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SAMPLE DESIGN 

The 1980 estimates are based on data collected from 
mid-August 19Bo through Derember 1 SBO 'tor 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 Developmen~. 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 74,800 sample housing units (both occu.pied 
and vacant) were eligible for interview in the 1980 Annual 
Housing Survey. Of this number, 4, 100 interviews were classi· 
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant h·ousing units, interviews were not obtl'.'ined because an 
informed respondent was not found after repeated visits. In 
addition to the 74,800 eligible housing units, there were also 
5,000 sample units which were visited but were ineligible for 
interview for the AHS in terms of collecting information 
relevant to the 1980 housing inventory. 

Selection of sample areas-The United States was divided into 
areas made up of counties and independent cities referred to as 
primary sampling units (PSU's). These PSU's were then grouped 
into 376 strata, 156 of which consisted of only 1 PSU in sample 
with certainty. These 156 strata were mostly the larger SMSA's 
and were called self-representing (SR) since the sample from the 
sample area represented jusi 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 representecj the other PSU's 
in the stratum as well. 

One PSU was selected from each NSR stratum with 
probability proportionate to the 1970 census population of the 
PSU. (This resulted in 220 NSR sample PSU's.) In addition, the 
NSR strata were grouped into 110 pairs and 1 stratum was 
picked at random from each pair. From this stratum, an. 
additional PSU was selected independently of the other PSU 
selected from this stratum .. Since the two PSU's wer~· inde
pendently 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 1980 survey-The 
sample housing units designated to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in succeeding sections. ' 

1. All sample housing units that were interviewed in the 1979 
survey (which included all sample housing units tll'at Were 
selected as part of the 1976 Coverage lmprbvement 
Program). 

2. All sample housing units that were either type A noninter
view (i.e., units eligible to be interviewed) or type ·a 
noninterviews (i.e., units not eligible for interview at the 
time of survey but which could become eligible in the 
future) in the 1979 survey. (For a list of reasons for type A 
and. type B noninterviews, see the facsimile of the 1980 AHS 
questionnaire, page App-16.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1979 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1979 survey.) 

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

Within the sample PSU's, a sample of the housing units 
enumerated in the 1970 Census of Population and Housing was 
selected for the AHS. In 8ddition, a sample of new i:onStructio_n 
building permits was also selected to represent the units 
constructed since the 1970 census. These samples were selected 
at about twice the rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice as large as needed. 
This sample was split into two equal-sized samples-one to be 
used for the AHS, and one to be held in reserve for possible future 
use for the AHS. The procedure used to split this sample into 
equal-sized samples is described in the next section. 

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

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

4 

The next step was to select an expected cluster of about four 
neighboring housing units within each sample ED. For most of 
the ED's, the selection was accomplished using the list of 
addresses for the ED as compiled in the 1970 census. However,. 
in those ED's where addresses were incomplete or inadequate 
(mostly rural areas), the selection process w_as 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 e-?<pected size which was a ~ultiple of four were further 
subsampled at the time of enumeration so that an expected four 
housin.g units were chosen for interview. 

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

Splitting of the sample-The described sample selection 
procedure 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 s~mpling frame (mainly 
rural cireas). Clusters of this size should result.in a minimum loss 
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in precision for .estimates of housing characteristics in_ rural are~s 
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 remaintng clu~ters were ~ssigned. to the rese'rve 
sample. 

Selection of supplemental sample housing units in rural areas-
1 n 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics by doubling the 
number of sample housing. units from· rural areas. This Was 
accomplished by reactivating the reserve sample, selected in the 
original sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new con
struction frames, the other half of each rural cluster (an 
expected two housing units) was reactivated in 1974. Similarly, 
for the area sampling frame, the entire reserve cl.uster (an 
expected four housing units) was reactivated in 1974 if t~e. 
cluster was rural. This supplementation increased the overall 

' probability of selection for sample housing units in rural areas 
to about 2 in 1,366; whereas, the overall probability of selection 
for sample hous.ing units in urban areas remained at 1 in 1,366. . ' . 

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

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

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

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

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

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

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

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

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

1977 sample reduction-By 1977, the addition to the sample 
from primarily new construction and the coverage improve
ments had increaSed the total sample size (interviews plus 
noninterviews) to about 81,000. The sample was reduced by 
about 7 percent to approximately 75,000 in 1977. However, 
this reduction did not include any CEN-SUP1 units or units 
which were selected as part of the 1976 Coverage Improvement 
Program. Thus, the overall probability of selection for these 
latter units remained unchanged, and for the rest of the units 
their probability of selection was about 1 in 1.472 if they were 
urban and about 1 in 736 if they were rural. 

1970 Census of Population and Housing-The estimates per
taining to the 1970 housing inventory (i.e., the housing 
inventory that existed at the time of the 1970 census) are based 
on either 20-, 15-, or 5-percent sample data collected in April 
1970 for the Decennial Census of Population and Housing. A 
detailed description of the sample design can be obtained in the 
1970 census report, HC(l )-81, Detailed Housing Characteristics, 
United States Summary. 

ESTIMATION 

AHS national sample-The AHS national sample produced 
estimates ·of two types: Estimates of the 1980 housing 
inventory and estimates of units removed from the housing 
inventory between 1973 and 1980 (i.e., 1973-1980 lost units). 
Each type of estimate employed a separate, though similar, 
estimation procedure as described l?elow. 

1 CEN-SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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1980 housing inventory-In 1980, 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 adju~ed to accoUrit 
for the type A noninterview housing units encountered in~the · 
AHS. This noninterview adjustment was done ·separately for 
occupied and vacant units. The nonintervieW adjustment was· 
equal to the following ratio: 

Interviewed housing units+ Noninterviewed housing units 
Interviewed housing_~~its 

The first-stage ratiO e'stimation' Procedure was· emplciy~ for 
sample housing units .from n~n-self·representing (NSR) PS.U'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 irltO" accOunt the differences 
that existed at the time of the 1970 census in the distribution 
by tenure and residence of the housing Population estimated 
from the sample NSR PSU's and that of the NSR housing 
population in each of the four cerisus regions of the cou~try. 

-fhe first-stage ratio estimation faci:~r, for each specified 
category was as follows: 

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

Estimate of the housing population category using 1970 census housing 
counts for sample NSA PSU's in a census regi~n 

The numerators of the ratios were calculated by ·obtaining the'. 
1970 census housing counts for each 'of the residence-tenuie 
categories for each NSR stratum and summing these ·counts · 
across the NSR strata in ·each census region. The denorTiinators 
were calculated bV obtaining the 1970 census housing counts 
for each of the residence-tenure categories for each NSR sample 
PSU, weighting these counts by the inverse of the probability of 
selecting that PSU and summing these weighted counts across 
the NSR sample PSU's in each census region. The computed 

. ' 
first-stage ratio estimation factor was then applied to the 
existing weight for each NSR sample unit in each first-stage 
ratio estimation category. 

The second-stage ratio estimation pr0cedui"e was designed to 
adjust the AHS sample estimate oi two categories of .,;,n
ventional new construction units, i.e., two categories. o~ Sample 
units built April 1, 1970, or later, to two independently derived 
current estimates where a known deficiency in the AHS sample 
exists (see the section on nonsamplir:ag error) for each of the 
four regions. These e~timates were considered to be the best 
estimates available for the number of conventional new 
construction units in these categor_ies. . . 

The seco0d-stage ratio estimati.on faci:or w3s 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 ~ased 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 rati~. 
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estimation procedure. The computed second-stage ratio estima
tion factor was then applied to the existing weight for each 
sample un'ft in each seCond-stagB ratio estimation category. 

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

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

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

The numerators of the ratios for occupied housing units were 
derived from data based on the Current Population Survey 
(CPS), a sample household survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey ( HVS), a quarterly vacancy survey also con
ducted by the Bureau of the Census. The denominators of the 
ratios were obtained from the weighted estimates for the AHS 
sample units; using the existing weight a~er the second'"5tage 
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 an~ 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 24 
categories of new construction would be identical to the 
estimates before the third-stage. Hence, the repeated second
stage. had the effect of controlling the AHS sample estimates of 
new construction units to the unbiased sample estimates for 22 
categories of new. construction Units for each of the 4 regions 
(i.e., 14 categories for converltional new const~uction units and 
8 for new construction mobile homesfand of adjusting the AHS 
sample estimate of 2 categories of conventional new con
struction units to an independently derived current estimate. 

The numerators were either the unbiased weighted estimates 
for the AHS sample units, using the existing weight after the 
first-stage ratio estimation procedure (i.e., the estimates 
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 .effect of the third-stage ratio estimation procedure, as 
well as the overall estimation procedure, was to reduce the 
sampli.ng error for most statistics below what would have been 
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obtained by simply weighting the results of the sample by the 
inverse of the probability of selection. The distribution of the _ 
housing population selected for the sample differed somewhat, 
by. chance, from that of the Nation as a whole in such basic 
housing characteristics as tenure, vacancy status, residence, race 
of hoLiseholder, and sex of householder. These characteristics 
are probably closely correlated with other housing charac
teristics measured for the AHS. Therefore, through the use of 
the three-stage ratio estimation procedure one can expect the 
sample estimate to be improved substantially. 

1973-1980 lost units-The 1973-1980 lost unit estimates 
employed the three-stage ratio estimation procedure used to 
produce the AHS national estimates, of the 1973 housing 
inventory, as was described in the 1973 Current Housing 
Report, H-150-73A, General Housing Characteristics for the 
United States and Regions. These 1973-1980 lost units do not 
.include the HU's from the 1976 Coverage Improvement Program. 
Since the 1973-1980 lost units existed, by definition, in the 1973 
housing inventory, there was a 1973 housing inventory weight 
associated with each 1973-1980 lost unit. This weight, adjusted 

· for the 1977 sample reduction, was used to tabulate the estimates 
of the characteristics of the 1973·1980 lost units. The general 
effect of this estimation procedure was to reduce the sampling 
error for most statistics below what would have been obtained 
by simply weighting the results of the sample by the inverse of 
the probability of selection. 

Ratio estimation procedure of the 1970 Census of Population 
and Housing-This report presents data on the housing char· 
acteristics of the 1970 Census of Population and Housing. The 
statistics based on 1970 census sample data employed a ratio 
estimation procedure which was applied separately for each of 
the three census samples. A detailed des~iption of the ratio 

· estimation procedure employed for the 1970 census can be 
obtained in the 1970 census report, HC(l )-Bl, Detailed Housing 
Characteristics, United States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors associated with 
estimates based on data from sample surveys; sampling and 
nonsampling errors. The following is a description of the 
sampling and nonsampling errors associated with the AHS 
national sample and of the nonsampling errors associated with 
the 1970 census estimates. A description of ~he sampling errors 
associated with the sample estimates from the 1970 census 
appears in the 1970 census report, HC(l )-Bl, Detailed Housing 
Characteristics~ United States Summary. The sampling errors for 
1970 census data are much smaller than for the AHS data. 
Therefore, in making comparisons between the two data 
sources, it can be safely assumed that the census data are subject 
to zero sampling errors. 

Sampling errors-The particular sample used for this survey is . 
one of a large number of possible samples of the same size that 
could have been selected ,using the same sample design. Even if 
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the same schedules, instructions, and interviewers were used, 
estimates from each of the different samples would differ from 
each other. The variability between estimates from all possible 
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 approximates 
the average result of all possible samples. In addition, the 
standard error. as calculated for this report, also partially 
reflects the variation in the estimates due to some nonsampling 
errors, but it does not measure, as such, any systematic biases in 
the data. Therefore, the accuracy of the estimates depends on 
both the sampling and nonsampling errors, measured by the 
standard error, and biases and some additional nonsampling 
errors not measured by the standard error. 

The sample estimate and its est.imated standard error enable 
one to construct interval estimates so that the interval includes 

the average result of all possible samples with a known 
probability. For example, if all possible samples were selected, 
and each of these samples was surveyed under essentially the 
same general conditions and an estimate and its estimated 
standard errOr were calculated for each sample, then: 

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

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

3. Approximately 95 percent of the intervals from two stand
ard errors below the estimate to two standard errors above 

. ~he 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 ih the 
constructed interval. 

The figures presented in the following tables are approxi -
mations to the standard errors of various estimates shown in this 
report. In order to derive standard errors that would be 
applicable to a wide variety of items and also could pe prepared 
at a moderate cost, a number of approximations were required. 
As a result, the tables of standard errors provide an indication of 
the order of magnitude of the standard errors rather than the 
precise standard error for any specific item. 

Standard errors of estimates of levels.-Tables I and 11 present 
the standard 'errors applicable to the 1980 national housing 
inventory estimates in this report. Tables 111 and IV present the 
standard errors applicable to 1973-1980 lost housing unit esti
mates in this report. Ta~le V presents the standard errors 
applicable to estimates for the Northeast, North Central, South, 
and West Regions. Linear interpolation should be used to deter
mine standard errors for levels of estimates not specifically shown 
in tables I through V. · 
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TABLE 1. Standard Erron of Estimated Numbers of Housing Units: 1980 
(Excluding Estimates of Housing Units Pertaining to New Construction, 
Lacking Complate Kitchen Facilities, No Bedrooms, No Bathrooms, 
Source of Water-Individual Well, Lacking Complete Plumbing. Mobile 
Homes, and Housing Units With Spanish-Origin Householder) 

(68 chances out of 100) 

Standard error Standard error 

Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(DOOi White 

(0001 
(0001 White 

(000) 
(000) (000) 

CJ .• - • - - 2 2 1,000 ... 42 39 

5 ... - .. 3 3 2,500 . .. 65 55 
10 . . . . . 4 4 5,000 ... 91 59 
25 ..... 7 7 7,500 ... 109 37 

50 .. - .. 9 9 10,000 ... 124 -
100 ..... 13 13 25,000 ... 176 -
250 ..... 21 21 50,000 ... 192 -
500 ..... 29 29 80,000 ... 101 -

TABLE 11. Standard· Errors of Estimated Numbers of Housing Units 
Pertaining to New Construction, Locking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Locking 
Complete Plumbing, Mobile Homes, and Housing Units With Spenish
Origin Householder: 1980 

(68 chances of of 100) 

Standard 8rror 
I 

Standard error 

.Size of Size of 
estimate Total or 

Bleck 
estimate Total or 

Bleck 
(000) White 

(000) 
(000) White 

(000) 
(000) (000) 

0 ...... 2 2 1,000 ... 48 45 

5 ...... 3 3 2,500 ... 76 64 
10 . . . . . 5 5 5,000 ... 105 69 
25 ..... B 8 7,500 ... . 127 42 
50 ..... 11 11 10,000 ... 144 -
100 ..... 15 15 25,000 ... 204 -
250 ..... 24 24 50,000 ... 223 -
500 ..... 34 33 

Standard errors of. estimates of percentages-The reliability of 
an estimated percentage, computed by using sample data for 
both numerator and denominator, depends 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 so: percent 
or more. 
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TABLE 111. Standard Errors of Estimated Numbers Iii Lost Housing Units: 
1973-1980 (Excluding Estimates of Lost Housing Units Pertaining to 
New Construction, Lacking Complate Kitchen Facilities, No Bedrooms, 
No Bathrooms, Lacking Some ·or All Plumbing, Mobile Homes, and 
Other Vacants) 

(68 chances out of 100) 

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

0 ••••••.••. 2 250 ......... 21 
5 . . . . . . . . . . 3 500 ......... 31 
10 . . . . . . . . . 4 1,000 . . . . . . . 47 
25 . . . . . . . . . 6 2,500 . . . . . . . 88 
50 ......... 9 5,000 . ...... 150 
100 ......... 13 

Tables VI through X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors of 
all national estimated percentages of housing units except those 
~rtaining to the specified items in table 11. The standard errors 
shown in table VII should be used for those specified items. 
Tables VII I and IX show the approximate standard errors of the 
estimated percentages of 1973-1980 lost housing units. Table X 
shows the approximate standard error of all regional estimated 
percentages of housing units and 1973-1980 lost housing 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 I through X are estimates of standard errors 
for estimates of zero and zero percent. These estimates of 
standard errors are considered to be overestimates of the true 
standard errors and should be used primarily for construction 
of confidence intervals for characteristics when an estimate of 
zero is obtained. 

Standard errors of ratios-For ratios of the form (100) (x/y), 
where x is not a subclass of y, tables VI through X under
estimate the standard error of the ratio when there is little or no 
correlation between x and y. For this type of ratio, a better 
approximation of the standard error may be ~~t~ined 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 
ax= the standard error of the numerator. 
ay =the standard error of the denominator 

:.. ·' ~-. '"• . 
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TABLE IV. Standard Errors of Estimated Numbers of Lost Housing 
Units Pertaining to New Construction, Lacking Complate Kitchen 
Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, 
Mobile Homes, and Other Vacants: 1973·1980 

(68 chances out of 100) 

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

0 .......... 3 100 ......... 16 
5 .......... 4 250 ......... 26 
10 ......... 5 500 ......... 38 
25 . . . . . . . . . 8 1,000 ....... 55 
50 ......... 12 

Illustration of the use of the standard error tables. Illustration 
I-Table A-1 of this report shows that inside SMSA's in the 
United States there were 10,681,000 owner-occupied housing 
units with 2 persons in 1980. Interpolation in standard error 
table I shows that the standard error of an estimate of this 
size is approximately 126,000. The following procedure was 
used in interpolating. 

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

10,000 
10,681 
25,000 

Size of estimate 
(000) 

Standard error 
(000) 

124 
x 

176 

By vertically interpolating between 124 and 176, the "entry for 
''x" is determined to be 126. 

10,681-10,000 = 681 
25,000-10,000 = 15,000 

. 681 
124 + 15,000 (176-124) = 126 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 10,555,000 to 10,807,000 housing units. 
Therefore, a conclusior1 ·that the average estimate of 1980 
housing units Of this type ·lies within a range computed in this 
way would be correct for roughly 68 percent of all possible 
samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
10,479,000 to 10,883,000 housing units with 90 percent con
fidence; and that the average estimate ·lies within the interval 
from 10,429,000 to 10,933,000 housing units with 95 percent 
confidence. 



App-52 

TABLE Va. SIBndard Erron of Estimated Numben of Housing Units 
Pertaining to the Northeast, North Central,'South, and West Regions: 
1980 (Excluding Estimates of Housing Units Pertaining to New Con
struction, Lacking Complete K~chen Facilities, No Bedrooms,· No 
Bathrooms, and Lacking Complete Plumbing for the Northeast, North 
Central, and West Regions and Excluding Source of Water-Individual 
Well, and Mobile Homes for Each of the Regions) 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) (000) (000) 

0 .......... 2 500 ......... 31 
5 .......... 3 1,000 ....... 43 
10 ......... 4 2,500 . ...... 68 
25 ......... 7 5,000 . ...... 97 
50 ......... 10 10,000 ....... 137 
100 ......... 14 25,000 ....... 216 
250 ......... 22 

TABLE Vb. Standard Erron of Estimated Numben of Housing Units 
Pertaining to New Construction, Lacking Complate Kitchen Facilities, 
No Bedrooms, No Bathrooms, and Lacking Complate Plumbing for the 
Northeast, North Central, and West Regions and to Source of Weter
Individual Well, and Mobile Homes for the Northeast and North Central 
Regions: 19BO 

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

Size of Standard Size of Standard 
estimate error estimate error 

(ODO) (000) (000) (000) 

0 .......... 3 500 ......... 36 
5 .......... 4 1,000 ....... 51 
10 . . . . . . . . . 5 2,500 ....... 80 
25 ......... 8 5,000 . ...... 111 
50 ......... 11 10,000 ....... 153 
100 ......... 16 25,000 ....... · 218 
250 ......... 26 

Table A-1 also shows that of the 10,681,00() owner-occupied . 
housing units with 2 persons inside SMSA's, 3,896,000, or ·. 
36.5 percent, were in central cities. Interpolation in standard · 
error table VI (i.e.; interpolation on both the base and percent) 
shows that the standard .error of the above percentage is 0.6 
percentage points. The following procedure was used in inter· 
polating. 

The information presented in the following table was 
extracted from table VI. The entry for "p" is the one sought. 
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Base of percentage 
(ODO) 

10,000 
10,681 
25,000 

25 

Estimated percentage 

0.6 

0.4 

36.5 

a 
p 

b 

50 

0.7 

0.4 

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

36.5-25.0 = 11.5 
50.0-25.0 = 25.0 

0.6 + ~~:~ (0.7-0.6) = 0.6 

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

36.5-25.0 = 11.5 
50.0-25.0 = 25.0 

11.5 ' 
0.4 + 25.0 (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. 

10,681-10,000 = 681 
25,000-10,000 = 15,000 

681 
0.6 + 15,000 (0.4-0.6) = 0.6 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 35.9 to 37 .1 percent; the 90-percen.t confi- · 
dence interval is from 35.5 to 37 .5 percent; and the 95-percent 
confidence interval is from 35.3 to 37.7 percent. 

· Illustration //-Table A-1 of this report shows that in the 
United States in 1980 there were 145,000 housing units in 
structures with four floors or more (see "Elevator in Structure" 
item) that were outside of S~SA's. Interpolation in standard . 
error table I of this appendix shows that the standard error of 
an estimate of this size is approximately 15,000. Consequently, 
the 68-percent confidence interval is from 130,000 to 160,000 
housing units. Therefore, a conclusion that the average estimate, 
derived from all possible samples, of 1980 housing units in 
structures with four floors or more that were outside of SMSA's 
lies within a range computed in this way would be correct for ' 
roughly 68 percent of all possible samples. Similarly, we could 
conclude that the average estimate, derived from all possible 
samples, lies within. the. interval from 121,000 to 169,000 
housing units ·with 90 percent confidence;_and that the average 
estimate lies within the interval from 115,000 to 175,000 
housing units with 95 percent"confidence. 
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TABLE Ve. Standard Erroll of Estimatad Numball of Housing Units 
Pertaining to Source of Water-Individual Well, and Mobile Homes for 
Iha South Region: 1980 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) (000) (000) 

0 .......... 4 500 ......... 45 
5 .......... 5 1,000 . ...... 64 
10 . . . . . . . . . 6 2,500 ....... 99 
25 . . . . . . . . . 10 5,000 ....... 136 
50 ......... 14 10,000 ....... 181 
100 ......... 20 25,000 ....... 225 
250 ..... - ... 32 

TABLE Vd. Standanl Erroll of Estimatad Numball of Lost Housing 
Units Pertaining to the Northeast, North Central, South, and Wast 
Regions: 1973-1980 (Excluding Estimates of Lost Housing Units Per
taining to New Construction, Lacking Complota Kitchen Facilities, No 
Bedrooms, No Bothrooms, Lacking Soma or All Plumbing, Mobile 
Homes, and Other Vacants) 

Size of 
estimate 

(000) 

0 . . . . . . . . . . . . -
5 . . . . . . . . . . . . . 
10 ........... . 
25 ........... . 
50 ........... . 
100 ........... . 
250 ........... . 
500 ...... · ..... . 
1,000 ......... . 
2,500 ......... . 
5,000 ......... . 

(68 chances out of 100) 

Standard error 

Nonhaast or 
South or Wast 

Nonh Central 

2 
3 
4 
6 
8 

12 
20 
29 
44 
82 

140 

2 
3 
4 
6 
9 

14 
22 
32 
49 
92 

156 

Note: For standard erron of regional estimates of lost housing unit1 
(1973-19801 pertaining to new construction, lacking complete kitchen 
facilities, no bedrooms, no bathrooms, lacking some or all plumbing, 
mobile homes, and other vacants, use the national standard errors pre
sented in table IV. 

In 1980, table A-1 also shows that of the 145,000 housing 
units in structures with four floors or more that were outside 

· SMSA's, 118,000, or 81 .4 percent, were in structures that con
tained elevators. Interpolation in table VI (i.e., interpolation on 
both the base and the percent) of this appendix shows that the 
standard error of the above percentage is 4.5 percentage points. 

·' .. -
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Consequently, the 68-percent confidence interval, as shown by 
these data, is from 76.9 to .85.9 percent; the 90-percent confi
dence interval is from 74.2 to 88.6 percent; and the 95-percent 
confidence interval is from 72.4 to 90.4 percent. 

Differences-The standard errors shown are not directly appli
cable to differences between two sample estimates. The standard 
error of a difference between estimates is approximately equal 
to the square root of the sum of the squares of the standard 
errors of each estimate considered separately. This formula is . 
quite accurate for the difference between estimates of the same 
characteristics in two different areas or the difference between 
separate and uncorrelated characteristics in the same area. If, 
however, there is a· high positive correlation between the two_ 

·characteristics, the formula will overestimate the true error. 
However, if there is a high negative correlation between the 
two characteristics, the formula will underestimate the true 
standard errc~,r. 

Illustration of the computation of the standard error of a 
difference-Table A-1 shows that inside SMSA's in the United 
States in 1980 there were 6, 174,000 owner-occupied housing 
units with three persons. Thus, the apparent difference between 
the number of 1980 owner-occupied housing units with two 
persons and those with three persons is 4 ,507 ,000. The standard 
error of 10,681,000 is approximately 126,000. Interpolation in 
standard error table I shows that the standard error on an 
estimate of 6, 174,000 to be approximately 99,000. Therefore, 

· the standard error of the estimated difference of 4,507,000 is 
about 160,000. 

160,000 = J (126,000)2 + (99,00012 

Consequently, the 68-percent confidence interval for the 
4,507,000 difference is from 4,347,000 to 4,667,000 housing 

· units. Therefore, a conclusion that the average estimate of this. 
difference, derived from all possible samples, lies within a range. 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly. the 90-percent confidence 
interval is from 4,251,000 to 4,763,000 housing units, and the 
95-percent confidence interval is from 4,187,000 to 4,827,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1980 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 
sampling error depends on the size of the base and on the 
distribution upon which the median is based. An approximate 
method for measuring the reliability of the estimated median 
is to determine an interval about the estimated median so that 
there is a stated degree of confidence that the average median 
from all possible samples lies within the interval. The following 
procedure may be used to estimate confidence limits of a 
median based on sample data: 

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

I 
! 
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2. Add to and subtract from 50 percent t.he standard error 
determined in step 1; and 

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

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

A two-st~ndard-error confidence interval·may be deterrriined 
by finding the values corresponding to 50 percent plus and . 
minus twice the standar~ 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. 

