housing estimates for four
(type of vacant unit) categories and to independently derived
current housing estimates for 24 categories of occupied hous-
ing units. Each of the categories for occupied units is a com-
bination of the characteristics of residence, tenure, race of
householder, and sex of householder.

The third-stage ratio estimaticn 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. CPS household estimates based on the 1980 cen-
sus were used as the independent controls in this adjustment.
{Prior to the 1981 survey, 1970 census-based controls were
used. The 1970-based estimates were about 2 percent smaller
than the 1980-based estimates. This difference should be taken
into consideration when comparing the 1983 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 ratio
estimation category. ' :

The second-stage and the third:stage ratio estimation pro-
cedures were iterated in order to Iiring the AHS estimates into
close agreement with both sets of independent estimates. The
second-stage was modified so that the estimates for all 30
categories for four regions of new construction would be identi-
cal 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 of mabile homes for 10 categories of four regions, and
of adjusting the AHS sample estimate of conventional new con-
struction units for 20 categories for four regions 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 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
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statistics below what would have been obtained by simply
waeighting the results of the sample by the inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from that
of the Nation as a whole in such basic housing characteristics
as tenure, vacancy status, residence, race of householder, and
sex of houssholder. These characteristics are probably closely
correlated with other housing characteristics measured for the
AHS. Therefore, through the use of the three-stage ratio estima-
tion procedure one can expect the sample estimate to be
improved substantially.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimatas based on data from sample surveys—sampling and
nonsampling errors, The following is a description of the sampling
and nonsampling errors associasted 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, estimatas from each of the different samples would dif-
fer 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 atror, which measures
the precision with which an estimate from a sample approx-
imates 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 honsérﬁpling
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 survayéd 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 inciude the average result of all possible
samples; .

2. Approximately S0 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 resuit 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- 56 and App-57)
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 @ moderate cost, a number of approximations were
required. As a result, the table of standard errors provide an indi-
cation of the order of magnitude of the standard errors rather
than the precise standard error for any specific item. - ~:
Standard errors of estimatas of lavels—Tables | and || prese:\t
the standard errors applicable to the 1983 national and'regid'ﬁfal
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 II.

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 tha
percentage is based. Estimated percentages are relatively more
reliable than the correspondmg estimates of the numerators_'qf
the percentages, particularly if the percentages are 50 percent
or more.

Tables Ill and IV present the standard errors of estimated
percentages. Two-way interpolation should be used to deter-
mine standard errors for estimated percentages not specifically
shown in tables Ill and IV, )

Included in tables | through IV.are estimates of standard errors
for estimates of zero and zero percent. These estimates of stand-
ard errors are considered 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 ratlos—For ratios of the form (100) i(x/y},
where x is not a subclass of Y. tables Wl and IV 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
o, = the standard error of the numerator
cy = the standard error of the denominator

filustration of the use of the standard error tables. ilustration { —
Table A-1 of this report shows that in the United States there
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were 29,914,000 renter-occupied hods’ing units in 1983, Inter-
-polation in standard error table | shows that the standard error
‘of an estimate of this size is approximatety 205,000. The follow-
“ing interpolating procedure was used.

The information presented in the following table was extracted

‘fr’gﬁl standard error table i. The entry for 'x"’ is the one sought.
o .
ad wi  Size of estimate Standard error

.. (000) (000)

V000 ...
20914 .............. -

200
X

50,000 ................. 227
ol

e~
-By vertically interpolating between 200 and 227, the entry for
x'" is determined to be 205.

29,914-25,000 = 4,914
50,000—25,000 = 25,000

4,914

200 + {227 —-200} = 205

’

bonsequently, the 68-percent confidence interval, as shown by
‘these data, is from 29,709,000 to 30,119,000 housing units.
Therefore, a conclusion that the average estimate of 1983 hous-
ing units of this type lies within a rangé 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
29,586,000 to 30,242,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 29,504,000 to 30,324,000 housiﬁg units with 95 percent
confidence.

Table A-1 also shows that of the 29,914,000 renter-occupied
housing units in 1983, 15,925,000, or 53.2 percent, heat with
utility gas. Interpolation in standard error table Il {i.e., interpola-
tion on both the base and percent) of this appendix 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 foIIoWing table was extracted
from standard error table lll. The entry for “p’’ is the one sought.

Estimated percentage
Base of percentage
{000} 50 53.2 75
25,000 ... ..., ... 0.5 a 0.4
29914 .......... P
BO,O00 ... ....... - 0.3 b 0.3

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

53.2-50.0 = 3.2
75.0—-50.0 = 25.0

12_ {0.4—-0.51=05

25.0

0.5 +

2. By harizontal 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 0.5 and 0.3, using the same
procedure as in step 1, the entry for “p’’ is determined to
be 0.5.

