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The 1976 estimates are based on data 
collected in October through December 
1976 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. 
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Approximately 75,500 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "noninter­
view" for various reasons. For occupied 
housing units, the main reason was that 
the occupants were not found at home 
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 75,500, there we.re also 6,600 sample 
units which were visited but found not to 
be eligible for interview for the AHS in 
terms of collecting information relevant 
to the 1976 housing inventory. 

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

One PSU was selected from each' NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs and one stratum was 
picked at random from each pair. From 
this stratum, an additional PSU was se­
lected 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, pro­
ducing an additional 85 NSR sample 
PSU's, thus giving a grand total of 461 
PSU's. 

Designation of sample housing units for 
the 1976 survey.-The sample housing! 

units designated to be interviewed in the . 
1976 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

1. All sample housing uni!s that were 
interviewed in the 1975 survey. 
2. All sample housing units that were 
either type A noninterviews (i.e., units 
eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible 
for interview at the time of the survey. 
but which could become eligible in the 
future) in the 1975 survey. ('For a list 
of reasons for type A and type B non­
i nterviews, see facsimile of the 1976 
AHS questionnaire, page 1.) 

3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(This sample represented the housing 
units built in permit-issuing areas, 
since the 1975 survey). 
4. All sample housing units that were 
selected as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units 
which, until 1976, did not have a 
chance of selection). 

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

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

The sample of 1970 census units was 
selected in several stages of sampling. 
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 cen­
sus counts of housing units (HU's). and 
persons in group quarters, combined in · 
the formula: 

Number of HU's Number of group 
in the ED + 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 
I .. 

compiled in the 1970 census. However, in 
those ED's where addresses were incom­
plete or inadequate (mostly rural areas), 
the selection process was accomplished 

·µsing 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 seg­
ment was selected. Those selected seg­
ments with an expected size· which was a 
multiple of four were furth_er subsampled 
.at the time of the survey 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 chrono­
logically ordered by month issued, and 
compact clusters of approximately four 
.housing units were created. These clusters 
were then sampled for inclusion in t~e 
AHS at the sampling rate of 2 in l,366. 
Housing units constructed since the 1970 
census in areas which do not issue build· 
ing permits were brought into the sample 
as a result of the area sample described. 

, Splitting of the sample.~The sample se­
. lection procedure as described above pro­
. duced clusters· (or segments) of size-four 

housing units for the sample taken from 
the census address frame, the new con­
struction frame, and the area sampling 
frame (mainly rural areas). Clusters of 
this size should result in a minimum loss 
in precision for·e·stimates of housing char­
acteristics in rural areas because of. the 
heterogeneity of neighboring units. How­
ever,' clusters of size-two were considered 
to be more optimum within those areas 
where the housing characteristics of 
neighboring units tend to be very simil_ar 
(i.e., urban areas and new construction 
units). A splitting operation was tlien 
carried out for clusters selected from the 
census address and the new construction 
frames. This consisted of halving each 
sample cluster from these frames. Thus, 
two housing units from each of these 
clusters were included in the survey and 
two housing units were held in reserve: 
No splitting operation was carried out 
within the clusters selected from the area 
sampling frame; every other area sample 
cluster of four housing units was used for 
the survey and the remaining clusters 
were assigned to the reserve sample. 

Selection of supplemental sample housing 
units in .rural areas.-ln 1974, it was de­
cided to ·increase the. reliability of the 
AHS estimates of rural housing character­
istics by doubling the number of sample 
housing units from rural a_reas. This was 
accomplished by reactivating the reserve 
sample, selected in the original sampling 
operations in 1973, from rural areas only. 
For the reserve sample selected in census 
address and new construction frames, this 
meant that. the other half of each rural 
cluster (an expected two housing units) 
was reactivated in 1974. Similarly for the 
area sampling frame,"this meant 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 Improvement Program.­
The 1976 Coverage Improvement Pro­
gram was undertaken to correct certain 

deficiencies in the AHS National sample 
from the census address and new con­
st_ruction frames. The. coverage defici­
encies included the following units: 

1. New construction from building 
permits issued prior to January 1970. 
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 cen· 
SUS. 

4. Mobile homes placed in parks 
either missed in 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 ttie Qms!.!S. 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 in two 
stages. During the first stage, a list of 
mobile home parks was obtained from 
commercial listings. This list was then 
supplemented by a~ditional park.s identi, 
fied by a canvassing operation similar to. 
that performed in ED's where area sam· 
piing methods are use.d. The second stage 
consisted of dividing the parks into clus­
ters of an expected size of four sit.es. 
~ese clusters were then sampled so that 
the overall p~obability 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.· Sec· 
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and, 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. 

1970 Census of Population and Hous·. 
ing.-The estimates pertaining 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 sampie data collected in 
April 1970 for the Decennial Census of 
Population and Housing. A detailed de· 
scription of the sample design can be 
obtained in the 1970 census report, 
HC(1 )-81, Detailed Housing Character­
istics, United States Summary. 

ESTIMATION 

A HS-National sample.-The AHS-. 
National sample produced estimates of 
two types: Estimates of the 1976 housing 
inventory, and estimates of units removed 
from the housing inventory between 
1973 and 1976 (i.e., 1973-1976 lost 
units). Each type of estimate employed a 
separate, though similar, estimation pro­
cedure. 