//luSfration of the computation of the 95-perr:enr confideni:e 
interval for a median-Table A-i of this report shows the 
medi~n number of persons in owner-occupied hOusing units 
inside SMSA's was 2.7 in 1980. The base of the distribution, · 
from which this median was determined, is 33,586,000 housing 
units. 

1. From table VI, the standard error of a 50-percent charac
teristic on the base of 33,586,000 is 0.4 percentage ·points. 

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

3. From table A-1, it can be seen by cumulating the frequencies 

for the first 2 categories that 15,613,000 owner-occupied 
housing units inside SMSA's, or 46.5 percent, had 1 and 2 

APPENDIX B-Continued 

persons (actually, for purposes of calculating the median, the 
category of 2 persons is considered to be from 1.5 to 2.5 
persons) and that an additional 6, 174,000 owner-occupied 
housing units, or 18.4 percent, had 3 persons (i.e., 2.5 to 3.5 
persons). By linear interpolation, the lower limit of the 95-
percent confidence interval is found to be about 2.6.' 

2.5 + (3.5-2.5) l49·~;:6· 51 = 2.6 

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

2.5 + (3.5-2.5l 
150;88~6 · 51 =2.1 

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

Nonsampling Srron-ln general, nonsampling errors can be attri· 
buted to many sources: Inability to obtain information about 
all cases, definitional difficulties, differences in the interpretation 
of questions, inability or unwillingness to provide oorrect 
information on the p~rt of respondents, mistakes in recording or 

cc:>ding the data, and other errors of collection, respons~ . . 

TABLE VI. Sllndard Erron of Estimated Porcentages of Housing Units: 1980 (Exduding Estimated Percentages of Housing Units Pertaining to New 
Construction, lacking Completa Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking Complate Plumbing, Mobile 
Homes, and Housing Units With Spanish-Origin Householder) · · 

(68 chances out of .100) 

Base of Estimated perce~tages 
percentage 

(000) 0 or 100 1 orgg 2 or98 5 or95 10 or 90 15or85 25 or 75 50 

5 ................ 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 ............... 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 . . . . . . . . . . . . . . . 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 . . . . . . . . . . . . . . . 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............... 1.7 . 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ......... : ..... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 . . . . . . . . . . . . . 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 . . . . . . . . . . . . . 0.07 0.3 . 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3. 0.4 0.6 0.7 0.8 0.9 
7,500 ............. 0.02 . 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............. 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 . . . . . . . . . . . . - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
80,000 ............ - 0.05 0:07 0.10 0.14 0.2 0.2 0.2 
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processing, coverage, and estimation for m1ss1ng data. Non
sampling errors are not unique to sample surveys since they 
can, ~nd do, occur in complete censuses as well. 

Obtaining a measurement of the total nonsampling error 
associated with the estimates from· a survey is very difficult, · 
considering the number of possible.sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1970 Census of 
Population and Housing and the 1980 AHS national sample. 

1970 census-A number ·at studies were conducted to measure 
two types of general errors associated with 1970 census esti
mates: "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 erro
neously reported. The "content" errors measured the accuracy 
of the data collected for surveyed housing Ui:1its. These errors 
were measured by reinterviews, record· checks, .and at.her 
surv~ys. 

The detailed results of these studies on coverage and .content 
errors, as well as the methodology employed, can be found in 
the 1970 Census of Population and Housing Evaluation and 
Research Program series reports PHC( E)-5, The Coverage of 
Housing in the 1970 Census; and PHC(E)-10, Accuracy of Data 
for Selected Housing Characteristics as Measured by Reinter· 
views. 

Reinterview program-For the AHS national sample, a study was 
conducted to obtain a measurement of some of the 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 th~ AHS questionnaire_ ~er~. 
obtained again. The original interview and ~he reint~rvie~ were 
assumed to be two independent readings and thus were the basis 
for the measurement of the "content" error of thes~ AHS 
estimates. 

As part of the reinterview, aii additional check Was Carried 
out for interviewer evalUation· and qualitY'cont.rol. This·check 
was made at each of these households' to determine if the 
following was done during the original interview. 

1. The correct unit was visited. 
2. The correct number of housing units were interVie~ed at th~t 

address. 
3. Thi! _correct information on ;,Year Built" waS obtairied. . - •'' 

4. The correct inform3tion on "Tenure" was' obtained. 
5. The correct information on "Househ.61d "composiiio~" was 

obtafned. · · ' 
6. The co~rec1: information on ."TyPe of, .HoUsing Unit" ''~as 

obtained. · 
7. The correct information on "Occupancy Status"· was 

obtained.· ;_·- . ., . ',.-

The, results of the .1980 and 1979 reinterview studies were 
not available at the time of publication; the results of the 1977 
and 1978 reinterview studi~s which ar~ present~_d in the Ce!1sus 
Bureau memo~anda, "Reinterview. Re~ults for the .. Annu~I 
Housing Suryey-National ·Sample _J977" and "Reinterview 
Results for the Annua.1 Housing Survey-National Sample 1978" 

. are presented here. 

TABLE VII. Standard ErroR of Estimated Percentages of Housing Uniu Pertaininpo New Construction, Lacking Complete KitChen Facilities, No 
Bedrooms, N~ Bathrooms, Source of Water·lndivid~al Well, Lacking Completa Plumbing," Mobile Homes, and Housing UniU Wiih Spanish-Origin 
Householder: 1980 · ·. ' . 

(68 chances out of 100) 

Base of Estimated percentage . 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 1o·or90 15 or 85 25 or 75 50 '· 

5 ................ 32.0 32.0 3.20 32.0 32.0 32.0 32.0 34.3 

10 - ...... - ....... 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3 

25 . - ........ - - .... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 

50 - .............. 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 1:1 
250 ............... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 .4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ............. 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1 
7,500 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0:1 -·, ~.8 

25,000 ............ O.D1 0.10 0.14 0.2 0.3 0.3 0.4 ,0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 

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

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the non· 
attitudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. But a large proportion (43 percent) of 
the nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and 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 varianre, and thus, are considered to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabulations have been footnoted with a cautionary 
statement. 

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

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

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

It is estimated that the 1980 AHS sample missed about 1.4 
percent (i.e., about 251,000 units) of conventional housing 
units built after April 1970 because the permits for these units, 

· which were built before September 1980, were issued less than 
5 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 procedure indicates that we 
have consistently overcompensated for this deficiency in every 
year since 1975 by ratio adjusting the new construction to 
oounts of new construction for the end of the interview period, 
which has been December or January, instead of October. This 
overcofnpensation may inflate the new construction counts by 
100,000 to 300,000 units. 

TABLE VIII. Standard Errors ·of Estimated Percentages of. Lost Housing Units: 1973-1980 (Excluding Estimated Percentages of Lost Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facillties, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes, 
and Other Vacants) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1or99 2 or98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 " .............. 24.5 24.5 24.5 24.5 24.5 24.5 24.7 28.5 
10 ............... 14.0 14.0 14.0 14.0 14.0 14.4 17.5 20.2 
25 ............... 6.1 6.1 6.1 6.1 7.6 9.1 11.0 12.7 
50 ............... 3.1 3.1 3.1 3.9 6.4 6.4 7.8 9.0 
100 ............... 1.6 1.6 1.8 2.B 3.8 4.6 5.5 6.4 
250 ............... 0.6 0.8 1.1 1.8 2.4 2.9 3.5 4.0 
500 ............... 0.3· 0.6 0.8 1.2 1.7 2.0 2.5 2.9 
1,000 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.7 2.0 
2,500 ............. 0.06 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.5 0.6 O.B 0.9 
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In addition, the 1976 Coverage Improvement Program also 
had certain deficiencies. First, when the canvassing was done to 
identify mobile home parks that were not in the sample frame 
or not on the commercial lists, only 92 percent of the census 
address frame ED's were represented. Second, it appears that 
the listing procedure (used to find mobile homes placed outside 
parks, units converted from nonresidential to residential, and 
houses that had been moved onto their present site) was not 
very efficient for finding nonresidential. conversions (which 
might be primarily in business districts), since the listing 
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procedure started from a residential unit. (The sampl~ estimate 
of this component was approximately 16,000 housing units 
with a standard error of 12,000.) 

Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these ED's would be represented in 
the sample. However. it has been estimated that the 1980 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's whe're area sampling methods 
are used because these units are not listed during the canvassing. 

TABLE IX. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities; 
No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacants: 1973-19BO 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

IOOO) ·o or 100 1 or 99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 ................ 34.9 34.9 34.9 34.9 34.9 34.9 34.9 36.6 

10 ............... 21.1 21.1 21.1 21.1 21.1 21.1 22.4 25.9 

25 ............... 9:7 9.7 9.7 9.7 9.8 11.7 14.2 16.4 

50 . . . . . . . . . . . . . . . 5.1 5.1 5.1 5.1 6.9 . 8.3 10.0 11.6 
100 ............... 2.6 2.6 2.6 3.6 4.9 5.8 7.1 8.2 
250 ............... 1.1 1.1 1.4 2.3 3.1 3.7 4.5 5.2 

500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.2 3.7 
1,000 ............. 0.3 0.5 0.7 1.1 1.6 1.8 2.2 2.6 
2,500 ............. 0.11 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.2 

TABLE xa. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1980 
(Excluding Estimatad Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Exduding Source of Water-Individual Well, and Mobile Homes 
for Each of the Regions) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ O.Q1 0.09 0.12 0.2 0.3 0.3 0.4 0.4 

j 
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The thi~d stage of ratio estimatiOn corrects for these defi
Ci8nC'ie~ 8s far as the count of total housing is concerned, i.e., it ad
justs the estimate of the total housing inventory to the best avail
able estimate. However, biases of subtotals would still remain. 

R0unding errors~I n errors associated with processing, the 
rounding of estimates introduces another source of error in the 
data,. the severity of. which depends on the statistic being 
measured. The effect of r~unding is significant relative to the 
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sampling error only for small P.rcentages, median riumber of . . 
persons, and median number of rooms when these figures are 
derived from relatively large bases. This means that confidence 
intervals formed from the standard errors given' may be 
distorted, and this should be taken into account when con
sidering the results of th!s ~urvey. Also, since medians in thi_s. 
report were computed using unrounded data, instead of the 
published rounded data, they can differ from medians 
calculated directly from the published data. 

TABLE Xb. Standard Enors of Estimated Percentages of Housing Units Partaining to New Construction, Lacking ComplBtll Kitchen Facilitias, No Bed
rooms, No Bathrooms, ar.d Lacking Complete Plumbing Facilities for the Nonhaast, Nonh Cantrel, and West Regions and to Source of Water-Individual 
Well, and Mobile Homes for th.• Northeast and North Central Regions: 1980 

(68 chances oi.Jt 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) · 

. , 

Base of Estimated parcentage 
percentage 

(000) 0 or 100 1or99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 . 
5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 
10 

. 
20.7 20.7 20.7 20.7 20.7 . 20.7 22.1 ............... 

25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 
50 ............... 5.0 5.0 5.0 5.0 6.9 B.2 9.9 
100 ..... ., ......... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 
250 ............... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 
(000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 
2,500 ............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 
5,000 ............. 0.05 0,2 0.3 0.5 0.7 0.8 1.0 
·10.000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 
25,ooo ............ 0.01 0.10 0.14 0.2 0.3 0.4 0.4 

TABLE Xe. Standard E rrori of Estimated Percentages of Housing Uniu Pertaining to Source of Weter-Individual Well, 
and Mobile Homes for the South Region: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 

5 ................ 45.2 45.2 45.2 45.2 45.2 45.2 45.2 
10 ............... 29.2 29.2 29.2 29.2 29.2 29.2 29.2 
25 ............... 14.1 14.1 14.1 14.1 14.1. 14.5 17.6 
50 ............... 7.6 7.6 7.6 7.6 8.6 10.2 12.4 
100 ...... , ........ 4.0 4.0 4.0 4.4 6.1 7.2 B.8 
250 ............ , .. 1.6 1.6 1.8 2.8 3.9 4.6 5.6 
500 ............... O.B 0.9 1.3 2.0 2.7 3.2 3.9 
1,000 ............. 0.4 0.6 0.9 1.4 1.9 2.3 2.8 
2,500 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.8 
5,000 ............. 0.08 0.3 0.4 0.6 0.9 1.0 1.2 
10,000 ............ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 
25,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 

50 

36.1 
25.5 
16.2 
11.4 
8.1 
5.1 
3.6 
2.6 
1.6 
1.1 
0.8 
0.5 

50 

45.4 
32.1 
20.3 
14.4 
10.1 

6.4 
4.5 
3.2 
2.0 
1.4 
1.0 
0.6 
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TABLE Xd. Standard Errors of Estimated Paroentages of Lost Housing Units Partaining to tha Northeast, North Central, s·outh, and Wast Ragions: 1973-
1980 (Excluding Estimates of Lost Housing Units Pertaining to New Construction, Lacking Complata Kilchan Facilities, No Bedrooms, No Bathrooms, 
Lacking Soma or All Plumbing, Mobila Homes, and Other Vacants) . 

(68 chances out of 100) 

Size of estimate 
0 or 100 1or99 2 or98 5 or 95 10 or 90 15 or 85 25 or 75 50 (000) 

Estimated percentages for the Northeast or North Central 

5 ................ 22.8 22.8 22.8 .22.8 22.8 22.8 22.8 26.7 
10 ............... 13.0 13.0 13.0 13.0 13.0 13.4 16.3 18.8 
25 ............... 5.7 5.7 5.7 5.7 7.1 8.5 10.2 11.8 
50 ............... 2.9 2.9 2.9 3.6 5.0 6.0 7.3 8.4 
100 ............... 1.5 1.5 1.7 2.6 3.5 4.3 5.1 6.0 
250 ............... 0.6 0.7 1.0 1.7 2.2 2.7 3.3 3.7 
500 ............... 0.3 0.6 0.7 1.1 1.6 1.9 2.3 2.7 
1,000 ............. 0.2 0.4 0.6 0.8 1.1 1.3' 1.6 1.9 
2,500 ............. 0.06 0.3 0.4 0.6 0.7 0.8 1.0 1.2 
5,000 ............. 0.03 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

Estimated percentages for the South or West 

5 ................ 25.5 25.5 25.5 25.5 25.5 25.5 . 25.5 29.6 
10 14.6 14.6 14.6 14.6 14.6 15.0 18.2 

/ 
21.0 ............... 

25 ............... 6.3 6.3 6.3 6.3 7.9 9.5 11.4 13.2 
50 ............... 3.2 3.2 3.2 4.1 5.6 6.7 8.1 9.4 
100 ............... 1.7 1.7 1.9 2.9 4.0 4.8 5.7 6.7 
250 ............... 0.6 0.8 1.1 1.9 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.2 1.8 2.1 2.6 3:0 
1,000 ............. 0.2 0.4 0.6 0.9 1.2 1.5 1.8 2.1 
2,500 ............. 0.06 0.3 0.4 . 0.6 0.8 0.9 1.1 1.4 
5,000 ............. 0.03 0.2 0.3 0.4 0.5 0.6 0.8 0.9 

Note: For standard errors of regional estimated percentages of lost. housing units (1973-1980) pertaining tO new construction, lacking complete · 
kitchen facilities, no bedrooms, no bathrooms, lacking some or all plumbing, mobile homes, and other vacants, use the national standard errors 
presented in table IX. · • 
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SAMPLE DESIGN 
' 

The 1980 estimates are based on data collected from mid· 
August 1980 through December 1980 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), compris
ing 923 counties and independent cities with coverage in each of 
the 50 States and the District of Columbia. 

Approximately 74,800 sample housing units (both occupied 
and vacant) were eligible for interview in the 19BO Annual 
Housing Survey. Of this number, 4, 100 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 74,800 sample units, there were also 5,000 
sample units which were visited but were ineligible for interview 
for the AHS in terms of collecting information relevant to the 
1980 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 oonsisted of only one PSU in 
sample with certainty. These 156 strata, mostly the larger 
SMSA's, were called self-representing (SR) because the sample 
from the sample area represented just that PSU. Each one of the 
other 220 strata consisted of a group of PSU's and were referred 
to as non-self-representing (NSR), since the sample of housing 
units from the sample PSU in a stratum represented the other 
PSU's in the stratum as well. 

One PSU was selected from each NSR stratum with prob
ability proportionate to the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) In addition, the NSR 
strata were grouped into 110 pairs and one stratum was picked 

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

Designation of sample housing units for the 1980 survey-The 
sample housing units designated to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in· succeeding sections. 
1. All sample housing units that were interviewed in the 1979 

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

2. All sample housing units that were either type A noninter· 
views (i.e., units eligible to be intervi0VV'ed) or type B non
intervie'vVs (i.e., units not eligible for interview at the time of 
survey but which could berome eligible in the future) in the 
1979 survey. (For a list of reasons for type A and type B 
noninterviews, see the facsimile of the 1980 AHS question
naire, page App-20.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1979 survey. (This sample 
reoresented the housing units built in permit-issuing areas, 
since the 1979 survey.) 

4. Units added as the results of_the updated listin9s in selected 
areas which do not issue building permits. 

Selection of the 1973 sample housing units_:_ The ,'overall sam
pling rate used to select the sample for the 1973 AHS was about 
1 in 1,366. The within-PSU sampling rate for the AHS was de
tennined 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 sam-" 
piing 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 
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selected for the AHS. In addition, a sample of new construction 
building permits was also selected to represent the units con
structed since the 1970 census. -These samples were selected 
at about twice the rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice as large as needed. 
This sample was split into two equal-sized samples-one to be 
used for the AHS, and one to be held in reserve for possible 
future use for the AHS. The procedure used to split this sample 
into equal-sized samples is described in the next section. 

The san1ple of 1970 census units was selected in several 
stages. Within the sample PSU's, the first step was the selection 
of a sample of census enumeration districts (ED's), admini
strative units used in the 1970 census. The probability of 
selection for an ED was proportional to the following 1970 
census counts of housing units (HU's) and persons in group 
quarters, combined in the following formula: 

. Number of HU's in the ED+ Number of group quarters persons in the ED 

3 
4 

The next step was to select an expected cluster of about four 
neighboring housing units within each sample ED. For most of 
the ED's, the selection was accomplished using the list of 
addresses for the ED as compiled in the 1970 census. 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., sr_nall 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 sub
sampled at the time of survey so that an expected four housing 
units were chosen for interview. 

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

Splitting of the sample-The sample selection procedure pro
duced 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 mini
mum 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 con
sidered 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 
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survey and two housing units were.held in reserve. No splitting 
operation was carried out within the clusters selected from the 
area sampling frame; every other area sample cluster of four 
housing units was used for the survey and the remaining clusters 
were assigned to the reserve sample. 

Selection of supplemental sample housing units in rural areas
In 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics by doubling the num
ber of sample housing units from rural areas. This was accom
plished by reactivating the reserve sample, selected in the original 
sampling operations in 1973, from rural areas only. For the 
reserve sample selected in census address and new construction 
frames, the other half of each rural cluster (an expected two 
housing units) was reactivated in 1974. Similarly, for the area 
sampling frame, the entire reserve cluster (an expected four 
housing units) was reactivated in 1974 if the cluster was rural. 
This supplementation increased the overall probability of 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 Im
provement Program-The 1976 Coverage Improvement Program 
was undertaken to correct certain deficiencies in the AHS 
national sample from the census address and new construction 
frames. The coverage deficiencies included the following units: 

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

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

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

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

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

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

A sample of mobile ·homes, placed in parks that were missed 
by the census or established after the census, was also selected 

·in two stages. During the first stage, a list of mobile home parks 
was obtained from commercial listings. This list was then supple
mented by additional parks identified by a canvassing operation 
similar to that performed in ED's where area sampling methods 
are used. The second stage consisted of dividing the parks into 
clusters of an expected size of f0ur sites. These clusters were 
then sampled so that the overall probability of selection was 
about 1 in 1,366. 
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For the remaining units, {i.e., mobile homes placed outside 
parks since the 1970 census, mobile homes vacant at the time 
of the 1970 census, units converted from nonresidential 
to residential use since the 1970 census, and houses that had 
been moved onto their present site since the 1970 census), the 
sampling was done in three stages. First, a subsample of the 
regular AHS sample units from the census address frame was 
selected. Second, succeeding structures, that had been eligible 
to be selected from the cen~us address frame, were then listed 
until eight structures (excluding mobile home parks) were 
found. Finally, the intervening structures that had been listed, 
which· did not have a chance of selection in the AHS, were 
identified and the units within these structures were interviewed. 

1977 sample reduction-By 1977, the addition. to the sample 
(from primarily new construction) and the coverage improve
ments had increased the total sample size (interviews plus non· 
interviews) to about B1,000. The sample was reduced by about 
7 percent to approximately 75,000 in 1977. However, this 
reduction did not include any CEN-SUP1 units or units which 
were selected as part 'of the 1976 Coverage Improvement Pro
gram. Thus, the overall probability of selection for these latter 
units remained unchanged, and for the rest of the units their 
probability of selection was about 1 in 1,4 72, if they were 
urban, and about 1 in 736, jf they were rural. 

ESTIMATION 

In 1980, 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

4 

probability 
of selection) was adjusted to account for the type A noninter
view housing units encounted in the AHS. This noninterview 
adjustment was done separately for occupied and vacant units. 
The noninterview adjustment was equal to the following ratio: 

Interviewed housing units+ Noninterviewed housing units 
Interviewed housing units 

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

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

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

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

1 CEN-SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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The numerators of the ratios were.calculated by obtaining the 
1970 census housing counts for each of the residence-tenure 
categories for each NSR stratum and summing ~ese counts 
across the NSR strata in each census region. The denominators 
were calculated by obtaining the 1970 census housing counts 
for each of the residence-tenure categories for each NSR. sample 
PSU, weighting these counts by the ·inverse of the probability 
of selecting that PSU and summing these weighted counts 
across the NSR sample PSU's in each region. The computed 
first-stage ratio estimation factor was then applied to the exist
ing weight for each NSR sample unit in each fi,.;.t-stage ratio 
estimation category. 

The second·stage ratio estimation procedure was designed to 
adjust the AHS sample estimate of two categories of conven
tional new construction units, i.e., two cateogires of sample 
units built April 1, 1970, or later, to two independently 
derived current estimates where a known deficiency in the AHS 
sample exists (see .the section on nonsampling error) for each of 
the four regions. These estimates were considered to be the best 
estimates available for the number of conventior_ial new con
struction 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 
sample unit in each second-stage ratio estimation category .. 

The third-stage ratio estimation procedure was employed for 
all the AHS sample units. This procedure was designed to adjust 
the AHS sample estimates of housing (i.e., the estimates employ
ing the noninterview, first-stage, and s~ond-stage adjustments) 
to current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of occupied housing units. Each of 
these categories is a combination 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 cat~gory 

The numerators of the ratios for occupied housirig units were 
derived from data based on the Current Population Survey 
(CPS), a sample household survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the .Housing 
Vacancy Survey (HVS). a quarterly vacancy survey also con
ducted by the Bureau of the Census. The denominators of the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage. 
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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· proce
dures were repeated 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 24 
categories of new construction would be identical to the esti
mates before the third-stage. Hence, the repeated second-stage 
had the effect of controlling the AHS sample estimates of new 
construction units to the unbiased sample estimates for 22 
categories of new· construction units for each of the 4 regions 
(i.e., 14 categories for conventional new construction units 
and 8 for new construction mobile homes) and of adjusting 
the AHS sample estimate of 2 categories of conventional new 
construction units to an independently derived current estimate. 

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

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

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

RELIABILITY OF THE ESTIMATES 

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

Sampling erron-The particular sample used for this survey is 
one of a large number of possible samples of the same size that 
could have been selected using the same sample design. Even if 
the same schedules, instructions, and interviewers were used, 
estimates from each of the different samples would differ from 
each other. The variability between estimates from all possible 
samples is defined as sampling error. One common measure of 
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sampling error is the standard error which measures the pre
cision with which an estimate from a sample approximates the 
average result of all possible samples. In addition, the standard 
error, as calculated for this report, also partially reflects the 
variation in the estimates due to some nonsampling errors, but it 
does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

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

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

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

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

The figures presented in the following tables are approxi
mations to the standard errors of various estimates shown in 
this report. In order to derive standard errors that would be 
applicable to a wide variety of items and also could be prepared 
at a moderate cost, a number of approximations were required. 
As a result, the tables of standard errors provide an indication 
of the order of magnitude of the standard errors rather than the 
precise standard error for any specific item. 

Standard errors of estimates of levels-Tables I and II present 
the standard errors applicable to the 1980 national housing 
inventory estimates in this report. Tables Ill and IV present the 
standard errors applicable to estimates for the Northeast, North 
Central, South, and West Regirins. Linear interpolation should 
be used to determine standard errors for levels of estimates not 
specifically shown in tables I through IV. 

Standard errors of estimates of percentages-The reliability of 
an estimated percentage, ·computed by using sample ~ata 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 
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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 percentages of housing 'units 
except those pertaining to the specified items in table 11. The 
standard errors shown in table VI should be used for those 
specified items. Table VI I shows the approximate standard 
errors of all regional estimated percentages of housing units 
except those pertaining to the specified items in table IV. The 
standard errors shown in table VIII should be used for those 
specified items. Two-way interpolation should be used to 
determine standard errors for estimated percentages not specifi· 
cally shown in tables V through VIII. 