Consequently, the 68-percent confidence interval, as shown by
these data, is from 52.7 to 53.7 percent; the 90-percent con-
fidence interval is from 52.4 to 54.0 percent; and the 95-percent
confidence interval is from 52.2 to 54.2 percent.

fllustration !i—Table E-1 of this report shows that in all occupied
housing units of the West Region in 1983 there were 9,955,000
owner-occupied housing units. Interpolation in standard error
table Il of this appendix shows that the standard error of an
estimate of this size is approximately 215,000. Consequently,
the 68-percent confidence interval is from 9,740,000 to
10,170,000 housing units. Therefore, a conclusion that the
average estimate derived from all possible samples of 1983
owner-occupied housing units in the West Region lies within a
range computed in this way would be carrect for roughly 68 per-
cent of all possible samples, Similarly, we could conclude that
the average estimate derived from all possible samples lies within
the interval from 9,611,000 to 10,299,000 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 9,525,000 to 10,385,000 housing units with
95 percent confidence.

Table E-1 also shows that of the 9,955,000 owner-occupied
housing units in the West Region, 2,699,000, or 27.1 percent,
have a central air-conditioning system. Interpolation in standard
error table IV (i.e., interpolation on both the base and the per-
cent) shows that the standard error of the above percentage is
0.7 percentage points. Consequently, the 68-percent confidence
interval, as shown by these data, is from 26.4 to 27.8 percent;
the 90-percent confidence interval is from 26.0 to 28.2 percent;
and the 95-percent confidence interval is from 25.7 to 28.5
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 standard
arrors of each estimate_considered separatsly. 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 thers is a high negative correla-
tion 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 of all renter-
occupied housing units in the United States in 1983 there were
6,767,000 units which heated with electricity. Thus, the ap-
parent difference betwsen the number of 1983 renter-occupied
housing units which heated with utility gas and those which
heated with electricity is 9,158,000. interpolation in standard
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arror table | shows that the standard error of 15,925,000 is ap-
proximately 163,000 and the standard error on an estimate of
6,767,000 is approximately 116,000. Therefare, the standard
error of the estimated difference of 9,158,000 is about 200,000.

200,000 =+/ (163,000} + (116,000)?

Consequently, the 68-percent confidence interval for the
9,158,000 difference is from 8,958,000 to 2,358,000 housing
units. Therefore, a conclusion that the average estimata of this
difference derived from all possible samples lies within a range
computed in this way would be correct for roughly 68 per-
cent of all possible samples. Similarly, the 90-percent confidence
interval is from 8,838,000 to 9,478,000 housing units, and the
95-percent confidence interval is from 8,758,000 to 9,558,000.
Thus, we can conclude with 95 percent confidence that the
number of 1983 renter-occupied housing units heated with utility
gas is greater than the number which heated with electricity.

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

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

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

3. Using the distribution of the characteristic, determine the con-
fidence interval corresponding to the two points determined
in step 2. To find the lower endpoint of the confidence inter-
val, it is necessary to know into which interval of the distribu-
tion the lower percantage limit falls. Similarly, to find the up-
per endpoint of the confidence interval, it is necessary to
know into which interval of the distribution the upper percent-
age limit falls.. These two distribution intervals could be dif-
ferent, although this will not happen very often.

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

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

iliustration of the computation of the 95-percent confidence in-
terval 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 $26,100 in 1983. The base of the
distiibution from which this median was determined is
43,535,000 housing units.

1. From standard error table lll, the standard error of a 50-percent
characteristic on the base of 43,535,000 is approximately
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 the distribution for ““income of families and primary in-
dividuals’’ in table A-2, the interval for specified owner-
occupied housing units with income $25,000 to $35,000 cor-
responds to the 49.2 percent derived in step 2. About
20,773,000 housing units, or 47.7 percent, fall below this
interval and 8,709,000 housing units, or 20.0 percent? fall
within this interval. By linear interpolation, the lowaer limit of
the 95-percent confidence interval is found to be about:

(49.2—-47.7)
20.0

$25,000 + ($35,000—$25,000) = §25,800

Similarly, the interval for specified owner-occupied housing
units with income $25,000 to $35,000 corresponds to the
50.8 percent derived in step 2. About 20,773,000 housing
units, or 47.7 percent, fall below this interval, and 8,709,000
housing units, or 20.0 percent, fall within this interval. The
upper limit of the 95-percent confidence interval is found to
be about: i )

(50.8—47.7)
20.0

ol
$25,000 + ($35,000-—$25,000) = $26,600

Thus, the 95-percent confidence interval ranges from
$25,800 to $26,600.