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

Standard errors of ratios-For ratios of the form (100) (x/y), 
where x is not a subclass of y: tables V through VIII under
estimate the standard error of the ratio when there is little 
or no correlation between x and y. For this type of ratio, a 
better approximation of the standard error may be obtained by 
letting the standard error of the ratio be approximately equal 
to: 

where: x =the numerator of the ratio 
y =the denominator of the ratio 
ax= the standard error of the numerator 
av= the standard error of the denominator 

Illustration of the use of the standard error tables. Illustration/
Table A-2 (section 1) of this report shows that in the United 
States there were 14,201,000 renter-occupied housing units 
with common stairways in 1980. Interpolation in standard error 
table I shows that the standard error of an estimate of this size 
is approximately 139,000. The following procedure was used in 
interpolating. 

The information presented in the following table was 
extracted from standard error table I. The entry fOr "x" is the 
one sought. 

10,000 
14,201 
25,000 

Size of estimate 
(000) 

Standard error 
(000) 

124 
x 

176 
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By vertically interpolating between 124 and 176, the entry for 
"x" is determined to be 139. 

14,201-10,000 = 4,201 
25,000--10,000 = 15,000 

124 + 4
•
201 

(176-124) = 139 
15,000 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 14,062,000 to 14,340,000 housing units. 
Therefore, a conclusion that the average estimate of 1980 
housing units of this type lies within a range computed in this 
way would be correct for roughly 6B percent of all possible 
samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
13,979,000 to 14,423,000 housing units with 90 percent 
confidence; and that the average estimate lies within the interval 
from 13,923,000 to 14,479,000 housing units with 95 percent 
confidence. 

Table A-2 (section 1) also shows that of the 14,201,000 
renter-occupied housing units with common stairways, 
12,666,000 or 89.2 percent, were located inside SMSA's. 
Interpolation in standard error table V (i.e., interpolation on 
both the base and percent) of this appendix shows that the 
standard error of the above percentage is 0.4 percentage points. 
The following procedure was used in interpolating. 

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

Base of percentage 
Estimated percentage 

(000) 
85 89.2 90 

10,000 ............. 0.5 a 0.4 
14,201 ............. p 
25,000 ............. 03 b 0.3 

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

89.2-85.0 = 4.2 
90.0--85.0 = 5.0 

0.5 + ~:~ (0.4-0.5) = 0.4 

2. Horizontal interpolation between 0.3 and 0.3 i~ not neces
sary. 

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

14,201-10,000 = 4,201 
25,000--10,000 = 15,000 

4,201 -
0.4 + 15,000 (0.3-0.4) - 0.4 
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Consequently. the 68-percent confidence interval, as shown oy 
these data, is from BB.B to B9.6 percent; the 90-percent 
confidence interval is from 88.6 to 89.8 percent; and the 
95-percent confidence interval is from BB.4 to 90.0 percent. 

Illustration //-Table A-2 (section 1) of this report shows that in 
the United States in 19BO there were 7 ,405,000 owner-occupied 
housing units which had blown fuses or tripped breaker 
switches. Interpolation in standard error table I of this appendix 
shows that the standard error of an estimate of this size is 
approximately lOB,000. Consequently, the 6B-percent confi
dence interval is from 7,297,000 to 7,513,000 housing units. 
Therefore, a conclusion that the average estimate, derived from 
all possible samples, of 1980 owner-occupied housing units 
which had blown fuses or tripped breaker switches, lies within a 
range computed in this way would be correct for roughly 68 
percent of all possible samples. Similarly, we could conclude 
that the average estimate, derived from all possible samples, lies 
within the interval from 7,232,000 to 7,57B,OOO housing units 
with 90 percent confidence; and that the average estimate lies 
within the interval from 7, 1B9,000 to 7,621,000 housing units 
with 95 percent confidence. 

Table A-2 (section 1) also shows that of the 7,405,000 
owner-occupied housing units in·1980 which had blown fuses or 
tripped breaker switches, 1,B16,000 or 24.5 percent, had blown 
fuses or tripped breaker switches three times or more. Interpola
tion in standard error table V {i.e., interpolation on both the base 
and the percent) shows that the standard error of the above 
percentage is 0.7 percentage points. Consequently, the 68-
percent confidence interval, as shown by these data, is from 
23.8 to 25.2 percent; the 90-percent confidence interval is from 

- 23.4 to 25.6 percent; and the 95-percent confidence interval is 
from 23.1 to 25.9 percent. 

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 
1980 (Excluding Estimates of Housing Units Pertaining to Lacking 
Complete Kitchen Facilities, No Bedrooms, No Bethrooms, Lacking 
Complete Plumbing Facilities, and Housing Units With Spanish-Origin 

Householder) ' 

(68 chances out of 100) 

Standard error Standard error 

Size of 
Total or 

Size of 
Total or 

estimate Black estimate Black 
(ODO) 

White 
(000) 

White 
(000) (000) (ODO) (ODO) 

0 ... ". 2 2 1,000 ... 42 39 
5 ...... 3 3 2,500 ... 65 55 

10 ..... 4 4 5,000 . .. 91 59 
25 ..... 7 7 7,500 ... 109 37 

50 . " .. 9 9 10,000 ... 124 -
100 ..... 13 13 25,000 ... 176 -
250 ..... 21 21 50,000 ... 192 -
500 ..... 29 29 B0,000 ... 101 -
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TABLE II. Standen! Errors of Estimated Numbers of Housing Units 
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Lacking Complete Plumbing Facilities, and Housing Units 
With Spanish-Origin Householder: 1980 

(68 chances out of 100) 

Standard error Standard error 

Size of Total, Size of Total, 
estimate White, or 

Black 
estimate White, or 

(ODO) Spanish (000) Spanish 
Black 

origin 
(ODO) 

origin 
(000) 

(ODO) (ODO) 

,Q .••.•• 2 2 1,000 ... 4B 45 
5 ...... 3 3 2,500 ... 76 64 
10 ..... 5 5 5,000 . .. 105 69 
25 . " .. B B 7,500 ... 127 42 
50 ..... 11 11 10,000 ... 144 -
100 ..... 15 15 25,000 ... 204 -
250 ..... 24 24 50,000 ... 223 -
500 ..... 34 33 

TABLE Ill. Standen! Errors of Estimated Numbers of Housing Units 
Pertaining to the Northeast, North Central, South, and West Regions: 
1980 (Excluding Estimates of Housing Units Pertaining to Lacking 
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complete Plumbing Facilities for the Northeast, North Central, and 
West Regions) 

(d8 chances out of 100) 

Size of Standard Size of Standard 

estimate error estimate error 
(ODO) (000) (ODO) (ODO) 

0 .......... 2 500.. " " " " 31 

5 .......... 3 1,000 ........ 43 

10 ......... 4 2,500 ........ 6B 
25 ......... 7 5,000 ........ 97 

50 ......... 10 10,000 . ...... 137 
100 ......... 14 25,000 ....... 216 

250 .. " " ... 22 

Differences-The standard errors shown are not directly appli
cable to differences between two sample estimates. The stand
ard error of a difference between estimates is approximately 
equal to the square root of the sum of the squares of the 
standard errors of each estimate considered separ3tely. 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 correlatiqn between the 
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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 
error. 

Illustration of the computation of the standard error of a 
difference-Table A-2 (section 2) of this report shows that in 
the United States in 1980 there were 3,877,000 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 1980 there were 1,816,000 owner-occupied 
housing units which had blown fuses or tripped breaker switches 
three times or more. Thus, the apparent difference between the 
number of 1980 owner-occupied housing units that had blown 
fuses or tripped breaker switches three times or more and that had 
breakdowns just one time, is 2,061,000. Interpolation in standard 
error table I shows that the standard error on an estimate of 
3,877,000 to be approximately 79,000 and the standard error 
on an estimate of 1,816,000 to be approximately 55,000. 
Therefore, the standard error of the estimated difference of 
2,061,000 is about 96,300. 

96,300 = J119,000)2 + (55,000)2 

Consequently, the 68-percent confidence interval for the 
2,061,000 difference is from 1,965,000 to 2,157,000 housing 
units. Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 1,907,000 to 2,215,000 housing units, and the 
95-percent confidence interval is from 1,868,000 to 2,254,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1980 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. 

TABLE IV. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, and Lacking Complete Plumbing Facilities for the Nonh
east, North Central, and West Regions: 1980 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) (000) (DOD) 

0 .......... 3 500 .......... 36 
5 .. ....... 4 1,000 ........ 51 
10 ......... 5 2,500 ........ 80 
25 ......... 8 5,000 ........ 111 
50 ......... 11 10,000 . ...... 153 
100 ......... 16 25,000 ....... 218 
250 ......... 26 

APPENDIX B-C ontinued 

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

1. From the appropriate standard error tables, determine the 
standard error of a SO-percent characteristic on the base of 
the median. 

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

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

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

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

Illustration of the computation of a 95-percent confidence 
interval fora median-Table A-3 (section 2) of this report shows 
the median value of specified owner-occupied housing units 
with one bathroom was $37,700 in 1980. The base of the 
distribution from which this median was determined is 
18,609,000 housing units. 

1. From standard error table V, the standard error of a 
50-percent characteristic on the. base of 18,609,000 is 
approximately 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 
percentage limits of 49.0 and 51.0. 

3. From table A-3 (section 2), it can be seen by cumulating the 
frequencies for the first three categories that 6,087 ,000 speci
fied owner-occupied housing units with one bathroom, or 32. 7 
percent, had a value less than $30,000 and that an additional 
4, 161,000 specified owner-occupied housing units with one 
bathroom, or 22.4 percent, had a value between $30,000 and 
$39,999. By linear interpolation, the lower limit of the 
95-percent confidence interval is found to be about: 

$30 000 + ($40 000-$30 000) 
149

·
0

-
32

· 71 = $37 300 . , , ' 22.4 , 

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

$30 000 + ($40 000-$30 000) 
151

·
0

-
32

·
11

=$38200 • • • 22.4 • 
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Thus, the 95-percent confidence interval ranges froni 
$37 ,300 to $38,200. 

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

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1980 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 nonsampl ing error associated with the AHS 
estimates. A reinterview program was conducted for a sub
sample of the AHS households. These households were revisited 
and answers to some of the questions on the AHS questionnaire 
were obtained again. The original interview and the reinterview 
were assumed to be two independent readings and thus were the 
basis for the measurement of the "content" error of these AHS 
estimates. 

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

1. The correct unit was visited. 
2. The. _correct number of housing units were interviewed at 

that address. 
3. The correct information on "Year Built" was obtained. 
4. The correct information on "Tenure" was obtained. 
5. The correct information on "Household Composition" was 

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

obtained. 
7. The correct information on "Occupancy Status" was 'ob

tained. 

The results of the 1980 and 1979 reinterview studies were 
not available at the time of publication; the results of the 1977 
and 1978 reinterview studies which are presented in the Census 
Bureau memoranda, "Reinterview Results for the Annual 
Housing Survey-National Sample 1977" and "Reinterview 
Results for the Annual Housing Survey-National Sample 1978" 
are presented here. In 1978, a substantial portion of the 
reinterview questionnaire was devoted to testing the new 
questions, one through seven (parts a and b). These questions 
(part a), which were asked only at housing units interviewed in 
the previous year, determined whether there had been a change 
since last year in selected nonattitudinal items. If a change had 
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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. In the reinterview, the interviewer asked these 
items using the questions as formatted in 1977. Comparing the 
responses from the differently formatted questions, the 1978 re
interview found that 80 percent of the questions showed low 
levels of inconsistency with the remainder showing moderate 
levels. 

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the nonatti
tudinal and 56 percent of the attitudinal items showing high 

·levels of inconsistency. But a large proportion (43 percent) of 
the nonattitudinal items showed a low level of inconsistency. 
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 to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabulations have been footnoted with a cautionary 
statement. 

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

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

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

It is estimated that the 1980 AHS sample missed about 1.4 
percent (i.e., about 251,000 units) of convention.al housing 
units built after April 1970, because the permits for these units, 
which were built before September 1980, were issued less than 
5 months in advance of the survey. The second-stage ratio 
~stimation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of 
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conventional new construction probably still exists. ~eview of 
the second-stage ratio estimation procedure indicates that we 
have consistently overcompensated for this deficiency every 
year since 1975 by ratio adjusting the new construction to 
counts of new construction for the end of the interview period, 
which has been December or January, instead of October: This 
overcompensation may inflate the new construction counts by 
100 ,000 to 300 ,000 units. 

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

Finally. it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
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that all units located inside these ED's would be represented in 
the sample. However, it has been estimated that the 1980 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are used because these units are not listed during the·canvassing. 

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

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

TABLE v. Standard Errors of Estimallld Percentages of Housing Units: 1980 (Excluding Estimated Percentages of Housing Units Pertaining to Lacking 
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complete Plumbing Facilitie~ and Housing Units With Spanish-Origin Householder) 

(68 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 

5 ................ 25.9 25.9 25.9 25.9 25.9. 25.9 25.9 29.5 
10 ............... 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 ............... 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ........ . . . . . . . 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
7,500 ............. 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ O.Q1 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
80,000 ............ - 0.05 0.07 0.10 0.14 0.2 0.2 0.2 
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, 
Lacking Complete Plumbing Facilities, and Housing Units With Spanish-Origin Householder: 1980 

(68 chances out of 100) 

Base of percentage 
Estimated percentage 

(000) 
0 or 100 1or99 2 or98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3 
25 ............... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 
50 ............... 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 ............... 0.9 1.0 1.4 2.1 2.9 3.5 42 4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ............. 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1 
7,500 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 ............ O.Q1 0.10 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 

TABLE VII. Standard EIJors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1980 
(Excluding Estimated Percentages of.Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Com· 
plate Plumbing Facilities for the Northeast, North Central, and West Regions) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(OOO) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
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TABLE VIII. Standard Errors of Estimated Parcantagas of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Badrooins, No Bath
rooms, and Lacking Complata Plumbing Facilities for tho Northeast, North Cantrel, and West Regions: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 1 50 

" 5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............... 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 ............... 5.0 5.0 5.0 5.0 6.9 8.2 . 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ............... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,500 ............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5 

--
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Source and Reliability of the Estimates 
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SAMPLE DESIGN 

The 1980 estimates are based on data collected from mid 
August 1980 through December 1980 for the Annual Housing 
Survey (AHS), which was conducted by the Bureau of the 
Census, acting as collection agent for the Department of Haus· 
ing 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. 

~pproximately 75,300 sample housing units (both occupied 
.'!'.~<},vacant) were ·eligible for interview in the 1980 Annual 
Housing Survey. Of this number, 4,200 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 75,300 eligible housing units, there were also 
6,500 sample units which were visited but were ineligible for 
interview for the AHS in terms of collecting information rele
vant to the 1980 housing inventory. 

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

One PSU was selected from each NSR stratum with prob
ability proportionate to the 1970 census population of the PSU. 
(This resu,;e<) in 220 NSR sample PSU's.) In addition, the NSR 
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strata were grouped into 110 pairs and 1 stratum was picked 
at random from each pair. From this stratum, an additional 
PSU was selected independently of the other PSU selected from 
this stratum. Since the two PSU's were independently selected 
it was possible for the same PSU to be selected' twice. Thi; 
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 1980 survey-The 
sample housing units designated to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in succeeding sections. 

1. All sample housing units that were interviewed in the 1979 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement Program). 

2. All sample hOusing units that were either type A noninter· 
views (i.e., units eligible to be interviewed) or type B non· 
interviews (i.e., units not eligible for interview at the time of 
survey but which could become eligible in the future) in the 
1979 survey. (For a list of reasons for type A and type B 
noninterviews, see the facsimile of the 1980 AHS question· 
naire, App-16.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1979 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1979 survey.) 

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

Selection of the 1973 sample housing units-The overall sam
pling rate used to select the sample for the 1973 AHS was about 
1 in 1,366. The within-PSU sampling rate for the AHS was de
termined so that the overall probability of selection for each 
sample housing unit was the same (e.g., if the probability of 
selecting a NSR PSU was 1 in 10, then the within-PSU sampling 
rate would be 1 in 136.6). · 
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Within the sample PSU's, a sample of the housing units 
enumerated in the 1970 Census of Population and Housing was 
selected for the AHS. In addition, a sample of new construction 
building permits was also selected to represent the units con
structed since the 1970 census. These samples were selected 
at about twice the rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice as large as needed. 
This sample was split into two equal-sized samples-one to be 
used for the AHS, and one to be held in reserve for possible 
future use for 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 HU's in the ED +Number of group quarters persons in the ED 

3 

4 

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

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

Splitting of the sample-The described sample selection pro
cedure produced clusters (or segments) of size-four housing 
units for the sample taken from the census address frame, the 
new construction frame, and the area sampling frame {mainly 
rural areas). Clusters of this size should result in a minimum 
loss in precision for estimates of housing characteristics in rural 
areas because of the heterogeneity of neighboring units. How
ever, clusters of size-two housing units, were considered to be 
more optimum within those areas where the housing char
acteristics 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 
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address and the new construction frames. This consisted of 
halving each sample cluster from these frames. Thus, two hous
ing units from each of these clusters were included in the survey 
and two housing units were held in reserve. No splitting opera
tion was carried out within the clusters selected from the area 
sampling frame; every other area sample cluster of four housing 

.!c,. 

units was used for the survey and the remaining clusters .were 
assigned to the reserve sample. 

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

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

1. New construction, from building permits issued prior to 
January 1970 for which construction had not been cOm
pleted at the time of the 1970 census. ' · '0 " 

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

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

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

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

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

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

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

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

ESTIMATION 

In 1980, the AHS estimates employed a three-stage ratio 
estimation procedure. However, prior to implementa
tion of the procedure, the basic weight (i.e., the inverse of the 
probability of selection) was adjusted to account for the type 
A noninterview housing units encountered in the AHS. This 
noninterview adjustment was done separately for occupied 
and vacant units. The noninterview adjustment was equal to 
the following ratio: 

Interviewed housing units+ Noninterviewed housing units 
Interviewed housing units 

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

1 CEN-SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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The first-stage ratio estimation factor for each specified 
category was as follows: 

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

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

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

The second-stage ratio estimation procedure was designed 
to adjust the AHS sample estimate of two categories of con
ventional new construction units, i.e., two categories of sam
ple units built April 1, 1970, or later, to two independently 
derived current estimates where a knOwi:i deficiency in the 
AHS sample exists (see the section on nonsampling error} for 
each of the four regions. These estimates were considered to 
be the best estimates available for the number of Conventional 
new construction units in these categories. 

The second-stage ratio estimation factor was as follows: 

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

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

The third-stage ratio estimation procedure was employed for 
all the AHS sample units. This procedure was designed to adjust 
the AHS sample estimates of housing (i.e., the estimates employ
ing the noninterview, first-stage, and second-stage adjustments) 
to current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of occupied housing units. Each of 
these categories is a combination 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 
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(CPS), a sample household survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey (HVS). a quarterly vacancy survey also con
ducted by the Bureau _of the Census. The denominators of the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage 
ratio estimation procedure. The computed third-stage ratio 
estimation factor was then applied to the existing weight for 

·each sample unit in each third-stage ratio estimation category. 
The second-stage and the third-stage ratio estimation pro· 

cedures were iterated in order to bring the AHS estimates into 
close agreement with both sets of "independent" estimates. 
The second-stage was modified so that the estimates for all 24 
categories of new construction would be identical to the esti
mates before the third-stage. Hence, the repeated second-stage 
had the effect of controlling the AHS sample estimates of new 
construction units to the "unbiased" sample estimates for 22 
categories of new construction units for each of the 4 regions 
(i.e., 14 categories for conventional new construction units and 
8 for new construction mobile homes) and of adjusting the 
AHS sample estimate of 2 categories of conventional new 
construction units to an independently derived current estimate. 

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

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

The third-stage ratio estimation procedure, as well as the 
overall estimation procedure, reduced the sampling error for 
most statistics below what would have been obtained by simply 
weighting the results of the sample by the inverse of the prob
ability of selection. The distribution of the housing population 
selected for the sample differed somewhat, by chance, from that 
of the Nation as a whole in such basic housing 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. There
fore, through the use of the three-stage ratio estimation procedure 
one can expect the sample estimate to be improved substantially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible erro~s associated with esti
mates based on data from sample surveys; sampling and non
sampling errors. The following is a description of the sampling 
and nonsampling errors associated with the AHS national 
sample. 

Sampling errors-The particular. sample used for this survey is 
one of a large number of possible samples of the same size that 
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could have been selected using the same sample design. Even·if 
the same schedules, instructions, and interviewers were used, 
estimates from each of the different samples would differ from 
each other. The variability between estimates from all possible 
samples is defined as sampling error. One common measure of 
sampling error is the standard error which measures the pre
cision with which an estimate from a sample approximates the 
average result of all possible samples. In addition, the standard 
error, as calculated for this report, also partially reflects the 
variation in the estimates due to some nonsampling errors, 
but it does not measure, as such, any systematic biases in the 
data. Therefore, the accuracy of the estimates depends on both 
the sampling and nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

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

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

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

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

The figures presented in the following tables are approxi
mations to the standard errors of various estimates shown in 
this report. In order to derive standard errors that would be 
applicable to a wide variety of items and also could be pre
pared at a moderate cost, a number of approximations were 
required. As a result, the tables of standard errors provide an 
indication of the order of magnitude of the standard errors 
rather than the precise standard error for any specific item. 

Standard errors of estimates of levels-Tables I and II present the 
standard errors applicable to the 1980 National housing inven
tory estimates in this report. Tables 111 and IV present the 
standard errors applicable to estimate for the Northeast, North 
Central, and West Regions, and tables 111 and V present the 
standard errors applicable to- estimates for the South Region. 
Linear interpolation should bfJ used to determine standard 
errors for levels of estimates not specifically shown in tables 
I through V. 
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Standard errors of estimates of percentages-The reliability of 
an estimated percentage, computed by using sample data for 
both numerator and denominator, depends upon both the size 
of the percentage and the size of the total upon which the 
percentage is based. Estimated percentages are relatively more 
'reliable than the corresponding estimates of the numerators 
of the percentages, particularly if the percentages are 50 percent 
or more. 

Tables VI through X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors of 
all ·national estimated percentages of housing units except those 
pertaining ·ta the specified items in table II. The standard errors 
shown ir:i table VII should be used for those specified items. 
Table VIII shows the approximate standard errors of the esti
mated percentages of housing units for the Northeast, North 
Central, South, and West Regions except for those percentages 
pertaining to the specified items in table IV. Table IX should be 
used for those specified items for the Northeast, North Central, 
and West Regions and table X for the South Region. Two-way 
interpolation should be used ·to determine standard errors for 
estimated percentages not specifically shown in tables VI 
through X. 

Included in tables I through X are estimat_es of standard 
errors for estimates of zero and zero percent. These estimates 
of standard errors are considered to be overestimates of th~ 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), 
"':"here x is n~t a subclass of y, tables VI through X underesti
mate the standard error of the ratio when there is little·or no 
correlation between x and y. For this type of ratio, a better 

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 
1980 (Excluding Estimates of Housing Units Pertaining to New Con
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Source of Water-Individual Well, Lacking Complete Plumb
ing, Mobile Homes, and Housing Units With Spanish-Origin Householder) 

(68 chances out of 1001 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(000) White (000) White 

(000) (000) (000) (OOO) 

0 ...... 2 2 1,000 42 39 
5 ...... 3 3 2,500 65 55 
10 4 4 5,000 91 59 
25 ..... 7 7 7,500 109 37 
50 ..... 9 9 10,000 . .'. 124 
100 ..... 13 13 25,000 ... 176 
250 ..... 21 21 50,000 ... 192 
500 ..... 29 29 80,000 ... 101 
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approximation of the standard error may be obtained by letting 
the standard error of the ratio be approximately equal to: 

(a )' · (a )' 
(100) (f ), -f + -!-

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

l/lustratian of the use of the standard error tables. ///ustra
tion /-Table A-2 of this report shows that in the United States 
there were 9,525,000 specified owner-occupied housing units 
with two bedrooms in 1980. Interpolation of the s~andard error 
in table I shows the the standard error of an estimate of this 
size is approximately 121,000. The following procedure was 
·used in interpolating. 

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

Size of estimate 
(000) 

7,500 ................ . 
9,525 ................ . 
10,000 ............... . 

Standard error 
(000) 

109 
x 

124 

By vertically interpolating between 109 and 124, the entry for 
-"x'' is determined to be 121. 

9,525-7 ,500 = 2,025 
10,000-7,500 = 2,500 

109 + 2•
025 

(124-109) = 121 
2,500 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 9.404,000 to 9,646,000 housing units. 
Therefore, ~conclusion tha:t the average estimate of 1980 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 9,331,000 
to 9,719,000 housing units with 90 percent confidence; and 
that the average estimate lies within the interval frOm 9,283,000 
to 9,767,000 housing units with 95 percent confidence. 

Table A-2 also shows that of the 9,525,000 specified owner
occupied housing units with two bedrooms in 1980, 1,151,000, 
or 12.0 percent, were valued between $10,000 and $19,999. 
Interpolation of the standard error in table VI (i.e., interpola
tion on both the base and percent) shows that the standard 
error of the above percentage is 0.4 percentage points. The 
following procedure was used in interpolating. 
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The information presented in the following table was ex
tracted from table VI. The entry for "p" is the one sought. 

Base of percentage 
(000) 

Estimated percentage 

10 12 15 

7,500 .......... . 0.5 
9,525 .......... . 
10,000 ......... . 0.4 

a 
p 
b 

0.5 

0.5 

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

12.1-10.0 = 2.1 
15.0-10.0= 5.0 

0.5 + ~:~ (0.5-0.5) = 0.5 

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

12.1-10.0 = 2.1 
15.0-10.0 = 5.0 

0.4 + ~ (0.5-0.4) = 0.4 
5.0 

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

9,525-7 ,500 = 2,025 
10,000-7,500= 2,500 

0 5 + 2,025 (0.4-0.5) = 0.4 
. 2,500 

TABLE II. Standard Erron of Estimated Numban of Housing UniU 
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 Spanish
Origin Householder: 1980 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(000) White (000) White 

(000) (ODO) (000) (000) 

0 ...... 2 2 1,000 ... 48 45 
5 ...... 3 3 2,500 ... 76 64 
10 . . . . . 5 5 5,000 . .. 105 69 
25 ..... 8 8 7,500 . . . 127 42 
50 ..... 11 11 10,000 ... 144 -
100 ..... 15 15 25,000 ... 204 -
250 ..... 24 24 50,000 ... 223 -
500 ..... 34 33 

App-51 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 11.7 to 12.5 percent; the 9Cl-percent confi
dence interval is from 11.5 to 12.7 percent; and the 95-percent 
confidence interval is from 11.3 to 12.9 percent. 

Illustration //-Table A-2 of this report shows that in the United 
States in 1980 there were 5,941,000 specified owner-occupied 
housing units whose source of water was an individual. well. 
Interpolation of the data in table II shows that the standard 
error of an estimate of this size is approximately 113,000. 
Therefore, a conclusion that the average estimate, derived from 
all possible samples, of 1980 specified owner-occupied housing 

TABLE Ill., Standard Errors of Estimated Numben of Housing UniU 
Pertaining to the Northeast, North Central, South, and West Regions: 
1g30 (Excluding Estimates of Housing Units Pertaining to New Con
struction. Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, and lacking Complete Plumbing for the Northeast, North 
Central, and West Regions and Excluding Source of Water-Individual 
Well, and Mobile Homes for Each of the Regions.) 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (ODO) (ODO) (000) 

0 .......... 2 500 ......... 31 
5 .......... 3 1,000 . ...... 43 
10 . . . . . . . . . 4 2,500 ....... 68 
25 . . . . . . . . . 7 5,000 ....... 97 
50 ......... 10 10,000 ....... 137 
100 ......... 14 25,000 .... : .. 216 
250 ......... 22 

"J ' 

TABLE IV. Standard Errors of Estimated Numben of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, and lacking Complete Plumbing for the 
Northeast, North Central, and West Regions and to Source of Watar
lndividual Well, and Mobile Homes for Iha Northeast and North Central 
Regions: 1980 

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

Size of Standard Size of Standard 
estimate error estimate error 

(000) (ODO) (000) (ODO) 

0 .......... 3 500 ......... 36 
5 .......... 4 1,000 ....... 51 
10 . . . . . . . . . 5 2,500 ....... 80 
25 ......... 8 5,000 . ...... 111 
50 ......... 11 10,000 ....... 153 
100 ......... 16 25,000 ....... 218 
250 ......... 26 

. 
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units whose source of wafer was an individual well, lies within 
the interval from 5,828,000 to 6,054,000 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 5,760,000 to 6, 122,000 housing units 
with 90 percent confidence; and that the average estimate lies 
within the interval from 5,715,000 to 6,167,000 housing units 
With 95 percent confidence. 

Table A·2 also shows that of the 5,941,000 specified owner
occupied housing units in 1980 whose source of water was an 
individual well, 185,000, or 3.1 percent, were valued at less 
than $10,000. Interpolation in table VII (i.e., interpolation 
on both the base and the percent) shows that the standard 
error of the above percentage is 0.4 percentage points. Conse
quently, the 68-percent confidence interval, as shown by these 
data is from 2.7 to 3.5 percent; the 90-percent confidence 
interval is from 2.5 to 3.7 percent; and the 95-percent confi
dence interval is from 2.3 to 3.9 percent. 

Differences-The standard errors shown are not directly ap
plicable to differences between two sample estimates. The 
standard error of a difference between estimates is approxi
mately equal to the square root of the sum of the squares of 
the standard errors of each estimate considered separately. 
This formula is quite accurate for the difference between 
estimates of the same characteristics in two different areas or 
the difference between separate and uncorrelated character
istics in the same area. If, however, there is a high positive 
correlation between the two characteristics, the formula will 
overestimate the true error. However, if there is a high negative 
correlation between the two characteristics, the formula will 
underestimate the true standard error. 

Illustration of the computation of the standard error of a 
difference-Table A-2 shows that in the United States in 1980 
there were 1, 151,000 specified owner-occupied housing units 
with two bedrooms valued between $10,000 and_ $19,999. 
It also shows that in the United States in 1980 there were 

TABLE v. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to Source of Water-Individual Well and Mobile Homes for 
the South Region: 1980 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 
(000) (ODO) IOOO) (000) 

0 .......... 4 500 ......... 45 
5 .......... 5 1,000 . ...... 64 
10 . . . . . . . . . 6 2,500 ....... 99 
25 . . . . . . . . . 10 5,000 ....... 136 
50 ......... 14 10,000 ....... 181 
100 ......... 20 25,000 ....... 225 
250 ......... 32 
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1,720,000 specified owner-occupied. housing units "vith two 
bedrooms valued between $20,000 and $29,999. T.!).us, the 
apparent difference between the number of 1980 specified 
owner-occupied housing units with two bedrooms' valued be· 
tween $10,000 and $19,999 and those valued between $20,000 
and $29,999 is 569,000. Interpolation of the data in table I 
shows the standard error on an estimate of 1,151,000 to be 
approximately 44,000 and the standard error on an estimate 
of 1,720,000 to be approximately 53,000. Therefore, the stand
ard error of the estimated difference of 569,000 is about 
69.000. 

69,000 = "1/(44,000)2 + (53,000)2 

Consequently, the 68-percent confidence interval for the 569,000 
difference is from 500,000 to 638,000 housing units. Therefore, 
a conclusion that the average estimate of this difference, derived 
from all possible samples, lies within a· range computed in 
this way would be correct for roughly 68 percent of all possible 
samples. Similarly, the 90-percent con_fidence interval is from 
459,000 to 679,000 housing units, and the 95-percent confi
dence interval is from 431,000 to 707,000. Thus, we can con
clude with 95 percent confidence that the number of 1980 
specified owner-occupied housing units with two bedrooms 
valued between $20,000 and $29,999 is greater than the num
ber valued between $10,000 and $19,999 since the 95-percent 
confidence interval of this difference does not include zero or 
negative values. 

Medians-For the medians presented in certain tables, the 
sampling error depends on the size of the base and on the 
distribution upon which the median is based. An approxi· 
mate method for measuring the reliability· of the estimated 
median is to determine an interval about the estirryated median 
so. that there is a stated degree of confidence that the average 
median from ~II possible samples lies within the interval. 
The followi~g procedure may· be used to estimat,e confidence 
limits of a median based on sample data: 

1. From the appropriate standard error tables, d~termine the 
standard error of a SO-percent characteristic on the base of 
the median; 

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

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

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

A two-standard-error confidence interval may be determined 
by finding the values corresponding to 50 percent plus and minus 
twice the standard error determined in step 1. For about 95 
out of 100 possible samples, the average median. from all pos
sible samples would lie between these two values. 
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Illustration of the compu'tation of the 95-percent confidence 
interval for a median-Table A·2 of this report shows the 
median value of specified owner-occupied housing units with 
two bedrooms in the United States was $38, 100 in 1980. The 
base of the distribution, from which this median was determined · 
is 9,525,000 housing units. 

1. From table VI, the standard error of a 50-percent character· 
istic on the base of 9,525,000 is 0. 7 percentage points. 

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

3. From table A-2, it can be seen by cumulating the frequencies 
for the first three categories that 3,272,000 owner-occupied 
_housing units with two bedrooms, or 34.4 percent, had a 
value less than $30,000 and an additional 1,839,000 owner· 
occupied housing units with two· bedrooms, or 19.3 percent, 
had a ·value between $30,000 and $40,000. By linear inter· 
polation, the lower limit of the 95-percent confidence 
interval is found to be aboot: 

$30,000 + ($40,000-$30,000) 
148·~;;4 ·41 = $37,400 

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

$30 000 + ($4. 0 000-$30 000) l51.4- 34.4l = $38 800 
' ' ' 19.3 ' 
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Thus, the 95-percent confidence interval ranges from $37 ,400 
to $38,800. 

Nonsampling errors-In general, nonsampling errors can be 
attributed to many sources: Inability to obtain information 
about all cases, .definitional dificulties, differences in the inter
pretation of questions, inability or unwillingness to provide 
correct information on the part of respondents, mistakes in 
recording or coding the data, and other errors of collection, 
response, processing, coverage, and estimation for missing data. 
As can be seen from the list, nonsampling errors are not unique 
to sample surveys since they can, and do, occur in complete 
censuses as well. 

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errOrS associated with the estimates for the 1980 AHS national 
sample. 

Reinterview program-For the AHS national sample, a study 
was conducted to obtain a measurement of some of the com
ponents. of the nonsampling error associated with the AHS 
estimates. A reinterview program was conducted for a sub
sample of the AHS households. These households were 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. 

TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1980 (Excluding Estimated Percentages of Housing Uniu Pertaining to New 
Construction, Lacking Complete Kitchen Facilities, No Bedrooms. No Bathrooms, Source of Water·lndividual Well, Lacking Complete Plumbing, Mobile 
Homes, and Housing Units With Spanish-0 rigin H ousaholder) 

(68 chances out of 100) 

Base of Estimated percentage 
percenta!ie 

(000) 0 or 1 DO 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 . . . . . . . . . . . . . . . 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 ............... 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............... 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 

250 ........... ' ... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 

2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
7,500 ............. 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
10,000 . . . . . . . . . . . . 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 . . . . . . . . . . . . 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 

B0,000 ......... ·, .. - 0.05 0.07 0.10 0.14 0.2 0.2 0.2 
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As part of the reinterview, an additional check was carried 
out for interviewer evaluation and quality control. This check 
was made at each of these households to determine if the 
following was done during the original interview. 

1. The correct unit was visited. 
2: The correct number of housing units were interviewed at 

'that address. 
3. The correct information on "Year Built" was obtained. 
4. The correct information on "Tenure" was obtained. 
5. The correct information on "Household Composition" was 

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

obtained. 
7. The correct information on "Occupancy Status" was 

obtained. 

The results of the 1980 and 1979 reinterview studies were 
not available at the time of publication; the results of the 1977 
·and 1978 reinterview studies which are presented in the Census 
Bureau memoranda, "Reinterview Results for the Annual 
Housing Survey-National Sample 1977'' and "Reinterview 
Results for the Annual Housing Survey-National Sample 1978" 
are presented here. 

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

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of, the nonat
titudinal and 56 percent of the attitudinal items showing 
high levels of inconsistency. But a large proportion (43 percent) 
of the nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and 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 compara~le cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabUlations, have been footnoted with a c8utionary 
statement. 

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

TABLE VII. Standard Errors of Estimated Per<antagas of Housing Units Partalning to Naw Construction, Lacking Completa Kitchan Facilities, No Bed
rooms, No Bathrooms, Source of Water-Individual Well, Lacking Complata Plumbing, Mobila Homes, and Housing Units With Spanish-Origin Housa
holder: 19BO 

(68 chances out of 100) 

Base of Estimatad parcantaga 
percentage 

(000) 0 or 100 1 or 99 2 or 9B 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 . 19.1 19.1 21.0 24.3 
25 ............... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 
50 ............... 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 ............... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ............. 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1. 1 
7,500 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 : 0.5 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 
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A possible explanation for the results of the AHS and census, 
reinterview studies, as well as the surveys themselves, is that 
the respondents may lack precise information. Also, because the 
results of the reinterview studies are derived from sample 
surveys, there is sampling error associated with these estimates 
of nonsampling error. Therefore, the possiblity of such errors 
should be taken into account when considering the results of 
these studies. 

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

It is estimated that the 1980 AHS sample missed about 
1.4 percent (i.e., about 251,000 units) or all conventional hous· 
ing units built alter April 1970 because the permits for these 
units, which were built before September 1980, were issued 
less than 5 months in advance of the survey. The second-stage 
of ratio estimation procedure was employed to reduce the 
effect of this deficiency although some bias in the AHS esti
mates of conventional new construction probably still exists. 
Review of the second-stage ratio estimation procedures indicates 
that we have consistently overcompensated for this deficiency 
every year since 1975 by ratio adjusting the new construction 
to counts of new construction for the end of interview period, 
which has been December or January, instead of October. This 
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overcompensation may inflate the new construction counts by 
100,000 to 300,000 units. 

In addition, the 1976 Coverage Improvement Program had 
certain deficiencies. First, when the canvassing was done to 
identify mobile home parks that were not in the same sample, 
frame or not on the commercial lists, only 92 percent of1 ~h~: 

census address frame ED's were represented. Second, it ap~~~rs 
that the listiryg procedure (used to find mobile homes placed 
outside parks. units converted from nonresidential to residential, 
and houses that had been moved onto their present site) was not 
very efficient for finding nonresidential conversions (which 
might be primarily in business districts), since the listing pro
cedure started from a residential unit. (The sample estimate of 
this component was approximately 16,000 housing units with 
a standard error of 12,000.) 

Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these ED's would be represented in 
the sample. However. it has been estimated that the 1980 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are used because these units are not listed during the canvassing. 

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

Rounding errors-In errors associated with processing, the 
rounding of estimates introduces another source of error in the 
data, the severity of which depends on the statistic being 

TABLE VIII. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Nonheast, Nonh Central, South, and West Regions: 1980 
(Excluding Estimated Percentages Penaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complete Plumbing for the Nonheast, Nonh Central, 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 Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 

' 
15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 

25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 

. . 
0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 

2,500 ............. 0.07. 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 .... : ........ 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
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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 la_rge bases. This means that confidence 
intervals formed from the standard errors given may be dis-
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tarted, and this should be taken into account w~en considering 
the results of this survey. Also since medians in this report were 
computed using unrounded data, instead of the. published 
rounded data, they can differ from medians calculated directly 
from the published data. 

TABLE IX. Standard Erron of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed· 
rooms, No Bathrooms, and Lacking Complete Plumbing for the Northeast, North Central, and West Regions and to Source of Water-Individual Well, 
and Mobile Homes for the Northeast and North Central Regions: 1980 

(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 lited below) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 

5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 
10 ............... 20.7 :20.7 20.7 20.7 20.7 20.7 22.1 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 
50 ............... 5.0 5.0 5.0 5.0 6.9 8.2 9.9 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 
250 ............... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 
500 ............... 0.5 o.7 1.0 1.6 2.2 2.6 3.1 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 
2,500 ............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 
25,000 ............. 0.01 0.10 0.14 0.2 0.3 0.4 0.4 

TABLE X. Standard Erron of Estimated Percentages of Housing Units Pertaining to Source of Water·lndividual Well and 
Mobile Homes for the South Region: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 

5 ................ 45.2 45.2 45.2 45.2 45.2 45.2 45.2 
10 ............... 29.2 29.2 29.2 29.2 29.2 29.2 29.2 
25 ............... 14.1 14.1 14.1 14.1 14.1 14.5 17.6 
50 ............... 1.6 1.6 1.6 7.6 8.6 10.2 12.4 
100 ............... 4.0 4.0 4.0 4.4 6.1 7.2 8.8 
250 ............... 1.6 1.6 1.8 2.8 3.9 4.6 5.6 
500 ............... 0.8 0.9 1.3 2.0 2) 3.2 3.9 
1,000 ............. 0.4 0.6 0.9 1.4 1.9 2.3 2.8 ' 
2,500 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.8 
5,000 ............. 0.08 0.3 0.4 0.6 0.9 1.0 1.2 . 
10,000 ............ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 
25,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 

50 

36.1 
25.5 
16.2 
11.4 

8.1 
5.1 
3.6 
2.6 
1.6 

' 1.1 

' 
0.8 
0.5 

' 

50 

45.4 
32.1 
20.3 
14.4 
10.1 
6.4 
4.5 
3.2 
2.0 
1.4 
1.0 
0.6 

' l 
l 
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SAMPLE DESIGN 

The 1980 estimates are based on data collected from 
mid-August 1980 through December 1980 for the Annual 
Housing Survey (AHS), which was conducted by the Bureau of 
the Cens..;, 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 74,800 sample housing units (both occupied 
and vacant) were eligible for interview in the 1980 Annual 
Housing Survey. Of this number, 4, 100 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as 1"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 74,800 housing units which were eligible for 
interview, there were also 5,000 sample units which were visi~ed
but were ineligible for interview for the AHS in terms of 
collecting information relevant to the 1980 housing inventory. 

Sel~ction of sample areas-The United States was divided into 
areas made up of oounties and independent cities referred to as 
primary sampling units (PSU's). These PSU's were then grouped 
into 376 strata, 156 of which consisted of only one PSU in 
sample with certainty. These 156 strata, mostly the larger 
SMSA's, were called self-representing (SR), 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<;elf-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 
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NSR strata were grouped into 110 pairs and one stratum was 
picked at random from each pair. From this stratum, ·an 
additional PSU was selected independently of the other PSU 
selected from this stratum. Since the two PSU's were independ· 
ently selected, .it was possible for the same PSU to be selected 
twice. This occurred in ·25 instances, producing an additional 85 
NSR sample PSU's, thus giving a grand total of 461 PSU's. 

Designation of sample housing units for the 1980 survey-The 
sample housing units designateil to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in succeeding sections. 

1. All sample housing units that were interviewed in the 1979 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement Pro
gram). 

2. All sample housing units that were either type A noninter
views (i.e., units eligible to be i~terviewed) or type B 
noninterviews (i.e., units not eligible for interview at the 
time of the survey but which could become eligible in the 
future) in the 1979 survey. (For a list of reasons for type A 
and type B noninterviews, see the facsimile of the 19BO AHS 
questionnaire, page App-20.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1979 survey. (This sample 
represented the housing units built in permit-issuing .areas, 
since the 1979 survey.)· 

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

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

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

Number of group quarters persons in the ED 
Number of HU's in the ED + . 

3 
4 

The next step was to select an expected clu~ter of about four 
neighboring housing units within each sample ED. For most of 
the ED's, the selection was accomplished using the list of. 
addresses for the ED as compiled in the 1970 census. However, 
in those ED's where addresses were incomplete or inadequate 
(mostly rural areas),. the selection process was accomplished 
using area sampling. methods. These ED's were divided into 
segments, (i.e., small land areas with well~efined 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 units was selected from 
building permits issued since January 1970. Within each sample 
PSU, the building permits were chronologically· ordered by 
month issued, and compact clusters of approximately, four 
housing units were created. These clusters were then sampled at 
the rate of 2 in 1,366. Housing units constructed since the 1970 
census in areas which do not issue building permits Were. 
brought into the sample as a result of the area sample described. 

Splitting of the sample-The described sample selection proce· 
dure produced clusters (or segments) of size.four housing units 
for the sample taken from the census address frame, the new 
construction frame, and the area sampling frame (mainly rural 
areas) .. Clusters of this size should result in a minimum loss in 
precision for estimates of housing characteristics in rural areas 
because of the heterogeneity of neighboring units. However, 
clusters of size-two housing units were considered to be more 
optimum within those areas where the housing characteristics of' 
neighboring units tend to be very similar (i.e., urban areas and 
new construction units). A splitting operation was then carried 
out for clusters selected from the census address and the new 
construction frames. This consisted of halving each sample 
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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 o:ut 
within the clusters selected from the area sampling fr'ame; every 
other area sample cluster of four housing units was used for the 
survey and the remaining clusters were assigned to the reserve 
sample. 

Selection of supplemental sample housing units in rural areas
In 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics, by doubling the 
number of sample housing units from rural areas. This was 
accomplished by. reactivating the reserve sample, !elected in the 
original sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new construc
tion frames, the other half of each rural cluster (an expected 
two housing units) was reactivated in 1974. Similarly, for the 
area s~mpling frame~ the entire reserve clu~ter (an expected four 
housing uni~s_) was reactivated in 1974, if the cluster was rural. 
This supplementation increased the overall probability of 
selection for sariiple housing units in rural areas to about 2 in 
1,366; whereas, the overall probability of selection for sample' 
ho~sing units in ~rban areas remain_ed 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 ~rrect ~ertain deficiencies in the AHS 
national sample from the census address and new construction 
frames. The coverage deficiencies included the following units: 

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

2 .. Uf!i.ts. converted to residential use in structures totally 
n~nresidential at the time of the 1970 census. 

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

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

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

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

A sample of mobile homes, placed in parks that were 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 ~xpected ~ize of four sites. These 
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clusters were then sampled so that the overall probability of 
selection was about 1 in 1,366. 

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

1977 sample reduction-By 1977, the addition to the sample 
(from prim'arily new construction) and the ·coverage improve· 

ments had increased the total sample size (interviews plus 
noninterviews) to about 81,000. The sample was reduced by 
about 7 percent to approximately 75,000 in 1977. However, 
this reduction did not include any CEN-SUP1 units or units 
which were selected as part of the 1976 Coverage Improvement 
Program. Thus, the overall probability of selection for these 
latter units remained unchanged, and for ~~e rest of the units 
their probability of selection was about 1 in 1,472, if they were 
urban and about 1 in 736, if they were rural.· 

ESTIMATION 

In 1980, the AHS estimates employed a three-.tage ratio 
es1;imation procedure. ·However, prior to impleriientation of the 
procedure, the basic weight (i.e.; the inverse of the probability 
of selection) was adjusted io account for the type A noninter
view· housing units encountered in the AHS. This noninterviE!w 
adjustment was done separately for occupied and vacant units. 
The noninterview adjustme!'lt.was eq.ual to th~ following ratio: 

. . 
Interviewed housing units+ Non interviewed 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 ~he differences 
that existed at the time of the 1970 census in the distribution 
by tenure and residence of the. housing population estimated 
from the sample NSR PSU's and that of the NSR housing 
population in each of the four census regions of the country. 

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

1 CEN-SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970.census. 
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The 1970 census housing population in the residence-tenure category 
for all NSR strata in a census region 1. 

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

The numerators of the ratios W.re calculated by o~~aining th.e 
1970 census housing. counts for each of the residence-tenure 
categories for each NSR stratum and summing these counts 
across. the NSR strata in each census region. The dehominators 
were •calculated by obtaining the 1970 census housing counts 
for each ot' the residence-tenure categories for each NSR sample 
PSU, weighting these counts by the inverse of the probability of 
selecting that PSU, and summing these weighted counts across 
the NSR sample PSU's in each ce~sus region. The.: computed 
first-stage ratio estimation factor was then applied to the exist
ing· 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 two categories Of conven
tional new construction units, i.e., two categories :of sample 
units built April 1, 1970, or later, to two independently derived 
current estimates where a known deficiency in the AHS sample 
exists (see the section on nonsampling error) for each of the 
four regions .. These estimates were considered to b'e the best 
estimates available for the number of conventional new con
struction units in these categories. 

The second-.tage ratio estimation factor was as follows: 
' 

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

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

The third-.tage ratio estimation procedure was employed for_ 
all the AHS sample units. This procedure was designed to adjust 
the AHS s~mple estimates of housing (i.e., the estimates employ- · 
in~ ·the noninterview, first-stage, and second-stage adjustments) 
to.current vacant hOusing estimates for 4 categories of vacant 
housing units and to independently derived curre~t hOusing 
estimates for 24 categories of occupied housing units. Each of 
these categories is a combination of the characteristics of 
residence, tenure, race of householder, and sex of hci'useholder. 

The third-.tage 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 1n the categor;v 

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

The secor_id-stage and the third-stage ratio estimation proce
dures were repeated in order to bring the AHS estimates into 
close agreement with both sets of "independent" estimates. The 
second .. tage was modified so that the estimates for all 24 
categories of new construction would be identical to the 
estimates before the third .. tage. l:lence, the repeated second
stage had the effect of controlling the AHS sample estimates of 
new construction units to the "unbiased" sample estimates for 
22 categories of new construction units for each of the four 
regions (i.e., 14 categories for conventional new construction 
units and 8 for new construction mobile homes) and, of adjust
ing the AHS sample estimate of 2 categories of conventional 
new construction units to an independently derived current 
estimate. 

The nUmerators were.either the unbiased weighted estimates 
. for the AHS sample units, using the existing weight after the 

first-stage ratio estimation procedure {i.e., the estimates employ
ing the noninterview and first·stage adjustments) or the inde
pendent estimate derived from data based on the SOC. 

The denominators o~ the ratios in this repetitive process were 
obtained from the weighted estimates for the AHS sample units 
after the previous stage of ratio estimation. The factors resultin9 
from this repetitive 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 .. tage ratio estimation procedure, as well as the 
overall estimation procedure, reduced the sampling error for 
most statistics below what would have been obtained by simply 
weighting the results of the sample by the inverse of the 
probability of ·selection. The distribution of the housing 
population selected for the sample differed somewhat, by 
chance, from that of the Nation as a whole in such basic housing 
characteristics as tenure, vacancy status, residence, race of 
householder, and sex of householder. These characteristics are 
probably closely correlated with other housing characteristics 
measured for the AHS. Therefore, through the use of the 
three-stage ratio estimation procedure one can expect the 
sample estimate to be improved substantially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors associated with 
estimates based on data from sample surveys: sampling and 
nonsampling errors. The following is a description of the 
sampling and nonsampling errors associated with the AHS 
national sample. 

Sampling errors-The particular sample used for this survey is 
one of a large number of possible samples of the same size that 
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could have been selected using the same sample design. Even if 
the same questionnaires, instructions, and interviewers Were 
used, estimates for each of the different samples would differ 
from each other. The variability between estimates from all 
possible samples is defined as sampling error. One common 
measure of sampling error is the standard error which measures 
the precision with which an estimate from a sample approxi
mates the average result of all possible samples. In addition, the 
standard error, as calculated for this report, partially reflects the 
variation in the estimates due to some nonsampling errors, but it 
does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

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

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

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

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

The figures presented in the following tables are approxi
mations to the standard errors of various estimates shown in this 
report. In order to derive standard errors that would be 
applicable to a wide variety of items and also could b0 prepared 
at a moderate cost, a number of approximations were required. 
As a result, the tables of standard errors provide an indication of 
the order of magnitude of the standard errors rather than the 
precise standard eri-or for any specific item. 