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: Inability to obtain information about
all cases; definitiona! difficulties; differences in the interpreta-
tion of guestions; inability or unwillingness to provide correct
information on the part of respondents; mistakes in recording
or coding the data; and other arrors of collection, response, proc-
essing, 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 8 measurement of the total nonsampling error
associated with the estimates from a survey is very difficult, con-
sidering the number of possible:sources of error. However, an
attempt was made to measure some of the nonsampling errors
associated with the estimates for the 1983 AHS national sample.

Reinterview program—for the AHS national sample, a study was
conducted to obtain a measurement of some of the components
of the nonsampling error associated with the AHS estimates.
A reinterview program was conducted for a subsample 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 ths reinterview waere
assumed to be two independent readings and thus, were the
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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 svaluation and quality control. This check
was made at each of these households to determina if the follow-
ing 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. . .

.3.:The correct information on ‘‘Year Built"”” was obtained.

4:,The correct information on *‘Tenure’’ was obtained.

{53 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.

A .
i .The results of the 1983 and 1981 reinterview studies were
not available at the time of publication. The results of the 1980
reinterview study which are-presented in the Census Bureau
memorandum, '’ Analysis of the Reinterview Data from the 1980
Annual Housing Survey —National Sample’’ are presented here.
The results of this study showed that 64 percent of the non-
attitudinal items showed moderate levels of inconsistency while
another 12 percent showed high leve!s of inconsistency. All of
the attitudinal items showed moderate to high levels of incon-
sistency. Moderate levels indicate that there are some problems
with inconsistent reporting and high levels indicate that improve-
ments are neaded in the data collection methods or that the
category concepts themselves are ambiguous.
Cross-tabulations involving those items, which are subject to
substantial tevals 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. Tables in this report which contain such cross-tabulations
have heen footnoted with a cautionary statement. Since the
rainterview program only measured inconsistencies for a sample
of the items on the questionnaire, there may be other items with
high levels of inconsistency which are not footnoted because
they have not been a part of the reinterview program.
* The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the iterns which also
appear in the AHS, For example, median value of homes was
consistantly 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 data are based on the answers given by the respondents who
may lack precise information. Also, because the results of the
reinterview studies are derived from sample surveys, there is
sampling arror 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 estiration) 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-
straints, 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 1983 AHS sample missed about 0.8
percent {i.e., about 180,000 units) of conventional housing units
built after April 1970 because the parmits for these units, which
were buiit before October 1983, were issued less than 4 manths
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 conventional new
construction probably still exists. Review of the second-stage
ratio estimation procedures indicated that we have consistently
overcompensated for this deficiency every year since 1975 by
ratio adjusting the new construction to counts of new construc-
tion for the end of the interview period, which has been
December or January, instead of October. This overcompensa-
tion may inflate the new construction counts by 100,000 to
300,000 units. This procedure was corrected in 1983 for this
overcompensation and the length of time from the previous
enumeration is not consistent with what it has been in the past.

In addition, the 1976 Coverage Improvement Program also had
certain deficiencies. First, when the canvassing was done to
identify mobile homes and trailer parks that were not in the sam-
ple frame or not on the commercial lists, only 92 percent of the
census address frame ED’s were represented.

Deficiencies also existed in the nonresidential supplemaental
sample. For maost of the areas in sample, the initial CVS listings
were created in 19756. Any structures in these areas which were
nonresidential at the time of the 1970 census and converted to
residential use between 1973 and 1975 did not have a chance
of being in sample. The CVS sample was also dpdated avery
six months until 1977. If a basic address was totally nonresiden-
tial at the time of the 1970 census but was not listed in CVS
as of 1977, it did not have a chance of being in sampile. .

Finally, it is felt that deficiencies also exist in ED's where area
sampling methods are used. As befare, it had been assumed that
all housing units located inside these ED’s would be represented
in the sample. Howaver, it has been estirated that the 1983
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 ad-
justs 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 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. The
1980-based estimates are about 2 percent higher than the corre-
sponding 1970-based estimates. This will cause estimates of
change involving the 1981 or 1983 AHS data to be overstated.
However, estimates of percent change between 1981 and 1983
should not be affected, This overstatement should be taken into
consideration during the analysis of astimates of change.

Possible effects of telephone Interviewing on the data—A
preliminary analysis of the 1983 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

TABLE I. Standard Errors of Estimated Numbers of
Nationa! and Regional Housing Units: 1983 (Excluding
Estimates of Housing Unita for the West Region and
of Housing Units With Housaeholder of Spanish Origin)

{68 chances out of 100)

Standard error Standard error
Size of Size of
es;;gl;)te National |Regional ee:gg:;,te National |Regional
(000) {000} {000} {000}
O....... 2 21 2500 .... 73 .72
S ....... 3 31 5000 .... 101 105
10 ...... 5 4| 7,500 .... 122 132
25 ... .. 7 71 10,000 ... 139 155
5O ...... 10 10 |1 25,000 ... 200 276
100 ..... ' 15 |° 14 | 50,000 ... 227 453
250 ..... 23 22| 75,000 ... 186
500 ..... 33 32 ] 90,000 ... 106
1,000 ... 46 45 | 93,600 ... 63

"intarviews to preciude basing the 1983 AHS national sample

publishad data on both telephone and personal interview data.