Standard errors of estimates of levels-Tables I and II present 
the standard errors applicable to the 1980 national housing 
inventory estimates in this report. Tables Ill, IV, and V present 
the standard errors applicable to estimates for the Northeast, 
North Central, South, and West Regions. Linear interpolation 
should be used to determine standard errors for levels of 
estimates not specifically shown in tables I through V. 
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TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1980 
(Excluding Estimates of Housing Units Pertaining to New Construction. 
No Bedrooms, Lacking Complete Plumbing, Mobile Homes, and Housing. 
Units With Spanish-Origin Househol_der) 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate 
Total or 

estimate 
Total or 

(000) 
White 

Black (000) 
White 

Black 

(000) (000) (000) (000) 

0 ...... 2 2 1,000 . '. 42 39 
5 ...... 3 3 2,500 ... 65 55 
10 . . . . . 4 4 5,000 ... 91 59 
25 ..... 7 7 7,500 ... 109 37 
50 .. '. .. 9 9 10,000 . . 124 -
100 ..... 13 13 25,000 . . 176 -
250 ..... 21 21 50,000 .. 192 -
500 ..... 29 29 80,000 .. 101 -

TABLE II. Standard Errors of Estimated Numbers of Housing Units Per
taining to New Construction, No Bedrooms, Lacking Completa 
Plumbing, Mobile Homes, and Housing Units With Spanish-Origin 
Householder: 1980 

(68 chances out of 100) 

Size of 
Standard•error 

Size of 
Standard error 

estimate 
Total or 

estimate 
Total or 

(000) 
White 

Black (000) 
White 

Black 

(000) (000) (000) (000) 

0 ...... 2 2 1,000 ... 48 45 
5 .. " .. 3 3 2,500 ... 76 64 
10 ..... 5 5 5,000 ... 105 69 
25 ..... 8 8 7,500 ... 127 42 
50 ..... 11 11 10,000 .. 144 -
100 ..... 15 15 25,000 .. 204 -
250 ..... 24 24 50,000 .. 223 -
500 ..... 34 33 

Standard errors. of estimates of percentages-The reliability of 
an estimated percentage, computed by using sample data for 
both numerato"r and denominator, depends upon both.the size 1 

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. 
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TABLE 111. Standard Errors of Estimated Numbers of Housing Units Per· 
taining to the Northeast, North Centnl, South, and West Regions: 1980 
(Excluding Estimates of Housing Units Pertaining to New Construction, 
No Bedrooms, and Lacking Complete Plumbing for the Northeast, 
North Central, and West Regions, and Excluding Mobile Homes for 
Each of the Regions) 

(68 chances out of 100) 

Size of Standard Size of : Standard 
estimate error estimate error 

(000) (000) (OOO) (ODO) 

0 .......... 2 500 ......... ,, 31 
5 ........ · .. 3 1,000 ....... . ' 43 
10 ......... 4 2,500 ....... 68 
25 ......... 7 5,000 ....... 97 
50 ......... 10 10,000 ' 137 ...... 
100 ......... 14 25,000 ...... 216 
250 ......... 22 

Tables VI through X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors of · 
all national estimated percentages of housing units except those 
pertaining to the specified items in table II. The standard errors 
shown in table VII should be used for those specified items. 
Table VIII shows the approximate standard error of.all regional 
estimated percentages of housing units except those pertaining 
to the specified items in tables IV 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 I through X are estimates of standard 
errors for estimates of zero and zero percent. These estimates of 
standard errors are considered to be overestimates of the true 
standard errors and should be used primarily for constrUction of 
confidence intervals for. characteristics when an estinlate of zero 
is obtainec'.i. 

Standard errors·ot ratios-For ratios of the form (100) (x/y). 
where x is not· a subclass of y, tables VI through X under
estimate the standard error of the ratio when there is little 
or no correlation between x and y. For this type of ratio, a 
better approximation of the standard error may be obtained by 
letting the standard error of the ratio be approxim~tely equal 
~= i' 

where: x =the numerator of the ratio 
y =the denominator of the ratio 
ax =the ~tandard error of the numerator 
ay ~.the standard error of the denominator·. 
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Illustration of the use of the standard error tables. Illustration 
/-Table A·1 of this report shows that inside the United States 
there were 4,146,000 owner-occupied housing units occupied 
by recent movers. in 1980. Interpolation in standard error 
table I shows that the standard error of an estimate of this 
size is approx.imately 82,000. The following procedure was used 
in interpolating. 

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 
(000) 

2,500 ................ . 
~146 ................ . 
5,000 ................ . 

Standard error 
(000) 

65 
x 

91 

By vertically interpolating between 65 and 91, the entry for "x" 
is determined to be 82. 

4, 146-2,500 = 1,646 
5,000-2,500 = 2,500 

65 + 1 
•
646 

(91-65) = 82 
2,500 

Consequently, the 68-percent confidence interval, as shown by 
these data, if from 4,064,000 to 4,228,000 housing units. 
Therefore, a conclusion that the average estimate of 1980 
housing units of this type lies within a range computed in this 
way would be correct for roughly 68 percent of all possible 
samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
4,015,000 to 4,277,000 housing units with 90 percent ci>n- ' 
fidence; and that the average estimate lies within the interval 
from 3,982,000 to 4,310,000 housing units with 95 percent 
confidence. 

Table A-1 also shows that of the 4,146,000 owner-occupied 
housing units occupied by recent movers in 1980, 203,000, or 
4.9 percent, had six persons or more. Interpolation in standard 
error table VI (i.e., interpolation on both the base and percent) 
shows that the standard error of the above percentage is 0.5 
percentage points. ~e following procedure was used in inter· 
polating. 

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

Base of percentage 
Estimated percentage 

(ODO) 
2 4.9 5 

2,500 ............ 0.4 a 0.6 
4,146 ............ p 
5,000 ............ 0.3 b 0.4 
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1. By horizontal interpolation between 0.4 and 0.6, the entry 
for cell "a" is determined to be 0.6. 

4.9-2.0 = 2.9 
5.0-2.0 = 3.0 

0.4 + 
2
3·

9 
(0.6--0.4) = 0.6 .o 

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

4.9-2.0 = 2.9 
5.0-2.0 = 3.0 

0.3 + 2·
9 

(0.4--0.3) = 0.4 
3.0 

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

4, 146-2,500 = 1,646 
5,000-2,500 = 2,500 

0.6 + ~::~ (0.4--0.6) = 0.5 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 4.4 to 5.4 percent; the 90-percent confidence 
interval is from 4.1 to 5.7 percent; and the 95-percent 
confidence interval is from 3.9 to 5.9. percent. 

Illustration //-Table A-21 of this report shows that in the 
United States in 1980 there were 180,000 owner-occupied 
housing units having a recent mover householder of Spanish
origin. Interpolation in standard error table II shows. that the 
standard error of an estimate of this size is approximately 
20,000. Consequently, the 68-percent confidence interval is 
from 160,000 to 200,000 housing units. Therefore, a conclusion 
that the average estimate, derived from all possible samples, of 
.1980 owner-0ccupied housing units having a recent mover 
householder of Spanish-0rigin 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 212,000 housing units with 90 percent confidence; 
and that the average estimate lies within the interval from 
140,000 to 220,000 housing units with 95 percent confidence. 

In 1980, table A·21 also shows that of the 180,000 
owner-0ccupied housing units having a recent mover house
holder of Spanish-origin, 76,000, or 42.2 percent, had three 
bedrooms. Interpolation in standard error table VII (i.e., 
interpolation on both. the base and the percent) shows that the · 
standard error of the above percentage is 6.0 percentage points. 
Consequently, the 68-percent condifence interval, as shown by 
these data, is from 36.2 to 48.2 percent; the 90-percent 
confidence interval is from 32.6 to 51.8 percent; and the 
95-percent confidence interval is from 30.2 to 54.2 percent. 

: I 

:1 
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TABLE IV. Standard Errors of Estimated Numbers of Housing Units Per
taining to New Construction, No Bedrooms. and Lacking Complete 
Plumbing for the Northeast, North Central, and West Regions and to 
Mobile Homes for the Northeast and North Central Regions: 1980 

(68 chances out of 100. For estimates pertaining to mobile homes for 
the West Region, apply a factor of 1.66 to the standard errors) 

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

0 .......... 3 500 ......... 36 
5 . . . . . . . . . . 4 1,000 ....... 51 
10 ......... 5 2,500 ....... 80 
25 . . . . . . . . . 8 5,000 ·. : ..... 111 
50 ......... 11 10,000 . ..... 153 
100 ......... 16 25,000 ...... 218 
250 ......... 26 

TABLE v. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to Mobile Homes for the South Region: 1980 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) (OOO) (000) 

0 .......... 4 100 ......... 20 
5 .......... 5 250 ....... .. 32 
10 ......... 6 500 ......... 45 
25 . . . . . . . . . 10 1,000 ........ 64 
50 ......... 14 2,500 ....... 99 

Differences-The standard errors shown are not directly appli
cable to differences between two sample estimates. The stand
ard error of a difference between estimates is approximately 
equal to the square root of the sum of the squares of the 
standard errors of each estimate considered separately. This 
formula is quite accurate for the difference between estimates 
of the same characteristics in two different areas or the 
difference between separate and uncorrelated characteristics in 
the same area. If 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 
error. 

Illustration of the computation of the standard error of a 
difference-Table A·1 of this report shows that in the United 
States there were 358,000 owner-occupied housing units 
occupied by recent movers with five persons. Table A-1 also 
shows that in the United States in 1980 there were 203,000 
owner-occupied housing units occupied by recent movers with 
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six persons or more. Thus, the apparent difference between the 
number of 1980 owner-occupied housing units occupied by 
recent movers with five persons and the number with six 
persons or more is 155,000. Interpolation in stan.dard error 
table I shows that the standard error on an estimate of 358,000 
to be approximately 24,000 and the standard error on an 
estimate of 203,000 to be approximately 18,000. Therefore, the 
standard error of the estimated difference of 155,000 is about 
30,000. 

30,000 =,/(24,000>2 + (18,000)2 

Consequently, the 68-percent oonfidence interval for the 
155,000 difference is from 125,000 to 185,000 housing units . 
Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 
oomputed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 107,000 to 203,000 housing units, and the 
95-percent confidence interval is from 95,000 to 215,000. Thus, 
we can conclude with 95 percent confidence that the number of 
1980 owner-occupied ho-using units occupied by reCent movers 
with five persons is different than the number of owner
occupied units occupied by recent movers with six' persons or 
more since the 95-percent confidence interval of this difference 
does not include zero or negative values._ 

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

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

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

3. Using the distdbution of the characteristics, deter"1ine the 
confidence interval correspondirlg to the two pOints estab-· 
lished in step 2. To find the lower endpoint of the confi· 
dence interval, it is necessary to know which int0rval of the 
distribution the lower percentage limit falls into. Similarly, 
to find the upper endpoint of the confidence interval, it is 
necessary to krlow which interval of the distr.ibution the 
upper percentage limit falls into. These two distribution 
intervals could be different, although this will not happen 
very often. 

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

A two-standard-error confidence interval may be,detennined 
by finding the values corresponding to 50 percent plus and 
minus twice the standard error determined in step 1 .. For about 
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95 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-percent confidence 
interval for a median-Table A-1 of this report shows the 
median number of persons in ow.ner-occupied housing units 
occupied by recent movers in the United States was 2.7 in 1980. 
The base of the distribution from which this median was deter
mined is 4, 146,000 housing units. 

1. Interpolation using standard error table VI shows that the 
standard error of 50 percent on a base of 4, 146,000 is 
approximately 1.0 percentage l?Oints. 

2. To obtain a 95-percent confidence interval on the estimated 
median, initially add to and subtract from 50 percent twice 
the standard error determined in step 1. This yields percentage 
limits of 48.0 and 52.0. 

3. From the distribution for "persons" in table A· 1, the interval 
for owner-occupied housing units occupied by recent movers 
with three persons (for purposes of calculating the median, 
the category of three persons is considered to be from 2.5 
to 3.5 persons) corresponds to the 48.0 percent derived in 
step 2. About 1,885,000 housing units, or 45.5 percent, 
fall below this interval, and 873,000 housing units, or 21.1 
percent, fall within this interval. By linear interpolation, 
the lower limit of the 95-percent confidence interval is 
found to be about: 

2.5 + (3.5-2.5) 
148~1~5 ·51 = 2.6 

Similarly, the interval for owner-occupied housing units 
occupied by recent movers with three persons corresponds to 
the 52.0 percent derived in step 2. About 1,885,000 housing 
units, or 45.5 percent, fall below this interval, and 873,000 
housing units, or 21.1 percent, fall within this interval. The 
upper limit of the 95-percent confidence interval is found to 
be about: 

2.5 + (3.5.:.2.5) 
1522°;:5

·
51 

2.8 

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

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

associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
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an attempt was made to measure some of the nonsall)pling 
errors associated with the estimates for the 1980 AHS national 
sample. 

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

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

1. The oorrect unit was visited. 
2. The correct number of housing units were interviewed at 

that address. 
3. The correct information on "Year Built" was obtained. 
4. The correct information on ''Tenure" was obtained. 
5. The correct information on "Household Composition" was 

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

obtained. 
7. The correct information on '4Qccupancy Status" was ob· 

tained. 

The results of the 1980 and 1979 reinterview studies were 
not available at the time of publication; the results of the 1977 
and 1978 reinterview studies, which are presented in the Census. 
Bureau memoranda, "Reinterv~ew Results for the Annual 
Housing Survey-National Sample 1977" and "Reinterview 
Results for the Annual Housing Survey-National Sample 
1978," are presented below. 

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

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the nonatti· 
tudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. A large proportion (43 percent) of the 
nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and high levels indicate that improve· 
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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 comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabulations haye been footnoted with a cautionary 
statement. 

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

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

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

It is estimated that the 1980 AHS sample missed about 1.4 
percent (i.e., about 251,000 units) of conventional housing 
units built after April 1970, because the permits for these units, 
which were built before September 1980, were issued less than 
5 months in advance of the survey: The secon«;t-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 eX:ists. Review of 
the second-stage ratio estimation procedure indicates that we 
have consistently overcompensated for this deficiency every 
year since 1975 by ratio adjusting the new construction to 
counts of new construCtion for the end of the interview period, 
which has been December or January, instead of October. This 
overcompensation may inflate the new construction counts by 
100 ,000 to 300 ,000 units. 

In addition, the 1976 Coverage Improvement Program also 
had certain deficiencies. First, when the canvassing:was done to 
identify mobile home parks that were not in the sample frame 
or not on the commercial lists, only 92 percent of the census 
address frame ED's were represented. Second, it appears that 
the listing procedure (used to find mobile homes placed outside 
pa"rks, units converted from nonresidential to res~dential, and 
houses that had been moved onto their present site I was not 

TABLE VI. Standard Errors of Estlmatad Parcantages of Housing Units: 1980 (Excluding Estimatad Percentages of Housing Units Pertaining to Naw 
Construction, No Bedrooms, Lacking Complata Plumbing, Mobila Homas, and Housing Units With Spanish-Origin Householder) 

(68 chances out of 100) 

Basa of Estimated percentage 
parcantage 

(000) 0 or 100 1 or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 25.9 25.9 25.9 26.9 25.9 25.9 25.9 
I 

29.5 
I 

10 ............... 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 ............... 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............... 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
7,500 ............. 0.02 0.2 0.2 I0.3 0.5 0.5 0.7 

' 
0.8 

10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
80,000 . . . . . . . . . . . . - 0.05 0.07 0.10 0.14 0.2 0.2 0.2 

:, ~I. I\ .:'· . •·\.o '0:.-
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very efficient for finding nonresidential conversions (whidl 
might be primarily in business districts), since the listing 
procedure started from a residential unit. (The sample estimate 
of this component was approximately 16,000 housing units 
with a standard error of 12,000.) 
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Finally, it is felt that defi_ciencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these ED's would be represented in 
the sample. However, it has been estimated that the 1980 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 

TABLE VII. S!Bndard Erron of Estimated Percentages of Housing Units Penaining to New Construction, No Bedrooms, lacking Complata Plumbing, 
Mobile Ho~as, and Housing Units With Spanish-Origin Housaholdar: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 ................ 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3 
25 .......... : .... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 
50 ............... 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ........ : ...... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 ............... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ............. 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 .......... · ... 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1 
7,500 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 . . . . . . . . . . . . - 0.07 '0.10 0.15 0.2 0.2 0.3 0.3 

TABLE VIII. SIBndard Erron of Estimated Percen1Bgas of Housing Units Pertaining to tha Northeast, Nonh Central, South, and West Regions: 1980 
(Exduding Estimated PercanlBges of Housing Units Penaining to New Construction, No Bedrooms, and lacking Complete Plumbing for the Northeast, 
Nonh Central, and Wast Regions and Excluding Mobile Homes for Each of the Regions) 

(68 chances out of 100) 

Base of Estimall!d percentage 
percentage 

(0001 0 or 100 1 or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ..... ~ .......... 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 . 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
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units) of all housing units in ED's where area sampling methods 
are used bacause these units are not listed during the canvassing. 

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

Rounding errors-In errors associated with processing, the 
rounding of estimates introduces another source of error.in the 
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data, the severity of which depends on the st~tistic being 
measured. The effect of rounding is significant relative to the 
sanipling error only for small percentages, mediah number of 
persons, and median number of rooms when these figures are 
derived from relatively large bases. This means that confidence 
intervals formed from the standard errors given may be 
distorted, and this should be taken into account when con
sidering the results of this survey. Also, since me:dians in this 
report were computed using unrounded data, they can differ 
from medians calculated directly from the publisheil data. 

TABLE IX. Standard Erron of Estimated Percentages of Housing Units Penaining to New Construction, No Bedrooms, and lacking Complete Plumbing 
for the Nonheast, Nonh Central, and West Regions, and to Mobile Homes for the Nonheast and Nonh Central Regions: 1980 

(68 chances out of 100. For estimated percentages pertaining to mobile homes for the West Region, apply a factor of 1.66 to the stan~arcl errors) 

Base of Estimated percentage 
' percentage 

(000) 0 or 100 1 or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 . . . . . . . . . . . . . . . 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 .... : .......... 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ............... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,500 ............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5 

TABLE x. Standard Erron of Estimatad Pereentages of Housing Units Penaining to Mobile Homes for the South Region: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or99 2 or 98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 ................ 45.2 45.2 45.2 45.2 45.2 45.2 45.2 45.4 
10 ............... 29.2 29.2 29.2 29.2 29.2 29.2 29.2 32.1 
25 . . . . . . . . . . . . . . . 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3 
50 ............... 7.6 . 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ............... 4.0 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
250 ............... 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
1,000 ............. ,ll.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
2,500 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
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'SAMPLE DESIGN 

,, 'fhe 1!)80 estimates are based 'qn data collected from mid
.August 1.980 through December 1980 'tor the Annuai Housing· 
Survey (AHSi. ,which was conducted by the Bureau of the 

_'<je:'nsus, acting· as. collecti~n agent f0i- the Department of 
Housing and Urban. Development. The sample for this survey 
was spread over 461 . sa'm.ple. area~ (called primarv' sampling 
units), comprising 923 counties and independent cities with 
COvera9e iri e~ch of the 50 St~tes and the District of Columbia. 

'Appro'ximately 74,800 sample housing units (both occupied 
and vacant) were eligible fOr interview· in the 1980 Annual 
Housing Survey. Of this riumber, 4,100 interviews were classi· 
fied as "noninterviews" for various reasons: OC:cupied housing 
units we.re classified as "n.oninterview" mainly. because the 

·occupants retused to be, inter:viewed after repeat~d calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was !lot found after repeated visits. In 
addition to the 74,800 eligible ~ousing ~nits, there were also 

,5,000 sample units which wer~. visited .but were ir:ieligible for 
interview for the AHS in terms of collecting information relevant 
tc;> the 1980 housing inventc;>rv. 

Selection of sample areas-The .United States was divided into 
areas made up of counties and indepen'dent cities referred to as 
primary sampling units (PSU's). These PSU's were then grouped 

. into 376 strata, 156 of which consisted of only one PSU in sam
pl~ .. with certainty. These , 156 strata were mos.tly the larger 

,. SMSA's and were called self-representing (SR) since the sample 
.from the 5S1mple area representec;t just that PSU. Each one of the 
. other 220 strata consisted of a group of PSU's and were referred to 
as non-self-representing (NSR), since the sample of housing units 

from the sample PSU in a stratum represented the other PSU's 
in the stratum as well. 

One PSU was selected from each NSR stratum with prob
ability proportionate to the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) In addition, the NSR 
strata were grouped into 110 pairs and one stratum was picked 
at random from each pair. From this stratum, an1additional PSU 
was selected independently of the other PSU selected from this 
stratum. Since the two PSU's were independently selected, it 
was possible for the same PSU to be selected twice. This occurred 
in 25 instances, producing an additional 85 NSR sample PSU's, 
thus giving a grand total of 461 PSU's. 

Designation of sample housing units for the 1980 survey-The 
sample housing units designated to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in succeeding sections. 

1. All sample housing units that ·were interviewed in the 1979 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage lmprove,;,ent Program). 

2. All sample housing units that were either fype A noninter· 
vieWs (i.e., units eligible to be interviewed) or type B non· 
interviews (i.e., units not eligible for interview at the time of 
survey but which could become eligible in the future) in the 
1979 survey. (For a list of reasons for type A and type B 
noninterviews, see the facsimile of the 1980 AHS question
naire, page App-20.) 

3. All sample housing units that were selected .from the list of 
building permits issued since the 1979 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1979 survey.) 
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4. Units added as the result of the updated listings in selected 
areas which do not issue building permits. 

Selection of the 1973 sample housing units-The overall sam
pling rate used to select the sample for the 1973 AHS was about 
1 in 1,366. The within-PSU sampling rate for the AHS was 

~,.determined so that the overall probability of selection for 
":":!each sample housing unit was the same (e.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). 

;:o. Within the sample PSU's, a sample of the housing units enu
'" merated in the 1970 Census of Population and Housing was 

selected for the AHS. lri 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 
~:.:.Jabaut twice the rate mentioned previously (i.e., at 2 in 1,366), 
t'~ thereby producing a sample twice as large as n~eded. This sample 
l~ was split into two equal-sized samples-one to be used for the 
- AHS, and one to be held in reServe for possible future use for 
"' the AHS. The procedure used to split this sample into equal
·~··sized samples is described in the next section. 

The sample of 1970 census units was selected in several 
stages. Within the sample PSU's, the first step was the selection 
of a sample of census enumeration districts (EO's), administra
tive units used in the 1970 census. The probability of selection 
for an ED was proportional to the following 1970 census 

,,·;_counts of housing units (HU's) and persons in group quarters, 
combined in the following formula: 

·:·::~'N b fHU'. h ED NumberofgroupquarterspersonsintheEO 
,• ": um ero sin t e + _ . 

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 EO's, .the selection was accomplished using the list of 
1 ·addresses for the ED as compiled in the 1970 census. However, 
. ··in those EO'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 
c~· units) and a segment was selected. Those selected segments with 

an expected size which was a multiple of four were further 
,.,,.,,subsampled at the time of enumeration so that an expected_ four 
:::.~:housing unitS were chosen for interview. · 

, ,.. The sample of new construction units was selected from 
... ~;:building permits issued since January 1970: Within each ·sample 
... n PSU, the building permits were chronologically ordered by 
"~~,month issued, and compact clusters of approximately four 
'".·housing u~itS were created. These clusters. were then sampled 
i-1" 

~ , .at the rate of 2 in 1,366. Housing units constructed since the 
·:.: 1970 cens~s in areas which do not issue building permits were 
.... brought into the sample as a result cif the area sample described. 

j .. ' 

~-~-::splitting of the sample-The sample selection procedure pro
·::~::.duced clust~rs (or segments) of size-four housing units for the 
·• · sample taken from the census address frame, the new construe-
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tion frame, and the area sampling frame (m~inly rural .areas). 
Clusters of this size should result in a niininlum loss in preci· 
sion for estimates of housing characteristics in rural areas 
because of. the heterogeneity of neighboring units. Ho~Ver, 
clusters of size-two housing units were considered to be more 
optimum within those areas where the housing characteristics 
of neighporing 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 ~8-lving each 
sample cluster from these frames .. Thus, two housing units 
from each of these clusters were included in the survey and 
two housing units were held in reserve. No splitting operation 
was carried out within the clusters selected from the area 
sampling frame; every other area sample cluster of four housing 
units was used for the survey and the remaining clusters were 
assigned to the reserve sample. · ·. , 

Selection of supplemental sample housing units in rural areas
In 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics by doubling the riUm· 
ber of sample housing units from rural areas. This was accom· 
plished by reactivating the:reserve sa~ple, selected in the orig· 
inal sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new construc
tion frames, the other half of each rural cluster (an expected 
two housing units) was reactivated in 1974. Similarly, for:the 
area Sampling frame, the entire reserve cluster (an expected four 
housing units) ~as reactivated in 1974 if the cluSter waS rural. 
This 'supplementation increa5ed the overall probabil.ity of ielec
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 ui"ban areas remained at 1 in 1,366. 

. . ' 

Selection of sample housing uniu for the 1976Coverage /mprove
ment Program-The 1976 Coverage Improvement Program was 
undertaken to correct certain deficiencies ,in the AHS national 
sample from the census address and new construction frames. 
The coverage deficiencies included the follow~ng units: 

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

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

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

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

5. Mobile homes placed outside parks sini:e'the 1970 census or 
vacant at the time of the 1970 census. 

A sample of new construction units whose p'ei-mits were 
issued before January 1970 was selected in two stages. Firs<, 
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 
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conducted monthly by the Bureau of the Census. In the second 
stage, these units were then sampled so that the overall prob
ability '!f selection was about 1 in 1,320. 