Rounding errors—!n errors associated with processing, the
rounding of estimates introduces another source of error in the

" data, the sevarity of which depends on the statistics 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 thus 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 rounded puiig
lished data, they can differ from medians calculated directly from
the published data. >

e
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o
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TABLE Il. Standard Errors of Estimated Numbers of-
Housing Units for the West Region and of Housing
Units With Householder of Spanish Origin: 1983

(88 chances out of 100)

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

O.......c.... 31 600........... 36
- J 41 1,000 ......... 52
10........... 51 2,600 ......... 87
25 ... .. ... ... 8| 5000 ......... 134
BO.........., 11 10,000 ........ 2186
1000.......... 16 1 25,000 ........ 445
260, ......... 25
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TABLE lll. Standard Errors of Estimated Percentages of Housing Units: 1983 {Excluding Estimated Percentages of Housing
Unita for the West Region and of Housing Units With Householder of Spanish Origin}

(68 chances out of 100}

e
Bass of percentage

Estimated percentage

3 {000} , -
a1= Oor 100 1 or 99 2 or 98 6 or 95 10 or 90 15 or 85 26 0r 75 50

Bt e 30.20 30.20 30.20 30.20 30.20 30.20 30.20 32.90
10/ (v 17.80 17.80 17.80 17.80 17.80 17.80 20.10 23.20
26 B.0O 8.00 B.00 8.00 8.80 10.50 12.70 14.70
BO .ot 410 4.10 4.10 4.50 8.20 7.40 9.00 10.40
100, ..., 2.10 2.10 2.10 3.20 4.40 5.20 6.40 7.30
2BO . 0.90 0.90 1.30 2.00 2.80 3.30 4.00 4.80
BOO .o oet v e 0.40 0.70 0.90 1.40 2.00 2.30 2.80 3.30
1000 ... . 0.20 0.50 0.70 1.00 1.40 1.70 2.00 2.30
2,500 ... 0.09 0.30 0.40 0.60 0.90 " 1.00 1.30 1.50
BO00 ..o, 0.04 0.20 0.30 0.50 0.60 0.70 0.90 1.00
7500 ... .. 0.03 0.20 0.20 0.40 0.50 0.60 0.70 0.80
10,000 .......0.o.... 0.02 0.158 . 0.20 0.30 0.40 0.50 0.60 0.70
26000 ... 0.01 0.09 0.13 0.20 0.30 0.30 10.40 0.50
50000 .......0...... 0.01 0.07 0.09 0.14 0.20 0.20 0.30 0.30
75,000 .. ... 0.01 0.05 0.08 0.12 0.20 0.20 0.20 0.30
90,000 .............. 0.01 0.05 0.07 0.11 0.15 0.20 0.20 0.20
93,500 ......00...... 0.01 0.05 0.07 0.10 0.14 0.20 0.20 0.20

J

TABLE |V. Standard Errors of Estimated Percentages of Housing Units for the West Region and of Housing Units With House-

holder of Spanish Origin: 1983

(88 chancas out of 100)

Base of percentage

Estimated percentage

{000)
Oor 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 250r 75 50
B o e e, 33.40 33.40 33.40 33.40 33.40 33.40 33.40 35.40
10 .. e 20.00 20.00 20.00 20.00 20.00 20.00 21.70 25.00
2B e 9.10 9.10 9.10 9.10 9.50 11.30 13.70 156.80
L 4.80 4.80 4.80 4.90 8.70 8.00 8.70 11.20
100 .. ... iii 2.40 2.40 2.40 3.40 4.70 5.70 6.90 7.90
280 L 1.00 1.00 1.40 2.20 3.00 3.60 4.30 5.00
500 ............ .. 0.50 0.70 1.00 1.50 2.10 2.50 3.10 3.50
1,000 .. ... 0.20 0.50 0.70 1.10 1.50 1.80 2.20 2.50
2500 ........... .. .. 0.10 0.30 0.40 0.70 0.90 1.10 1.40 1.80
BO0OO ......... .. ... 0.05 0.20 0.30 0.50 0.70 0.80 1.00 1.10
10,000 ... ... 0. 0.03 0.20 0.20 0.30 0.50 0.60 0.70 0.80
25000 .............. 0.01 0.10 0.14 0.20 0.30 0.40 0.40 0.50
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