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

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

1977 sample reduction-By 1977, the addition to the sample 
from primarily new construction and the coverage improvements 
had increased the total sample size (interviews plus noninter
views) to about 81,000. The sample size was reduced by about 
7 percent to approximately 75,000, in 1977. However. this 
reduction did not inClude any CEN-SUP1 units or units which 
were selected a's. part· of the 1976 Coverage Improvement 
Program. ThUs, the overall probability of selection for these 
latter urlitS remained unchang0d; and for the rest of the units 
their probability of selection was about 1 in 1,472 if they were 
urban and about 1 in 736 if they were rural. 

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

ESTIMATION 

AHS national sample-The AHS national sample produced esti· 
mates of two, types: Estimates of the 1980 housing inventory 
and estimates of units removed from the housing inventory 
between 1973 and 1980 (i.e .. 1973-1980 lost units). Each type 

1 CEN.SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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of estimate employed a separate, though similar, estimation 
procedure. 

1980 housing inventory-In 1980, the AHS estimates employed 
a thn;:e-stage ratio estimation procedure. However, prior to 
implementation of ·the procedure, the basic weight (i.e., the 
inverse of the probability of selection) was adjusted to account 
for the type' A non interview. housing units encountered in the 
AHS. This· noninterview adjustment was done separately for 
occupied and vacant units. The noninterview adjustment was 
equal to the following ratio: 

Interviewed housing units+ Non interviewed housing units 
Interviewed housing units 

The first-stage ratio estimation procedure was employed 
for sample housing units from non-self-representing (NSR) 
PSU's on.ly. This procedure was designed to redU'ce the con
tribution to the variance arising from the sampling of PSU's. 
The first-stage ratio estimation procedure takes into account 
the differences that existed at the time Of the 1970 census in 
the distribution by tenure and residence of the housing popula
tion estimated from th.e sample NSR PSU's and that of the 
NSR housing population in each of the four ce.nsus regions of 
the country. 

The first-stage ratio estimat!on faCtor for each specified cat~-
gory was as follows: ' ~\ 

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

~~~.,-~~--"'-""'-~-"~"--~~~"--~~~~~~~~ . . 
Estimate'of the housing population category using 1970 census housing 

counts for sample NSR PSU's in a census region ' 

The numerators of ·the ratios were calculated by·obiainin9 the 
1970 census housing counts for each of the residence-tenure 
categories for each NSR stratum and summing these counts 
across the NSR strata in each census region. The denOminatofs 
were calculated by obtaining the 1970 census housing counts 
for each of the residence-tenure categories for each NSR sample 
PSU, weighting these counts by the inverse of the·probability 
of selecting that PSU and summing these weighted counts 
across the NSR sample PSU's in each census region. The com-· 
puted first-stage ratio estimation .factor was then applied to the 
existing weight for each NSA sample unit in each first-stcige 
ratio estimation category. 

The· second-stage ratio estimation procedure· was designed 
to adju"st the AHS sample estimate of two categories of conven
tional new construction units, i.e., two categories of sample 
units built April 1, 1970, or later. to two independently derived 
current estimates where a known deficiency in the AHS sample 
exists (see the section on nonsampling error} for each of the' 
four regions. These estimates were considered to be the best 
estimates available for the number of conventional nEiw con
struction 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 
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The numerators of the. ratios were derived·from .data based on 
the Survey of Construction (SDC). 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 prcicedure. The computed second-stage ratio estima· 
tion factor was then applied to the existing weight for each 
sample unit in each second-stage ratio estimation category. 

The third-stage ratio estimation procedure was employed for 
all the AHS sample units. This procedure was designed to adjust 
the AHS sample estimates of housing (i.e., the estimates employ
ing the noninterview, first-stage, and second-stage adjustments) 
to current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of occupied housing units. Each of 
these categories is a combination 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 Jn 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. T.he numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey {HVS), a quarterly vacancy survey also con· 
ducted by the Bureau of the Census. The denominators of the 
ratios were obtained f~om th~ 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 repeated 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 24 cate
gories of new construction would be identical to the estimates 
before the third stage. Hence, the repeated second stage had the 
effect of controlling the AHS sample estimates of new construe· 
tion units to. the unbiased sample estimates for 22 categories 
of new construction for each of the 4 regions (i.e., 14 categories 
for conventional new construction units and 8 for new construc
tion mobile homes) and of adjusting the AHS sample estimate 
for 2 categories of conventional new construction units to an 
independently derived current estimate. 

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

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

The third·stage ratio estimation procedure~· as well as the over
all estimation procedure, reduced the ·sampling error for most 
statistics below what would have bee"n obtained .by simply 
weighting the results of the sample by the inverse of the prob
ability of selec.tion. The distributioii of the housing population 
selected for the sample differed somewhat, by chance, from 
that of the Nation as a whole in such basiC housing charac-' 
teristics as tenure, vacancy status, residence, race of householder: 
and sex of householder. These characteristics are probably 
closely correlated with other housing characteristics measured 
for the AHS. Therefore, through the use of the three-stage ratio 
estimation procedure one can expect the sample estimate to 
be improved substantially. 

1973-1980 lost units-The 1973-1980 lost unit estimates 
employed the three-stage ratio .estimation· procedure used to 
produce the AHS national .estimates of the 1973 housing 
inventory, described in the 1973 Current Housing Report; 
series H-150-73A, General Housing Characteristics for the 
United States and Regions. These 1973-1980 lost units do 
not include the housing units from the 1976 Coverage Improve
ment Program. Since the 1973-1980 lost uni.ts existed, by 
definition, in the 1973 housing inventory, there.was a 1973, 
housing inventory weight associate<! with each 1973-1980 lost 
unit. This weight, adjusted for the 1977 reduction, was used to 
tabulate the estimates of the characteristics gf the 1973-.1980·. 
lost units. The general effect of this.~stimation procedure was 
to reduce .the sampling error _for .most statistics below what 
would have been obtained by. simply weighting the results of. 
the sample by the inverse of .the probability .of S(!lection. . . 

' . 
Ratio estimation procedure of the 1970 Census of Popl!lation 
and Housing-This report presents data on the. housrng char~ 
acteristics of the 1970 Censu_s ~f PopulatiOn and Housing ... The .. 
statistics based on 1970 census sample. data ·employed a ratio 
estimation procedure which W~s applied sepc:ir~tely for each.of 
the three census samples. A detailed description of the ratio 
estimation procedure employed for the 19,70 census. c~n be 
obtained in the 1970 census report, HC(1)-B1, Detailed Hous
ing Characteristics, United States Summary. : 

. ' 
RELIABILITY OF THE ESTIMATES 

There are two types of possible ·eriors associated with esii- · 
mates based on data from sample surveys; sampling and nori· 
sampling errors. The following is a description of the 'sa~pling 
and nonsampling errors associated with the AHS national sample 
and of the nonsampling errors associated with the 1970 census. 
estimates. A description of the sampling errors associated with 
the sample estimates from the 1970 census appears in the 1970 
census report, HC(l)-81, Detailed Housing Characteristics, 
United States Summary. The sampling errors for 1970 census 
data are much smaller than for the AHS data. Thereiore, in 
making comparisons between the two data sources, it can be 
safely assumed that the census data are subject to z.ero sampling 
errors. 
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Sampl!_ng errors-The particular sample used for this survey is 
9ne of a large number of possible samples of the same size that 
could have been selected using the same sample de~ign. Even if 
the ·same schedules, instructions, and interviewers .were used, 
estimates from each of the different samples would differ from 
each other. The variability between estimates .from all possible 
samples is defined as sampling error. One common measure 
of this sampling error is the standard error which mea~ures the 
precision with which an estima.te from.a sample approximates 
the average result of all possible samples. In addition, the stand· 
ard error, as calculated for this report, also partially reflects the 
variation in the estimates du·e to same 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 8nd nonsampllng errors, measured by the standard 
error, and biases and some additional nonsampling errors not 

.. measured by the standard error. 
The sample estimate and its estimated standard error enable 

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

1. Approximately 68 percent of the intervals from one standard 

error below the estimate to one standard error above the 
estimate would include the .a_verage result of all po~sible 

samples; 

2. Approximately 90 percent of the intervals from 1.6 stan.dard 
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 intervcils 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 s~mples is included in the con· 
structed interval. 

The figures presented in the following tables are approxi· 
mations to the standard errors of various estimates shown in 
this report. In order to derive standard errors that would be 

applicable to a wide variety of items ~nd also could. be pre· 
pared at a moderate cost, a number of approximations were 
required. As a result, the tables of standard errors provide an 

.·.indication of the order of magnitude of the standard errors 
:- rather than the precise standard error .for any specific item. 

·Standard errors of estimates of levels-Tables I, II, and 111 
present the standard errors applicable to the 1980 national 
housing inventory estimates in this report, and tables IV and V 
present the standard errors applicable to 1973-1980 lost housing 
unit estimafes in this report. Table VI presents the standard 

_errors applicable for the Northeast, North Central, South, and 
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West Regions. Linear ir;iterpolation should be used to determine 
standar9. errors for levels of estimates not specifically shown in 
tables I through VI. · · 

Standard errors of estimates of percentages-The reliability. 
of an estimated percentage, comp~ted by using sa~ple d~ta for 
both numera.tor and denominator, dePends upon both the size 
of the percentage and the size of the total upon which the 

TABLE 1. Standard Errors of Estimated Numbers of Housing Uni.ts: 
1980 (Excluding Estimates of Housing Units Pertaining to New Con

struction, Lacking Complete Kitchen Facilities, No B_edrooms, No 
Bathrooms, Source of Water·lndividual Well, Cooking Fuel, Locking 

Complete Plumbing, Mobile Homes, and Housing Units With Spanish

Origin Householder) 

168 chances out of 1001 

Standard error Standard error 
Size of Size of 
estimate Total or 

Slack 
estimate Total or 

Black 
(000) White 

(000) 
(000) Wh!te 

(000) 
(000) (OOO) 

0 ...... 2 2 1,000 .... 42 39 

5 ...... 3 3 2,500 .... 65 55 
10 ..... 4 4 5,000 .... 91 59 
25 ..... 7 7 7,500 .... 109 37 
50 ..... 9 9 10,000 ... 124 -
100 ..... 13 13 25,000 ... 176 -
250 ..... 21 21 50,000 ... 192 -
500 ..... 29 29 80,000' ... 101 -

TABLE II. Standard Errors of Estimated Numbers of Housing Units 

Pertaining to New Construction, Lacking Complete Kitt:hen Facilities, 
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Cook· 
ing Fuel, Lacking Complete Plumbing, Mobile Homes, and Housing 
Units With Spanish-Origin: 19BO 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(000) White 

(000) 
(OOO) White 

(000) 
(000) (000) 

o ....... 
I 

2 2 1,000 .... 48 45 

5 ...... 3 3 2,500 .... 76 ,., 64 
10 ..... 5 5 5,000 .... 105 69 

25 ..... 8 8 7,500 .... 127 42 

50 ..... 11 11 10,000 ... 144 -

100 ..... 15 15 25,000 ... 204 -
250 ..... 24 24 50,000 ... 223 -
500 ..... 34 33 
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percentage is based. Estimated percentages are relatively mare 
reliable than the corresponding estimates of the numerators of 
the percentages, particularly if the percentages are 50 percent 
or more. 

Tables VII through XI present the standard errors of estimated 
percentages. Tables VI I and VI II show the approximate standard 
errors of all national estimated percentages of housing units. 
Tables IX and X show the approximate standard errors of 
the estimated percentages or 1973-1980 lost housing units. 
Table XI shows the approximate standard error of all regional 
:;:>timated 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 I through XI are estimates of standard 
errors for estimates of zero and zero percent. These estimates of 
standard errors are considered to be overestimates of the true 
standard errors and sh.ould be used primarily for construction of 
confidence intervals for characteristics when an estimate of zero 
is obtained. 
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Standard errors of ratios-For ratios of the form (100) (x/y), 
where x is not a subclass of y, tables VII through XI under· 
estimate the standard error of the ratio wlien there is liitle· 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' equcil to: 

where: x =the numerator of the ratio 
y =the denominator of the ratio 
ox;: the standard error of the nUmerator 
oy =the standard error of the denominator 

Illustration of the use of the standard error tableS. //lustration 
/-Table A-1 of this report shows that i~ urban ·areas of the 
United States there were 22,605,000 renter-occupied housing 

, . .. 
TABLE pl. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1980 

(68 chances out of 100) 

Urban housing units pertaining 
Rural housing units pertaining to new construction; lacking 

to new construction, no complete kitchen facilities, 

Rural housing units (except 
bedrooms, source of 

Urban housing units (except 
no bedrooms, no b8thro0ms, 

water-individual well, source of water-individual 
those in the next column) those in the next column) well, cooking fuel, lacking 

. 
Size of estimate 

cooking fuel, lacking some 
or all plumbing, and some or all plumbirjg; mobile 

(OOO) Total, Whita, Black, 
mobile homes homes, aiid household~r 

or Spanish origin 
(000) 

of Spanish origin 
Total, White, or 

Black Total or 
Black 

Total, White, Black; 
(000) White or Spanish origin 

(000) 
(000) 

(000) 

0 ............ 1 2 2 2 2 
5 ............ 3 3 3 3 3 

10 ........... 4 4 4 4 5 
25 ........... 6 7 7 7 7 

50 ........... 8 10 9 9 11 
100 ........... 11 14 13 13 15 
250 •.......... 18 23 21 21 24 
500 ........... 26 33 30 29 35 
1,000 ......... 36 51 42 40 . 52 

2,500 ......... 59 95 66 58 91 
5,000 ......... 86 164 92 63 148 
10,000 ........ 129 298 126 - 256 
25,000 ........ 235 - 180 - -
50,000 ........ - - 200 - -
60,000 . . . . . . . . - - 190 - -. 



App-56 

units in .1980. Interpolation in standard error table Ill shows .. 
that the standard error of an· estimate of this size is approxi- · 
mately 171,000. The following procedure· was used in inter
polating. 

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

Size of estimate 
(000) 

Standard error 
(000) 

[. 

126 "10,000 
22,605 
25,000 

x .. 
180 

By vertically interpolating between 126 and 180, the entry 
for "x" is determined to be 171. 

22,605-10,000 ,; 12,605 
25,000-10,000 ~ 15,000 

26 + 12,605 ( . 
1 15,000 180-126) = 1.71 

Consequently, the 68-percent confidence interval, as shown by'·· 
these data, is from 22,434,000 to 22,776,000 housing units.,.· 
Therefore, a conclusion that the average estimate of 1980 ·~.r 
housing units of this type lies within a range computed· in this 
way would be correct for roughly 68 percent of all· possible 
·samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
22,331,000 to 22,879,000 housing units with 90 percent con
fidence; and that the average estimate lies within the.,·interval 

'! from 22,263,000 to 22,94 7,000 housing units with 95 percent 
corifidence. · 

Table A-1 also shows that of the 22,605,000 renter-occupied 
housing units in urban areas. 6,638,000, or 29.4 percent, were 
ocCupied by two Persons. Interpolation in standard error table : ., 

· ., ·VIII (i.e., interpolation on both the base and percent) of this · 
appendix shows that the standard error of the above percentage · 
is 0.4. The following procedure was used in interpolating. 

The information presented in the following table was ex
tracted from standard error table VIII. The entry.for "p" is the 
one sough£. 

Base of percentage 
Estimated percentage 

-(000) 
25 29.4 50 

10,000 ............. 0.7 a 0.8 
22,605 . . . . . . . . . . . . . p 
25,000 ............. 0.4 .b .. 0.5 
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1. By horizontal interpolation between 0.7 and 0.8, the entry 
·for cell "a" is determined to be 0.7. 

29.4-25.0 = 4.4 
50.0-25.0 = 25.0 

0.7 +~(0.8-0.7) = 0.7 
. 25.0 

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

29.4-25.0 = 4.4 
50.0-25.0 = 25.0 

44 • 
0.4 +-·-(0.5-0.4) = 0.4 

,25.0 

3. By vertical interpolation between. 0. 7 and 0.4, the entry 
for "p" is determined to be 0.4. 

. I ' . 

22,605-10,000 = 12,605 
25,000-10,000 = 15,000 

0.7 + ~ (0.4-0.7) = 0.4 
15,000 

Consequently, the 68-percent confidence interval, as shown by 
,_,tthese data, is from 29.0 to 29.8 percent; the 90-percent confi
. dence interval is from 28.8 to 30.0 percent; and the 95-percent 
·confidence interval is from 28.6 to 30.2 percent. 

Illustration //-Table A-2 of this report shows that in the rural 
areas of the United States in 1980 there were 12,B37 ,000 speci
fied owner-occupied housihg units. Interpolation in -standard 
error table 111 of this appendix shows that the standard error of 

1an estimate of this size is approximately 149,000. ~nsequently, 
the 68-percent confidence interval is from 12,688,000 to 

TABLE IV. S1Dndard Errors of Estimated Numbers of Lost Housing Units 
and of Urban and Rural Lost Housing Units: 1973-1980 (Excluding 

· Estimates of. Lost Housing Units Pertaining to New Construction, 
Lacking Complete· Kitchen Facilities, No Bedrooms, No Bathrooms, 
Lacking Some or All Plumbing, Mobile Homes, Other Vacants, and 
Rural Vacants for .Rent) 

(68 chances out of 100) 

.Size of Standard Siza of 
' 

Standard 
. estimate error estimate error 

(000) (000) (000) (000) 

0.:: ....... 2 250 .......... 21 
5 .......... 3 500 .......... ' 31 ' 

10 ......... 4 1,000 ........ 47 
25 . ........ 6 2,500 ........ 88 
50 . ........ 9 5,000 ...... - . 150 
100 ..... - ... 13 
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12,986,000 housing units. Therefore, a conclusion that the 
average estimate, derived from all· possible samples, of 1980 
specified owner-occupied housing units lies within a range 

computed in this way could be correct for roughly 68 percent 
of all possible samples. Similarly, we could conclude that the 
average estimate, derived f~om all possible samples, lies within 
the interval from 12,599,000 to 13,075,000 housing units with 
90 percent confidence; and that the average estimate lies Within 
the interval from 12,539,000 to 13,135,000 housing units with 
95 percent confidence. 

Table A-2 also shows that of the 12,837,000 specified 
owner-occupied housing units in rural areas, 5,071,000, or 39.5 
percent, had no mortgage.·Standard error table VII gives instruc
tions to multiply 0.86 times-the standard errors in the table to 

produce the applicable standard errors. Interpolation in stand
ard error table VI I with the factor 0.86 applied (i.e., inter· 
polation on both .the. base and the percent) shows that the 
standard error of the above percentage is 0.5 percentage points. 
Consequently, the 68-percent confidence interval, as shown by 
these data, is from 39.0 to 40.0 percent; the 90-percent confi
dence interval is from 3R 7 to 40.3 percent; and the g5·percent 
confidence interval is from 38.5 to 40.5 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 the stand
ard errors of each estimate considered separately. This formula 
is quite accurate for the difference between estimates of the 
same characteristics· in two different areas or the difference 
between separate and uncorrelated characteristics in the same 
area. If there is a high positive correlation· between the two 

·- characteristics, the formula will overestimate the true standard 
· error; if there is a high negative correlation between the two 

characteristics, the formula will underestimate the true stand· 
ard error. 

·,. 

TABLE v. Stendard Errors of Estimated Numbers of Lost Housing.Units 
and of Urban and Rural lost Housing Units Pertaining to New Con
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathroom~ Lacking Some or All Plumbing, Mobile Homes, Other 
Vacants,and Rural Vacantsfor Rant: 1973-1980 

168 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) . (000) (OOO) 

0 .......... 3 100 .......... 16 
5 .......... 4 250 .......... . 26 
10 . . . . . . . . . 5 500 .......... 38 
25 . . . - . . . . . 8 1,000 ........ 55 
50 . . . . . . . . . 12 
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Illustration of the computation of the standard error of a 
difference-Table A-1 of this report shows that in urban areas 
of the United States there were 3,395,000 renter-occupied 
housing uni~ with three persons in 1980. Table A-1 also shows 
that in urban areas of the United States there were 6,638,000 
renter-occupied housing units with two persons in 1980. Thus, 
the apparent difference between the number of 1980 renter
occupied housing units in urban areas with two persons and 
those with three persons is 3,243,000. Interpolation in stand· 
ard error table 111 shows the standard error of 3,395,000 is 
approximately 75,000 and that the standard error on an esti
mate of 6,638,000 is approximately 103,000. Therefore, the 
standard error of the estimated difference of 3,243,qoo is 
about 127 ,000. 

127,000 = J (75,000)2 + (103,000)2 

Consequently, the 68-percent confidence interval for the 
3,243,000 difference is from 3, 116,000 to 3,370,000 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 pecent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from .3,040,000 to 3,446,000 housing units, and the 
95-percent confidence interval is from 2,989,000 to 3,497,000. 
Thus, we ca!l conclude with 95 percent confidence th8t the num· 
ber of 1980 renter-0ecupied housing units in urban areas with 
two persons is greater than the number with three persons. 

Medians-For the medians presented in certain tables, the sam
pling error depends on the size of the base and on the distribu

- tion upon which the median is based. An approximate method 

TABLE Via. Standard Errors of Estimat11d Num.bers of Housing Units 
and of Urban Housing Units Pertaining to tha Northeast, North Cantral, 
South, and West Regions: 1980 (Excluding Estimates of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms. No Bathrooms, and Lacking Complete Plumbing for 
the Northeast, North Central, and West Regions and Exduding Source 
of Water·lndividual Well, Cooking Fuel, and Mobile Homes for Each 
of the Regions) 

168 chances out of 100) 

Size of Stcndard Size of ·stendard 
estimate error estimate error 
(000) (000) (000) (OOO) 

0 .......... 2 500 .......... 31 
5 .......... 3 1,000 ........ 43 
10 ......... 4 2,500 ........ 68 
25 ......... 7 5,000 ........ 97 
50 . . . . . . . . . 10 10,000 ....... 137 
100 ......... 14 25,000 . . . . . . . 216 
250 ..... -.... 22 
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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 confide'nce 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 S~percent characteristic on the base of 
the median: 

2. Add to and subtract from 50 percent the standard error 
determined in. step 1. This will give you a lower percentage 
limit (50 percent minus standard error of 50 percent) and 
an upper percentage limit (50 percent plus standard error of 
50 peri:ent). 

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

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

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

Illustration of the computation of the 95-percent confidence 
interval for a median-Table A-1 of this report shows the 
median number of persons in owner-occupied housing units in 
urban areas was 2.6 in 1980. The base of the distribution, 
from which this median was determined, is 33,410,000 housing 
units. 

i. From standard error table VII, the standard error of a 50-
percent characteristic on the base of 33,410,000 is 0.4 per
centage points. 

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

3. From table A-1, it can be seen by cumulating the frequencies 
for the first two categories that 16,239,000 owner-occupied 
housing units, or 48.6 percent, had one and two persons 
(actually, for purposes of calculating the median, the .cate
gory of two persons is considered to be from 1.5 to ?.5 
persons) and that an additional 5,957,000 owner-occupied 
housing units, or 17.8 percent, had three persons (i.e., 2.5 to 
3.5 persons). By linear interpolation, the lower limit of the 
95-percent confidence interval is found to be. about 2.5. 

2;5 + (3.5-2.5) (49-2-48.6) = 2.5 
. 17.8 

Similarly, the upper limit of the 95-percent confidence inter· 
val is fo1Jnd to be about 2.6. · · 

2.5 + (3.5-2.5) (50.8-'48.6) = 2.6 
17.8 
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Thus, the 95-percent confidence interval ranges from 2.5 to 
2.6. Although it appears that this confidence interval has the 
sample estimate as the upper limit, it actually is a reflection of 
the rounding error associated with the median (see paragraph 
on ,rounding errors at the end 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 
interpretation of questions; inability or unwillingness to provide 
correct information- on the part of respondents; mistakes in 
recording or. coding the data; and other errors of collection, 
response, processing, coverage, and estimation for missing 
data. Nonsampling errors are not unique to sample surveys 
since they can, and do, occur in complete censuses as well. 

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampli.ng 
errors associated with the estimates for the 1970 Census of 
Population and Housing and the 1980 AHS national sample. 

1970 census-A number of studies were conducted to measure 
two types of general errors associated with 1970 census esti· 
mates:. "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 measu~d the 
accuracy of the data collected for enumerated housing units. 
These errors were measured by reinterviews, record checks, and 
otl:ter surveys. 

The detailed results of these studies on coverage and content 
errors, as well as the methodology employed, can be found in 
the 1970 Census of Population and Housing Evaluation and 
Research Program series reports PHC(E)-5, The Coverage of 

TABLE Vlb. Standard Errors of Estimated Numbers cf Housing Units 
and of Urban Housing Units Pertaining to New Construction, Lacking 
Completa Kitchen Facilities, No Bedrooms, No Bathrooms, and Lack
ing Completa Plumbing for the Northeast, North Central, end West 
Regions end to Source of Watar-lndividual Well, Cooking Fuel, and 
Mobile Homes for the Northeast and North Central Regions: 1980 

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

Size of Standard Size of Standard 
estim.ate · · error estimate error 
(000) (000) (000) IOOO) 

0 .......... 3 500 .. " ...... 36 
5 ....... _.. ·. 4 1,000 ....... ·. 51 
10 . . . . . . . . . 5 2,500 ........ 80 
25 '• 8 5,000 ... : .... 111 ......... 
50 ......... 11 10,000 . . . . . . . 153 
100 •........ 16 25,000 . . . . . . . 218 
250 ......... 26 
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Housing in the 1970 Census; and PHC(E)-10, Accuracy of Data 
for Selected Ho4s~·ng Characteristics aS ~e?s~red .bY · Reinter-
views. -. 
Reinterview prograin-For the AHs"'national· sciimple, a study 

. q • · .. , . 

was conducted to obtain a measuremerit of s6me of the com
ponents of the nonsampling error associated with the AHS 

• . • •" ' ' • • . j, 

estir:nates. A. reinterview. pr~gra.m· was coi:iducted for a sub-
sample of the AHS households.,These households were revisited . ' . . . . - .. ~ . ·: 
and answers to some of the questions on the AHS question"naire 
were ob1:~ined again. The. ori9inal interview ~nd reirite.~iew 

. were assumed to be two i~dependent readirlgs and' thus we'r~ the 
· basi.s for the measurement ~f the "c0n1:en1" error of these AHS .,.. . ... '' 

estimates. 
As part of the reinterVi~~. an additioiial ·ch~Ck w~s Cai:ied 

out for interviewer evaluation. and quality conti-01: This· check 
was .;,ade at each of these households to determine ii the fol
lowing was done during the Origin~\ inte.rview. 

l . ·. ' ·. 

1. The correct unit was visited. 
2. The correct number of housing· units were, interviewed at 

that address. .. '•., 
3. The correct information on "Year Built" was obtained. 
4. The correct information o~ "Tenure·,, v.:1aii o'btairied. ·· . ' "' 
5. The correct informati6n Ori "HouSeh01.Cl ·Coinpositi0n" Was 
. obtained. '. . . ; n.!r .. 

· ··s·. The· correct information· on '"TVpe of ·Housing' Unit""Was 
~ 1 obtained. ·•. ' ' '• r· 
'7. The correct informatiOri on ''OCcupani::V Status'' was Obtairi'ed. 

\ 1,' -•• 

The results of the '1980.and 1979·r0iriterviE!W'stUdieS Were ;,ot 
available at the time of publication; the results of the '1977 and 
1978 reinterview studies which are·· presented:·in·)the 'Census 

'Bureau memoranda,· "ReiritervieW · ReS~1ts for·- the ·Annual 
·1· - • ' ' ' . ' ... 

Housing Survey-National Sample 1977" a'nd "Reinterview 
' Results for the Annual Housing Suivey:..:N.ati~nal Sample 

1978" are presented below. 
l'n 1978, a substantial pOrti~n of the; reinte~vieW QueStion

naire was deVoted to test~ng the· new questions 1 throU~h 7 

i .;, 

·-TABLE .Vic. Standard Errors of Estimat9d.Numbers of Housing •Units 
and of Urban Housing Units Pertaining to Source· of Water-Individual 
Well, Cooking Fuel, and Mobile Homes for the South Region: 1980 

(68 chances out of 100) 
., '·' 

Size of Standard Size of .. _,Standard 
estimate ' estimate error ~rror 

(000) (000) ' (OOO)( 
... 

(000) ,1. '. 

. -- . -
.0 4 500. _45 

5 5 .1;000 64 
10 6 2,500 99 

25 10 5,000 )36 
.50 14 10,000 .. 181 
100. 20 25,000 ·-· .. "225 

250. 32 .. 

."•"'. 

, (parts a and. bL Ou~sti_ons ) th.r?~.gh 7 (part, a)._~_hich ":~te 
asked only at housing units intefviewed irl the previoUs year, 
d~t~~mi~~d V:,heth~·r :there h~ be~·n ·,a chci~~ sinCe last ye·af in 

(· \li';.... . • : • ·:. '.- ..... ;~-(). ' . •, .. ., ·: ! . ~ 
selected nonatt1tud1nal items. If a change had been recorded or 

i ~· .~- ·, .... . . . - _·. -: .- ·' ·- . _· ' .. 
, the respohdent did' not know if a criange ti ad occurred, part b 
of th~ :Question,,.which( coi1ectS the ·v·a1ue of the iteria, was 

asked. In the reinterview the resPo~de~'t W~S asi<~·cf.the~e items 
using ''the questions as formatted in 1977_. Comparing the 

. respOnseis .from the differently- formatted ques~ions;lthe 1978 
reinterview found that 80 percent of the questions showed low 

, levels of ·inconsistency ·with the remainder showing moderate 
- , levels: ·, 

.. 1The' ·1977· reinterview>program showed moderate to. high 
· •.. levels ·of inconsistency wi~h.· about 21' percent of ."the nonat· 

titudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. A large proportion (43 percent) of the 
nonattitudinal items showed a. low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and high levels indicate that improve
ments· are needed in. the data co11eCtion methOds or ·that the 
category concepts'therTiselves are ambiguous .. 

::.'. ·: 'Cros·S-tabulations inVOlving those iterhs, :which are subject to 
·_ '. substahti'al ,·1eve1s of· incohsistency,' may be subjecti.'to a large 
'•.distortion ·as· a cOn'seQuence ,Qf· the associated high lever' of 
:;'·re'sp.Onse Variance; •·and thus,· ·are·.cOnsidered tc:) be less reliable 

than comparable ·cross-tabUlcitiOns which do·not· involve· these 
data. As a consequence, the tables in this report, which contain 

.,. '$UC~ :'CiOss-tabi.JlatiOn·s:haV·e t>een-fOotnote'd·'.with a "CaUtiOnary 
~" Statembnt· · ·. · ·\, "" - · 

·•··-·The 1970'cer1sUs rein·terView results .provide illustratio·ns of 
,·:possible noriSBmplihg errors f0r'some of·the·items which also 
·ap·pe3~' i~- .:the· AHS. -For 1 e·xiiffiple, ·niedian-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. · 

~ .1. • , ; • 

.A possible explanation pf .. the resul.ts of. the AHS and census 
rei~-te~ieW.studies, a·S well .. as.the su~eys ihemsel~es, is that.the 
dat~:._a-~e based on the· an°s~ers- given by th·~ res-pondents, who . ..... . _. ... , .. ·. .. . 
may lack precise information. Also; because the results, of the 

.. rein_teryiew :stu.dies are_ der-iv~d from sampl~ -~rveys, iryere is 
samPling\ error. clssociated ~i-~h:·these estimates of nonsampling 

·. 'e.rroi-. Th_er~,fore, t~e possibili.tv·of such ·,errOrs s~~ul~ Pe.taken 
.. into acco~nt ~hen. consid~ring.t~e ~e_sµlts, <?.'. ttiese _stu~ie~, 

·· I ' . · . • i ~ 

~··· . ; 
·. Coverage errors-Deficiencies in the representation of_ conven

- .-tion.al new .co~struction ,for. the -AHS ne~.' const~~cti~n- sample 
(me.ntion,ed pre~io~sly i~ .the sec~io.n qn est.i~at\,ori}. is an 
example of coverage errors. During the sampling of building 
permits, only those issued more than 5 months before the survey 
began were eligible t~ be selected to ~epre~rit conventional new 
construction. Due to time constraints, it is not possible to 

·~sample. units. whose··permits are issued l~ss- than ·5. months in 
advance of the survey. _ 1 • :- ( ;-

It is estimated th.at the 1980 AHS sample missed about 1 A 
percent (i.e.,· aoout· '251· ,OOO'unitsf of all cOnventional housing 
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units- built after April_ 1979 ~e~~!-!se. th~ permi~s. for, ~.h.es~. ~ni~s, 
which were built before Septern~er 1980,.ll)!~r~;!ssued lesi. th.an 

· 5 months in advance of the survey. The.second-stage ratio esti-,.. ... ' . ,. . .. ' 

mation procedure was employed to reduce the effect of this 
deficiency although sql"fle bia~ i.f"! the ~H.S esti'.fla~es of coriyen~ .. 
tional: new construction• propa~ly still· exists. Review-.~ot the· 

'. sE!conC-stage ratio estirTiatiOn pra·Cedures ir10icates ttiat we have 
consi~_tently ov~rcompen~~~~ .f~r. this defici~n~y l~t-~_J;fv·. year 
since .1975 by ratio adjusting the new construction ~to co\,lnts of 

t ·• • . . .•. ', ' ' • ,· 
ne\-V_ constry~tion for tt'!e en9 of t~e interview perigd, wh_ich_h~s 
been Deceriiber or Janua~y, instead of October. This overcom
pensation.~ay iriflate the 'ne~ c~nstruction'Counts1 

by.100,000 
. t~. 300,000 .units. · . · . ' 

In addition, the 1976 Coverage Improvement Progr~m also 
had certain' deficiencies. First, when the ccinvassing'was done to 
identify mobile home parks th~t1 

were not in the sample frame 
or not on the com~ercial lists, only 92 percent Of the census 
address frame ED's were represented. Second, it appears that 
the listing procedure {used to fi~d· moqile homes placed outside 

parks, units converted from nonresidential to residenti~I. and 
houses that had been moved onto their-present site) was not 
very efficient for firiding:·~onresidentiai·(Conversions, (which :. 
might be primarily in busirieSs districts). 'Since the listing proce-; 
dure started fr0m a resideiitial 'unit .. (Th~· sample estimate of : 
this corliponent w~s ~ppr~ximatelY 1s.Ooo hdu'sing units: 

. with a standard ·error of 12,000.)°.. ' ·' ' 
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·.·Finally, it is .felt .that deficiencies also exist in ED's where 
._.~rea sampling me~hod~ ~_re us~d. f':\s before, it,h_ad been assumed 
· th~t all units !ocat~d inside ~hese ED's would be rep~esented in 

the sample. However, it has been estimated that the 1980 AHS 
sample missed as much as.2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are uSed because· these units were· not liSted during the Canvassing. 

The thi.rd stage of r~tio. e~imation corrects for these defi
ciencies as far as .the count of total housing is concerned, i.e., 

·it ·a!'.Husts the esti.mate of th~ total housing inventory to the 
best available estimate .. However, biases of subtotals would 
still remain . 

.- Rounding arrors-ln errors associated with processing, the 
~ounding of~stimates introduces another source of error in the 
data, the severity of which depends on the statistic being meas
ured. The effect of rounding is significant relative to the sam

. piing error only for small percentages, median number of per
·sons, and median num_ber of rooms when these figures are derived 
from relatively large bases. This means that confidence inter-

. vals formed. from the stan.dard errors given may be distorted, 
a·nd this. sh9Uld be taken into account when considering the 

.. , r~sults of this survey: Also, since medians in this report were 
computed usfng unrounded data, instead of the published 
rounded data, they c~n differ from medians calculated directly 
.from the published data .. 

TABLE Vld. Standard Erron of Estimatad Numben of Rural Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1980 

Size ~f estimate 
(000)' 

0 . . . . . . . . . . . . 
5 ....... : ... . 
10 .......... . 
25 .......... . 
50 .......... . 
100 .......... . 
250 .......... . 
500 .......... . 
1,000 ......... . 
2,500 ........ . 
5,000 ........ . 
10,000 ....... . 

. :i ~' J 

: .. l 

Rural housing units (except 
in ,th~ fol!oWing co!umns) 
foi the N~rtheast, North 

(68 chances out of 100) 

Rural housing units:peitaining 
to new 'consiruction;·iio bed

rooms, lacking complete 
plumbing for the Northeast, 
·North Cantrel, arid West 
ROgions and to source of 

Central; South, and 
West Regions 

- (000) 
. ... ~: .. 

. _ water-indivi~ual well, cooking 
fuel, and.mobile homes for 

the Northeast and North 

" 

2 
3 
3 
6 
9 

12 
19 
27 
37 
58 
83 

118 

. Central Regions 
(000) 

' J ' 
' 

3 
4 
4 
7 

10 
14 
23 
32 
45 
71 
99 

136 

Rural housing units pertaining 
to source of water-individual 

well, cooking fuel, and mobile 
homes for the West Region 

- - (000) 

' 
4 
6 
7 

12 

' 16 
24 
38 
53 
75 

118 
164 
226 .. 

., 
Rural housing units pertaining 
to source of water-iOdividual 

well, cooking fuel, aryd mobile 
homes for the South Region 

(OOOl 

4 
4 
5 
9 

12 
18 
28 
40 
57 
88 

121 
161 
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TABLE v11. Standard Errors of Estimatad Percentages of Housing Units and of Urban Housing Units: 1980 (Excluding Estimated Percentages of Housing 

Units Pertaining to New Construction, Lacking Coniplata Kitchen Facilities, No Bedrooms, Nci Bathrooms, Source of Watar·lndivldual Well, Cooking 
Fuel, Lacking Completa Plumbing, Mobile Homes, and Housing Units With Spanish:Origin Housaholder) 

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

Base of Estimat~d percentage 
percentage ., 

)-

(000) 0 or 100 1 or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 
' 

i ............... ·. 25.9 25.9 25.9 25.9 . 25.9 25.9 25.9 29.5 

10 . . . . . . . . . . . . . . . 14.8 14.8 14.8 14.8 14.8 14.9 18.1' 20.9 

25 .. •.• ........... 6.5 6.5 6.5 6.5 7.9 9.4 11.4 '13.2 

0.f • 
50 ............... 3.4 3.4 3.4 4.1 5.6 6.1 9.3 

100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 . 6.6 

250 ............... 0.1 O.B 1.2 1.8 2.5 3.0 3.6 4.2 

500.. " " .. " " " . 0.3 0.6 0.8 1.3 1.8 2.1 . 2.6 3.0 

1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 

~.500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1.1 
,. 

1.3 

5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
7,500 ............. 0.02 0.2 0.2 0.3 0,5 0.5 0.7 0.8 

10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 

25,000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 

50,000 ............ - 0.06 0.08 0.13 0~2 0.2 0.3· 0.3 

80,000 ............ - 0.05 0.07 0.10. 0.14 0.2 0.2 . 0.2 

TABLE VIII. Standard Errors of Estimatad Percentages of Housing Units and of Urban Housing Units Partalnlng to Naw Construction, Lacking Complete 

Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Watar·lndividual Well, Cooking Fuel, Lacking Complata Plumbing, Mobile Homes, and 
Housing Units With Spanish-Origin Housaholder: 1980 

(68 chances out of 100. For standard errors of rural housing units pertaining to new construction, no bedrooms, source of water-individual well, cooking 
fue1, tacking some or all plumbing, and mobile homes, use the standard errol-i in table Xia) 

' Base of Estimated percentage 
' percentage 

(000) 0 or 100 1or99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 32.0 32.0 32.0 32.0 32.0. 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3 
25 . . . . . . . . . . . . . . . B.6 8.6 8.6 8.6· 9.2 . 11.0 '13.3 15.3 
50 ............... 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ........ · ....... 2.3 2.3 2.3 . 3.3 4.6 ·' 5.5 6.6 .7.7 

250 ............... 0:9 1.0 1.4 2.1 .2.9 3.5 4.2 4.9 
500 ....... , ....... 0.5. .0.7 1.0 .. 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 

2,500 .......... : .. 0.09 0.3 0.4 0.7 .0.9 1. 1 '. 1.3 1.5 

5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1. 1 
' 7,500 ............. 0.03 0.2 0.2 ·0.4 .•, ·0.5 0.6 O.B 0.9 

10,000 0.02 0.2 0.2 0.3 .. ' . 0,5 .. • ·0.5 0.7 . 0.8 . . . . . . . . . . . . 
25,000 ............ 0.01 0.10 0.14 0.2 ' 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0 .. 15 . 0.2 0.2 0.3 0.3 
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TABLE IX: Standard Errors of Estimated Percentages.of.Lost Housing Units and of Urban and Rural Lost Housing Units: 1973-1980 (Excluding Esti
mated Percentages of Lost Housing Units Pertaining to N.W Construction, lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, lacking 
Some or All Plumbing, Mobile Homes, Other Vacants, and Rural Vacants for Rent) 

(68 chances out of 100) 

' 
Base of . : Estimated percentage : 

.. 
percentage . . 

.. JOOO) 0 or 100 lor99. .2or98 5 or 95 10 or 90 15 or 85 - 25 or 75 50 -

5 ............. ". 24.5 24.5 24.5 24.5 '24.5 24.5 24.7 28.5 
10 . . . . . . . . . . . . . . . . 14.0 14.0 14.0 14.0 14.0 14.4 17.5 20.2 
25 ........ ' ....... 6.1 6.1 6.1 6.1 7.6 9.1 11.0 ·12.7 
50 ............... 3.1 3.1 3.1 3.9 5.4 6.4 7.8 9.0 
100 ......... : ..... 1.6 1.6 1.8 2.8 3.8 4.6 5.5 6.4 
250. . . " " . . " " " 0.6 0.8 1.1 1.8 2.4 2.9 3.5 4.0 
500.' ............. 0.3 0.6 0.8 1.2 1.7 2.0 2.5 2.9 
1,000 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.7 2.0 
2,500 ............. 0.06 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............ ' 0.03 0.2 0.3 0.4 0.5 0.6 0.8 0.9 

·. . ; 

TABLE x. Standard Errors' of Esti.mated Percentages of LOst Housing Units and of Urban and Rural Lost Housing Units Pertaining to New Construction, 
L~cking ComPlete K_itche~ F·acilities, No_ Bedrooms, No Bathrooms, Lacking Some or All Plumbing; Mobile Homes, Other Vacants, and Rural Vacants 
for Rent: 1973-1980 · · 

(68 chances out of 100) 

Base of Estimated percentage ; 
-

percentage 
' (000) 0 or 100 1 or 99 2 or 9B 5 or 95' 10 or 90 15 or 85 25 or 75 50 

I , 
5 ................ 34.9 34.9 34.9 .34.9 34.9 34.9 34.9 ' 36.6 
10 ............... 21.1 21.1 21.1 21.1 21.1 21.1 22.4 25.9 
25 ........ : ...... 9.7 9.7 9.7 9.7 9.8 11.7 14.2 16.4 
50 ............... 5.1 5.1 5.1 5.1 6.9 8.3 10.0 11.6 
100 .. ' ............ 2.6 2.6 2.6 3.6 4.9 5.8 7.1 8.2 
250 ................ 1.1 1.1 1.4 2.3 3.1 3.7 4.5 5.2 
500 ............... 0.5 0.7 1.0 1.6 2.2 . 2.6 3.2 3.7 
1,000 . : ........... 0.3, 0.5 0.7 1.1 1.6. 1.8 2.2 2.6 
2,500 ............. 0.11 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ...... ' ....... 0,05 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
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TABLE Xia. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to the Northeast, North Central, South; 
~nd West Regions: 1980 (Excluding Estimated Percenteges Pertaining to N...; Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and Wert Regions and Excluding Source of Water-Individual 
Well, Cooking Fuel, end Mobile Homes for Each of the Regions) 

(68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to the Northeast, North cent'ral, SOuth, ·and West 
Regions, excluding estimates of rural housing units pertaining to new construction, no bedrooms, and lacking complete plumbing for the Northeast, 
North Central, and West Regions, and excluding source of water-individual well, cooking fuel, and mobile homes.for each of the regions, multiply the 
standard errors by 0.86) 

·' ' 
Base of Estimated percentage 

. . . .. . 

percentage 
(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ . 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.B 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 ' 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 .· ............ 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 . . . . . . . . . . . . 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 

TABLE Xlb. Standard Enors 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, North Central, and West Regions and to 
Source of Water-Individual Well, Cooking Fuel, and Mobile Homes for the Northeast and North Central Regions: 1980 

. . '• . . 
(68 chanceS out of 100. For estimated percentages pertaining' to' source o{ water-individual well, cooking fuel. and mobile homes for .the West Region, 

apply a factor of 1.66 to the standard errors. For stahdard errors of regional rural estimates pertainirlg to new construction,"no bedrooms, lackiiig 
complete plumbing, source of water-individual well, cooking fuel, and mobile homes for the Northeast, North Central, and West Regions, multiply the 
standard errors by 0.89, except for estimates for the West Region pertaining to source of water-individual well, cooking fuel, and mobile homes, multi
ply the standard errors by 1.~) . 

. 

Base of Estimated percentage 
'" .. 

percentage 
(000) 0 or 100 1 or 99 2 or 98 5 or 95 " 10 or 90 15 or 85 25 or 75 50 

5 : . .............. 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............... 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14;0 16.2 
50 ............... 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 . 7.0 8.1 
250 ............... 1.0 1.0 

. 
1.4 2.2 3.1 3.6 4.4 5.1 

500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,500 ............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1. 1 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
25,000 ............ O.D1 0.10 0.14 0.2 0.3 0.4 0.4 0.5 
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TABLE Xie. Standard Errors of Estimatad Pen:antagas of Housing Units and of Urban Housing Units Pertaining to Source of Water·lndividual \'{ell, 
· Cooking Fuel, and Mobile Homes for the South Region: 1980 

(68 chances out·ot 100. For' Standard errOrs of estimated percentages of rural housing units pertaining to source of water-individual well, cooking 
· fuel, and ffiobile homes for the South Region, multiply the standard errors by 0.89) 

Base of ' ·- Estimate~ percentage 
percentage 

(ODO) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................. 45.2 45.2 45.2 45:2 45.2 45.2 45.2 45.4 
10 " ' 29.2 29.2 29.2 29.2 29.2 29.2 29.2 32.1 ............... 
25 ............... 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3 
50 ............... 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ................ 4.0 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
250 ......... : ..... 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
1,000 ............. 

'· 
0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 

2,500 ... ·. · ......... 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
5,000 ............. 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
10,000 .... '• ....... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
25,000 ··0.02 0.13 0.2 0.3 · . 0.4 0.5 0.6 0.6 . . . . . . . . . . . . 

., . 

'; 

.. 
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SAMPLE DESIGN 

The 1980 estimates are ·based on data collected from mid
August 1980 through December 1980 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 74,800 sample housing units (both occupied 
and vacant) were eligible for interview in the 1980 Annual 
Housing Survey. Of this number, 4,100 interviews were classi· 
tied as "noninterviews" for various re~sons. 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 74,800 eligible housing units, there were also 
5,000 sample units which were visited but were ineligible for 
interview for the AHS in terms of collecting information relevant 
to the 1980 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 ofonly 1 PSU in sample 
with certainty. These 156 strata were mostly 1he larger SMSA's 
and were called self-representing (SR) since the sample from the 
sample area represented just that PSU. Each one of the other 
220 strata consisted of a group of PSU's and were referred to as 
non-self-representing (NSR), since the sample of housing units 
from the sample PSU in a stratum represented the other PSU's 
in the stratum as well. 

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

strata were. grouped into 110 pairs and one stratum was picked 
at random from each pair. From this stratum, an additional PSU 
was selected independently of the other PSU selected from this 
stratum. S~nce the two PSU's were independently Selected, it 
was possibl~ for the same PSU to be seleC'ted 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 1980 survey-The 
samPle hou

0

sing units designated to be interviewed in the 1980 
survey consisted of the following categories, which are described 
in detail in ~ucceeding sections. 

1. All sample housing units that were interviewed in the 1979 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement Program). 

2. All samPle housing units that were either type A noninter· 
views (i.e., units eligible to be interviewed) or type B non
interviews (i.e., units not eligible for interview at the time of 
survey but which could become eligible in the future) in the 
1979 survey. (For a list of reasons for type A and type B 
noninterViews, see the facsimile of the 1980 AHS question· 
naire, page App-20.) 

3. All samP,le housing units that were selected from the list of 
building pennits issued since the 1979 survey. (This sample 
represented the housing units built in pennit-issuing areas, 
since the.1979 survey.) 

4. Units added as the result of the updated listings in selected 
areas which do not_issue building permits. 

Selection of the 1973 sample housing units-The overall sam
pling rate used to select the sample for the 1973 AHS was about 
1 in 1,366! The within-PSU sampling rate for the AHS. was 
determined 1 so that the overall probability of selection for 
each sampl~ housing unit was the same (e.g., if the probability 
of selecting a NSR PSU was 1 in 10, then the within-PSU 
sampling rate would be 1 in 136.6): 
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Within the sample PSU's, a sample of the housing units enu
merated in the 1970 Census of Population and Housing was 
selected for the AHS. In addition, a sample of new construction 
building permits was also selected to represent the units con
structed since the 1970 census. These samples were selected at 
about twice the rate mentioned previously (i.e., at 2 in 1,366). 
thereby producing a sample twice as large as needed. Thissample 
was split into two·equal-sized samples-one to be used for the 
AHS, and one'to'bO'H~ld in reserve for possible future use for 

' . ·~•::': ,,,: : 
the AHS. The proced'!re used to split this sample into equal· 
sized samples i~ d~~~il?e.d in the next section. 

The sample . of.. 1J,~7Q census units was selected in several 
stages. Within· the.sample PSU's, the first step was the selection 
of a sample of census enumeration districts (ED's), administra
tive units used in the 1970 census. The probability of selection 
for an ED was ·proportional to the following 1970 census 
counts of housing units (HU's) and persons in group quarters, 
combined in the following fonnula: 

Number of HU's in the ED+ Number of group qu;rters persons in the ED 

4 

The next step wa~ to select an expected cluster of about four 
neighboring housing u.nits within each sample ED. For most 
of the ED's, the selection was accomplished using the list of 
addresses for the ED as compiled in the 1970 census. However, 
in those ED's where addresses were incomplete or inadequate 
(mostly rural areas), the selection process was accomplish~d 
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 vvere further 
subsampled at the time of enumeration so that an expected four 
housing units were chosen for interview. 

The sample of new construction units was selected from 
building permits issued since January 1970. Within each sample 
PSU, · the building permits were chronologically ordered by 
month issued, and co.mpact 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 Yt1ere 
brought into the sample as a result of the area sample described. 

Splitting of the sample-The sample selection procedure pro
duced clusters (or segments) of size-four housing units for the 
sample taken from the census address frame, the new construc
tion frame, and the area sampling frame (mainly rural·areas). 
Clusters of this size should result in a minimum loss in preci
sion 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 
Bnd new construction units). A splitting operation was then 
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carried out for clusters selected from the census add~ss and 
the new construction frames. This consisted of halving· each 
sample cluster from these frames. Thus, two housing units 
from each of these clusters were included in the survey and 
two housing units were held in reserve. No splitting operation 
was carried out within the clusters selected from the area 
sampling frame; every other area sample cluster of four housing 
units was used for the survey and the remaining clusters were 
assigned to the reserve sample. 

Selection of supplemental sample housing units in rural areas
In 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics by doubling the num
ber of sample housing units from rural areas. This was accom
plished by reactivating the reserve sample, selected in the orig· 
inal sampling operations in 1973, from rural areas only, For 

· the reserve sample selected in census address and new construe· 
tion frames, the other half of each rural cluster (an expected 
two housing units) was reactivated in 1974. Similarly, for the 
area sampling frame, the entire reserve cluster (an expected four 
housing units) was reactivated in 1974 if the cluster was rural. 
This supplementation increased the overall probability of selec· 
tion for sample housing. units in rural areas to about 2 in 1,366; 
whereas, the overall proability of selection for sample housing 
units in urban ar~as remained at 1 in 1,366. 

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

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

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

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

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

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

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

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

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

1977 sample reduction-By 1977, the addition to the sample 
from primarily new construction and the coverage improvements 
had increased the total sample size (interviews plus noninter· 
views) to about 81,000. The sample size was reduced by about 
7 percent to approximately 75,000, in 1977. However. this 
reduction did not include any CEN-SUP1 units or units which 
were selected as part of the 1976 Coverage Improvement 
Program. Thus, the overall probability of selection for these 
latter units remained unchanged, and for the rest of the units 
their probability of selection was about 1 in 1,472 if they were 
urban and about 1 in 736 if they were rural. 

ESTIMATION 

1980 housing inventory-In 1980, the AHS estimates employed 
a three-stage ratio estimation procedure. However, prior to 
implementation of the procedure, the· basic weight (i.e., the 
inverse of the probability of selection) was adjusted to account 
for the type A noninterview housing units encountered in the 
AHS. This noninterview adjustment was done separately for 
occupied and vacant units. The noninterview adjustment was 
equal to the following ratio: 

Interviewed housing units+ Noninterviewed housing units 
Interviewed housing units 

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

1 CEN.SUP units resulted from a 1970 census evaluation study and 
repi-esented units missed in the 1970 census. 

The first-stage ratio estimation factor .f~i_:,~a~~--spe~i!ied cate-
gory was as follows: .zu<>neO •. ~~ t· 

~;i- S19'S ~,,, 

The 1970 census housing population in the residence-tenure category 
for all NSR strata in a census"'"reg'i()n_, · -·· 

Estimate of the housing population category Usin·g·1970 Census housing 
cOunts for sample NSR PSU's in a'CerlSUS•reQion 

Jri1 o;_:r,h~: • 

The numerators of the ratios were calcli18t80 by:' ODtaining the 
1970 census housing counts for each of. ttie ~reSidenCe-tenure 
categories f6r each NSR stratum and sifrnniing these counts 
across the NSR strata in each census region.!>The denominators 
were calculated by obtaining the 1970 ·census housing counts 
for each of the residence·tenure categories for.each NSR sample 
PSU, weight!ng these counts by the inverse of the probability 
of selecting that PSU and summing th.ese weighted counts 
across the NSR sample PSU's in each c.el"!sus region. The com· 
puted first-stage ratio estimation factor was ~~hen applied to the 
existing weight· for each NSR sample ui:ii_t in each first·stage 
ratio estimation category. -,l'. 

The second-stage ratio estimation procedure was designed to 
adjust the AHS sample estimate of two categories of conven· 
tional new construction units, i.e., two. categories of sample 
units buiit April 1, 1970, or later. to two, independently derived 
current estimates where a known deficiency in the AHS sample 
exists (see the section on nonsampling error) for each of the 
four regions. These estimates were consiqered to be the best 
estimates av~ilable for the number of coilventiOnal new con· 
struction units in these categories. . 

The second-stage ratio estimation factor wa's as follows: 

Current best estimate of new construction in the categof-v 
AHS'samPle estimate of new construction units in the category 

' 
The numerators of the ratios were derived fr_om data based on 
the Survey of Construction (SOC). The denominators of the 
ratios were dbtained from the weighted estimates for the AHS 
sample units using the existing weight after the fi.rst·stage 
ratio estimation procedure. The computed second-stage ratio 
estimation f~ctor was then applied to the existing weight for 
each sample unit in each second-stage ratio estimation category. 

The third~tage ratio estimation procedure was employed for 
all the AHS sample units. This procedure Was designed to adjust 
the AHS samf)le estimates of housing (i.e., the estimates employ· 
ing the nonirlterview, first-stage, and second-stage adjustments) 
to current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for. 24 categories of occupied housing units. Each of 
these categories is a combination of the characteristics of 
residence, te~ure, 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 weie 
derived from date based on the Current Population Survey 
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(CPS), a sample''h6usehold survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey'(HVS), a quarterly vacancy survey also con· 
ducted by the-BU~eau.:of the Census. The denominators of the 

'"-' ! " "l 

ratios were obt'ai~~~ 1 f~om the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage 
ratio estimatiOf'J P.rof:edure. The computed third-stage ratio 
estimation factor ,w_as then applied to the existing weight for 
each sample unit in,e.ach third-stage ratio estimation category. 

The second-stage •and the third-stage ratio estimation pro· 
cedures were repeated ·in order to bring the AHS estimates into 
close agreement witti both sets of independent estimates. The 
second stage was modified so that the estimates for all 24 cate
gories of new construction would be identical to the estimates 
before the third stage! Hence, the repeated second stage had the 
effect of controlling the AHS sample estimates of new construc
tion units to the "uriDi8sed'' sample estimates for 22 categories 
of new construction for each of the 4 regions (i.e., 14 categories 
for conventional new Construction units and 8 for new construc
tion mobile homes) and of adjusting the AHS sample estimate 
for 2 categories of ·conVentional new construction units to an 
independently derived current estimate. 

The nu.merators, for the repeated second stage, were either 
the unbiased wei!tited'estimates forthe AHS sample units using 
the existing weight 8fter the first'"Stage ratio estimation pro
cedure (i.e., the estimates employing the noninterview and 
first'"Stage adjustments) or the independent estimate derived 
from data based on theSurvey of Construction (SOC). 

The denominators of the ratios in th is repetitive process 
were obtained from the weighted estimates for the AHS sample 
units after the previous stage of ratio estimation. The factors 
resultjng from this repetitive 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 over· 
all estimation procedure, reduced the sampling error for most 
statistics below what would have been obtained by simply 
weighting the results of the sample by the inverse of the prob· 
ability of selection. The distribution of the housing population 
selected for the sample differed somewhat, by chance, from 
that of the Nation as a whole in such basic housing charac· 
teristics as tenure, vacancy status, residence, race of householder, 
and sex of householder. These characteristics are probably 
closely correlated with other housing characteristics measured 
for the AHS. Therefore, through the use of the three-stage ratio 
estimation procedure one can expect the sample estimate to 
be improved substantially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible error1 associated with esti· 
mates based on data from sample surveys; sampling and non· 
sampling errors. The following is a description of the sampling 
and nonsampllng errors associated with the AHS national 
sample. 
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Sampling errors-The particular sample used for this survey is 
one of a large number of possible samples of the same size that 
could have been selected using the same sample design. Even if 
the same schedules, instructions, and interviewers were used, 
estimates from each of the different samples would differ from 
each other. The variability between estimates from all possible 
samples is defined as the sampling error. One common measure 
of this sampling error is the standard error which measures the 
p"recision with which an estimate from a sample approximates 
the average result of all possible samples. In addition, the stand· 
ard error, as calculated for this report, also partially reflects the 
variation in the estimates due to some nonsampling errors, but 
it does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

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

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

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

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

The figures presented in the following tables are approxi· 
mations to the standard errors of various estimates shown in 
this report. In order to derive standard error1 that would be 
applicable to a wide variety of items and also could be pre· 
pared at a moderate cost, a number of approximations were 
required. As a result, the tables of standard errors provide an 
indication of the order of magnitude of the standard errors 
rather than the precise standard error for any specific item. 

Standard error1 of estimates of levels-Tables I and II present 
the standard errors applicable to the estimates in this report. 

Standard errors of estimates of percentages-The reliability of 
an estimated percentage, computed by ·using sample data for 
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both numerator and denominator, dfpends upon both the size 
of the percentage and the size of the total upon which the per
centage is based. Estimated percentages are relatively more 
reliable than the corresponding estimates of the numerators of 
the percentages, particularly if the percentages are 50 percent 
or more. Tables 111 and IV present the standard errors for 
estimated percentages. 

TABLE 1. Standard Errors of Estimated Numbe" of National and Regional 
Housing Units: 1980 (Excluding Estimatas of Housing Units for the 
West Region and of Housing Units With Spanish-Origin Householder) 

(68 chances out of 100) 

Size of 
Standard 

Size of 
Standard 

estimate 
error 

estimate 
error 

(000) 
(000) 

(000) 
(000) 

National Regional National Regional 

0 ...... 2 2 1,000 ... 44 43 
5 ...... 3 3 2,500 ... 70 70 
10 ..... 4 4 5,000 . .. 97 102 
25 ..... 7 7 10,000 ... 133 151 
50 .. ". 10 10 25,000 ... 189 271 
100 ..... 14 14 50,000 ... 205 -
250 ..... 22 22 80,000 ... 109 -
500 ..... 31 31 

. 

TABLE 11. Standard Errors of Estimated Numbers of Housing Units for 
the West Region and of Housing Units With Spanish-Origin House
holder: 1980 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) (000) (000) 

0 . . . . . . . . . . 2 500" " " " .. 35 
5 .......... 3 1,000 ....... 50 
10 ......... 5 2,500 . ...... 85 
25 ......... 8 5,000 . ...... 131 
50 ......... 11 10,000 ....... 213 
100 ......... 15 25,000 ....... 446 
250 ......... 24 

. 

Included in tables I through IV are estimates of standard 
errors for estimates of zero and zero percent. These estimates of 
standard errors are considered to be overestimates of the true 
standard errors and should be used primarily for construction of 
confidence intervals for characteristics when an estimate of zero 
is obtained. 
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.! 
Standard errors of ratios-For ratios of the form (100) (x/y), 

· ·· -.~.t,: f'Oflf •. 
where xis hot a subclass of y, tables llr'and.JIV underestimate 

! ...... _r!"l ....,.., .... !., " 
the standard error of the ratio when there is little'or no correla-
·tion between x and y. For·this type of)dlii8~~,,be'tter approxi-

! ' :-..,.... -, .. .,.. ., ('" ' . . 
mation of the standard error may be1 obtain"e(f by letting the 

, . . ,,-i1v.,11 ..... ~ · q , 

standard error of the ratio be approximately equal to:, 
j ~ze-:q no1tG -n.: ' 

' ""''ff) (:·)' ;i(~:f" 
where: x 

1

= the numerator of the rati6---- -·· 
y l= the denominator of the ra'tio 

. I•.•• • 

ax;= the standard error of the numer~tor 
a '=the standard error of the denominator 

YI . . . L.:_. 

Illustration?' the use of the standard eVior,,tab!es. Illustration/:
Table A·l of this report shows that. . .in all occupied one· 
unit structures in the United Stat~"th~~e were 9,286,000 
renter-occuPied housing units (including mobile homes and ' . . 
trailers), in 1980. Interpolation in standard error table I 

' -shows that; the standard error of an estimate of this size is 
approximately 128,000. The following, procedure was used in 
interpolatin6. ··· 

The in.formation presented in the following iable was 
extracted fr~m standard error table I. The entry for "x" is the 
one sought.· 

S iz~ of estimate 
I 1000> 

5,000 ... ·: ............. . 
9,286 ................. . 
10,000 .. ·, ..... ' ....... . 

' .' 

Standard errrir 
(000) 

97 
x 

133 

By vertically interpolating between 97 and 133, the entry for 
"x".is deterriined to be 128. 

9,286-5,000 = 4,286 
10,000-5,000 = 5,000 

97 + :·~: (133-97) = 128 

' . 

Consequently, the 68-perceiit confidence interval, as .shown by 
these data,, is from 9, 158,000 to 9,414,000 housing units. 
Therefore,~ conclusion that the average estimate of 1980 hous· 
ing units of this type lies within a range computed in this way 
would be cbrrect for roughly 68 percent of all possible samples. 
Similarly, yJe could conclude that the average estimate, derived 
from all po.Sible samples, lies within the interval from 9,081,000 
to 9,491,000 housing units with 90 percent confidence; and 

' that the ave,rage estimate lies within the interval from 9,030,000 
to 9,542,000 housing units with 95 percent confidence. 

Table A:1 also shows that of the 9,286,000 renter-occupied , 
housing uni~ in one-unit structures (including mobile ho~es ~nd_ 



rr.-1ol 2:1; : 
trailers), in,.)~.flll~r~·1?2_.000, or 26.8 percent, have all doors 
covered by ~s~rrn .:qoo_~s. Interpolation in standard error table 
Ill (i.e., interpolation on both the basa and percent) shows that 

·_ .... "' '."lJI.> I . 

the standard. E!~~C?:~r.~qt) the above percentage is 0.6 percentage 
points. The following 0 procedure was used in interpolating. 

:. ~J::I '" ,.) 
The infonnation presented in the following table was extracted 

from standard error table 111. The entry for "p" is the one sought. 
. I ,., ~ 

: ' ' 
Basa of percentage v , Estimated percentage 

(000) 
25 26.8 50 

5,000 r.i~ 0.9 a 1.0 . . . . . . . . . . . 
9,286 ........... p 
10poo .......... 0.6 b 0.7 

1. By horizontal inte'rpolating between 0.9 and 1.0, the entry 
for cell "a" is determined to be 0.9. 

26.8-25.0 = 1.8 
50.0-25.0 = 25.0 

o.9 + ;5~0 , 1.0-0.9> = o.9 

2. By horizontal interpolating between 0.6 and 0.7, using 
the s~me procedure as in step 1, th~ entry for cell "b" is 
determined to be 0.1). 

3. By vertical interpolating between 0.9 and 0.6, using the same 
procedure as in step 1, the entry for "p" is determined to be 
0.6. 
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Consequently, the 68-percent confidence interval, as shown by 
these data, is from 26.2 to 27.4 percent; the 90-percent confi
dence interval is from 25.8 to 27.8 percent; and the 95-percent 
confidence interval is from 25.6 to 28.0 percent. 

Illustration //-Table E-1 of this report shows that in all occu
pied housing units of the West Region in 1980 there were 
9,472.000 owner-occupied housing units. Interpolation in 
standard error table II shows that the standard error of an esti· 
mate of this size is approximately 204,000. Consequently, the 
6B-percent confidence interval is from 9,268,000 to 9,676,000 
housing units. Therefore, a conclusion that the average estimate, 
derived from all possible samples, of 1980 owner-occupied 
housing units in the West Region, lies within a range computed 
in th is way would be correct for roughly 68 percent of all 

, possible samples. Similarly, we could conclude that the average 
estimate, derived from all possible samples, lies with the interval 
from 9,146,000 to 9,798,000 housing units with 90 percent 
confidence; and that the average estimate lies within the interval 
from 9,064,000 to 9,880,000 housing units with 95 percent 
confidence. 

Table E-1 also shows that of the•9,472,000 owner-occupied 
housing units in the West Region, 2,322,000, or 24.5 percent, 
have a central air-conditioning system. Interpolation in standard 
error table IV (i.e., interpolation on both the base and the 
percent) shows that the standard error of the above percentage 
is 0.7 percentage points. Consequently, the 68-percent confi
dence interval, as shown by these data, is from 23.8 to 25.2 
percent; the 90-percent confidence interval is from 23.4 to 25.6 
percent; and the 95-percent confidence interval is from 23.1 
to 25.9 percent. 

·TABLE 111. Standard Erron of Estimated Percentages of Housing Units: 1980 (Excluding Estimated Percentages of Housing Units for the West Region 
and of Housing Units With Spanish-Origin Housaholder) 

(68 chances out of 100) 

Basa of Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 28.0 28.0 28.0 28.0 28.0 28.0 28.0 31.2 
10 ............... 16.3 16.3 16.3 16.3 16.3 16.3 19.1 22.1 
25 ............... 7.2 7.2 7.2 7.2 8.4 10.0 12.1 14.0 
50 ............... 3.8 3 .. 8 3.8 4.3 5.9 7.0 8.5 9.9 
100 ............... 1.9 1.9 2.0 3.0 4.2 5.0 6.0 7.0 
250 ............... 0.8 0.9 1.2 1.9 2.6 3.2 3.8 4.4 
500 ............... 0.4 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ............. 0.08 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 .... : ........ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ O.D1 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
80,000 ............ - 0.05 0.07 0.11 0.2 0.2 0.2 0.3 

l 
' 
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Differences-The standard errors shown are not directly appli· 
cable to differences between two sample estimates. The stand
ard error of a difference between estimates is approximately 
equal to the square root of the sum of the squares of the stand
ard errors of each estimate considered separately. This formula 
is quite accurate for the difference between estimates of the 
same characteristics in two different areas or the difference 
between separate and uncorrelated characteristics in the same 
area. However, 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 
error. 

Illustration of the computation of the standard error of a 
difference-Table A-2 of this report shows that in all occupied 
one-unit structures in the United States there were 5,420,000 
renter-occupied housing units with no doors covered by 
storm doors. Thus, the apparent difference between the 
number of 1980 renter-occupied, one-unit structures with no 
doors covered and those. with all· doors covered is 2,928,000. 
Interpolation in standard error table I shows that the standard 
error of 2.492,000 is approximately 70,000 and the standard 
error on an estimate of 5.420,000 is approximately 100,000. 
Therefore, the standard error of the estimated difference of 
2,928,000 is about 122,000. 

122,000 = J (70,000)2 + (100,000)2 

Consequently, the 68-percent confidence interval for the 
2,928,000 difference is from 2,806,000 to 3,050,000 housing 
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H :o "·.o. 
units. Therefore, a conclusion that the a~~~~ge; .. ~st!mate of this 
difference, derived from all possible sample~!·~i~~~within a range 
computed in_ this way would be correct.!fqr..~9 .. l!g~lx.68 percent 
of all possible samples. Similarly, the;;~9;!!~!"'~nt confidence 
interval is !rpm 2,733,000 to 3, 123,000. h_o/ls]ng units, and the 
95-percent confidence interval is from 2,68;4.QOO to 3, 172,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1980 renter-occupied one-unit detached housing 

;-.- ':_) Q 

units with no ·doors covered is greater .. th'iin ttle number with 
i -\'',. 

all doors covered. 
fli ..... 

Medians-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 
determine an interval about the estim~t~d, median so that there 
is a stated degree of confidence that the a~erage median from 
all possible samples lies v:iithin 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 
determined in step 1. This will give yciu a lower percentage 
limit (50 percent minus standard error of 50 percent) and an 
upper pe_rcentage limit {50 percent plus standard error of 
50 percent); 

3. Using the distribution of the characteristic, read off the con
fidence interval corresponding to the two points established 
in step 2 .. 

TABLE IV. Standard Errors of Estimated Percentages of Housing Units for the West Region and of Housing Units With Spanish-Origin 
Householder: 1980 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or 98 5 or 95 , 10or90 15 or 85 25 or 75 50 

5 ... ".' .. ' ..... ' 31.7 31.7 31.7 31.7 31.7 31.7 31.7 34.0 
10 ............... 18.8 18.8 18.8 18.8 18.8 18.8 20.8 24.0 
25 ............... 8.5 8.5 8.5 8.5 9.1 10.9 13.2 15.2 
50 ............... 4.4 4.4 4.4 6.5 7.7 9.3 9.3 10.8 
100 ...... ' .. ' .. ' '. 2.3 2.3 2.3 3.3 4.6 5.4 6.6 7.6 
250 ...... ' ' .. ' .. '. 0.9 1.0 1.3 2.1 2.9 3.4 4.2 4.8 
500 .... ' ...... '.'' 0.5 0.7 1.0 1.5 2.0 2.4 2.9 3.4 
1,000 ............. 0.2 0.5 0.7 1.0 1.4 1.7 2.1 2.4 

2,500 .. ' ' .. ' '' ' ... 0.09 0.3 0.4 0.7 0.9 1. 1 1.3 1.5 
5,000 ...... ' ...... 0.05 0.2 0.3 0.5 0.6 0.8 0.9 1.1 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 ............ O.Q1 0.10 0.13 0.2 0.3 0.3 0.4 0.5 
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For about 68 out of 100 possible samples, the average median 
from possibl~' sariijiles0 would lie between these two values. 

A two-standa·rd·ifrf'Or-·confidence interval may be determined 
by finding the. ·varues<corresponding to 50 percent plus and 

minus twice the Sfan'd~rd error determined in step 1. For about 
95 out of 100 possitiie' samples, the average median from all 
possible sampleS1wo'Uid fie between these two values. 

···•) ti . ! ' • 

Illustration of 'ihe computation of rhe 95-percent confidence 
·'Ii. 

interval for a median-Table A-2 shows the median income of 
families and primary individuals in specified owner-occupied, 
one-unit detached housing units was $21,200 in 19BO. The base 
of the distribution, .frqrn which this median was determined, 
is 41,945,000 housing units. 

1. From standard eriof'table Ill, the standard error of a 50-
percent characteristics on the base of 41,945,000 is 0.3 

e " percentage pointS.: · 1 

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

3. From table A-2, it cary be seen by cumulating the frequencies 
for the first 5 categories that 19,634,000 owner-occupied 
housing units, or 46.8 percent, had income less than $20,000 
and th at an additional 5,528,000 specified owner-occupied 
housing units, or 13.2 percent, had income from $20,000 to 
less than $25,000. By linear interpolation, the lower limit of 
the 95-percent confidence interval is found to be about: 

$20,000 + ($25,000-$20,000) (49-~~6 ·8 ) = $21,000 

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

$20,000 + ($25,000-$20,000) (S0.~~6 ·8) = $21,400 

Thus, the 95-percent confidence interval ranges from $21,000 
to $21,400. 

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

Obtaining a mea~urement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1980 AHS national 
sample. 
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Reinterview program-For the AHS national sample, a study 
was conducted to obtain a measurement of some of the com
ponents of the nonsampling error associated with the AHS 
estimates. A reinterview program was conducted for a sub· 
sample of the AHS households. These households were revisited 
and answers to some of the questions on the AHS questionnaire 
were obtained again. The original interview and reinterview 
were assumed to be two independent readings and thus were the 
basis for the measurement of the "content" error of these AHS 
estimates. 

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

1. The correct unit was visited. 
2. The correct number of housing units were interviewed at 

th at address. 
3. The correct information on "Year Built" was obtained. 
4. The correct information on ''Tenure" was obtained. 
5. The correct infonnation 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 1980 and 1979 reinterview studies were not 
available at the time of publication; the results of the 1977 and 
1978 reinterview studies which are presented in the Census 
Bureau memoranda, "Reinterview Results for the Annual 
Housing Survey-National Sample 1977" and "Reinterview 
Results for the Annual Housing Survey-National Sample 
1978" are presented here. 

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

The results of the 1977 reinterview program, which relate 
to energy characteristics, showed that 43 percent fell into the 
low levels of inconsistency, 36 percent fell into the moderate 
levels of inconsistency, which indicated that there were some 
problems with inconsistent reporting, and 21 percent showed 
high levels of inconsistency, which indicated that improvements 
were needed in the data collection methods or that the category 
concepts th.emselves were ambiguous. 

The 1970 census reinterview results provide illustrations of 
possible nonsampling errors for some of the items which also 



App-58 

appear in the AHS. For example, median value of homes was 
consistently underestimated by about 5 percent, and the average 
monthly costs of electricity and utility gas were consistently 
overestimated although the net effect on average gross rent 
was fairly small. 

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

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

It is estimated that the 1980 AHS sample missed about 1.4 
percent (i.e., about 251,000 units) of all conventional housing 
units built after April 1970 because the.permits for these units, 
which were built before September 1980, were issued less than 
5 months in advance of the survey. The second-stage ratio esti· 
mation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of conven· 
tional new construction probably still exists. Review of the 
second-stage ratio estimation procedures indicates that we have 
consistently overcompensated for this deficiency in every year 
since 1975 by ratio adjusting the new construction to counts of 
new construction for the end of interview period, which has 
been December or January, instead of October. This overcom· 
pensation may inflate the new construction counts by 100,000 
to 300,000 units. 

APPENDIX 8-Continued 

In addition, the ·1976 Coverage lmprovement"°Program also 
had certain deficiencies. First, when the ~·a'n-~~~i~g was d~ne to 
identify mobile home parks that were not in, the· sample frame 

• '· u •. p:' . . . 
or not on the commercial lists, only 92 percent Of the census 
address frame ED's were represented. secc;nd: it appears that 

~ 1v:. .... • · 
the listing procedure (used to find mobile homes placed outside 
parks, units 'converted from nonresideriti31-to·· fesidential, and 
houses that had been moved onto their present site) was not 
very efficient for finding nonresidential conversions (which 
might be prir;narily in business districts), since the listing proce· 
dure started from a residential unit. (The sample estimate of 
this component was approximately 16,000 housing units 
with a standard error of 12,000.) 

Finally, it is felt that deficiencies also· exist in ED's where 
area samplin9 methods are used. As before, it had been assumed 
that all units. located inside these ED's would be represented in 
the sample. However. it has been estimated that the 1980 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where are3 sampling methods 
are used beca,use these units were not listed during the canvassing. 

The third. stage of ratio estimation ~orrects for these defi~ 
ciencies as f3r as the count of total housing is concerned, i.e., 
it adjusts the estimate of the total housing inventory to the 
best available estimate. However. biases -of subtotals would 
still remain. 1 

Rounding errors-In errors associa~ed with processing, the 
rounding of estimates introduces another source of error in the 
data, the severity of which depends on the statistic being meas
ured. The effect of rounding is significant relative to the· sam· 
piing error Only for small percentages, median number of persons, 
and median , number of rooms when these figures are derived 
from relativt?ly large bases. This means that confidence inter· 
vals formed 'from the standard errors given may be distorted, 
and this should be taken into account when considering the 
results of this survey. Also, since medians in these tabulation~ 
were computed using unrounded data, instead of the published 
rounded data, they can .differ from medians calculated directly 
from the published data. 
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