1976 housing inventory.-ln 1976; the 
AHS estimates employed a three-stage 
ratio estimation procedure. However, 
prior to implementation of the pro­
cedure, the basic weight (i.e., the inverse 
of the probability of selection) was ad­
justed to account for the type. A nonin­
terview 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 pro­
cedure 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 
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first-stage ratio estimation procedµre 
takes into account the differences that 
existed .at the time of the 1970 census in 

. the distribution, by tenure and residence 
of the housing population, estimated 
from the sample NSR PSU's and that of 
the NSR housing population in each of 
the four census regions of the country. 

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

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

The second-stage ratio estimation pro­
cedure was designed· to adjust the AHS 
sample estimate of one category of con­
ventional new constructiqn units; i.e., one 
category of sample units built April 1, 
1970, or later, to an independently de­
rived current estimate where a known 
deficiency in the AHS sample exists (see 
the· section on nonsampling error) for 
each of the four regions. This estimate 
was considered to be the best estimate . 
available for the number of conventional 

· new construction units in this category. 
The second-stage ratio estimation factor 
was as follows: 

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction · 
units in the category 

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

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure was de­
signed to adjust the AHS sample esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to inde­
pendently derived current housing esti-

. mates for four categories of vacant hous­
ing units and for 24 categories for 
occupied housing units. Each of these 24 
categories is a combination of the charac­
teristics of residence, tenure, race of 
head, and sex of head. The third-stage 
ratio estimation factor for each specified 
category was as follows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu­
pied housing units were derived from data 
based on the Current Population Survey 
(CPS)_, a sample household survey con­
ducted 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 Sur­
vey (HVS), a quarterly vacancy survey 
also conducted by the Bureau of the Cen­
sus. 

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 estima­
tion procedure. The computed third-stage 
ratio estimation factor was then applied 
to the existing weight for each sample 
unit in each third-stage ratio estim.ation 
category. 

.The second- and the third-stage ratio 
estimation procedures were repeated in 
an iterative process in order to bring the 
AHS estimates into clos.e agreement with 



APPENDIX 8-Continued 

both sets of "independent" estimates. 
The second-stage was modified so that 
the estimates for all 12 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 esti­
mates of new construction units to the 
"unbiased" sample estimates for 11 cate­
gories of new construction units for 
each of the 4 regions (i.e., 7 cate­
gories for conventional new' construction 
units and 4 for new construction mo­
bile homes) and, as before, of. adjust­
ing the AHS sample estimate of I 'cate­
gory of conventional new construction 
units to an independently derived current 
estimate. 

The numerators were either the un­
biased weighted estimates for the AHS 
sample units, using the existing weight 
after 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 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 esti­
mation. The factors resulting from this 
iterative process were then applied to the 
existing weight on the appropriate rec­
ords, and the resulting product was used 
as the final weight for tabulation. 

The effect of the third-stage ratio esti­
mation procedure, as well as the overall 
estimation procedure, was to reduce the 
sampling error for most statistics below 

, what would have been obtained by 
simply weighting the results of the sample 
by the inverse of the probability of selec­
tion. The distribution of the housing pop­
ulation selected for the sample differed 
somewhat, by chance, from that of the 
nation as a whole in such basiC housing 
characteristics' as tenure, va'cancy status, 
residence, race of head, and sex of head. 
These· characteristics are probably closely 
correlated with other housing character­
istics measured for the AHS. Therefore, 
through the use of the three-stage ratio 
estimation procedure one can expect the 
S!lmple estimate to be improved substan­
tially. 

1973-1976 lost units.-The 1973-1976 
lost unit estimates employed the three-. 
stage ratio estimation procedure used to 
produce the AHS-National estimates of 
the 1973 housing inventory, as was de­
scribed in the 1973 Current Housing 
Report, series H-1 ~0-73A, General Hous­
ing Characteristics for the United States 
and Regions. Since the 1973-1976 lost 
units existed, by definition, in the 1973 
housin'g inventory, there was a 1973 
housing inventory weight associated with 
each 1973-1976 lost unit. This weight · 
was used to tabulate the estimates of the 
characteristics of the 1973-1976 lost 
units. Also, the general effect of this esti­
mation procedure was to reduce the sam­
pling 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 Popula­
tion and Housing. The statistics based on 
1970 census sample data employed a 
ratio estimation procedure which was 
applied separately for each of the three 
census samples. A detailed description of 
the ratio estimation procedure employed 
for the 1970 census can be obtained in 
the 1970 census rep.ort, HC(1)-B1, De­
tailed Housing Characteristics, United 
States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample· surveys-sampling and non­
sampling errors. The following is a de­
scription of the sampling and nonsam­
pling errors associated with the AHS­
National sample and of the nonsampling, 
errors associated with the 1970 census 
estimates. A description. of the sampling 
errors a~sociated with t~e sample esti­
mates from the 1970 census appears in 
the 1970 census report, HC(1)-B1, De­
tailed Housing Characteristics, United 
States Summary. The sampling errors for 
1970 census data are much smaller than 
for the AHS data. Ther~fore, 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 num­
ber of possible samples of the same size 
that could have been selected using the 
same sample design. Even if the same 
schedules, instructions, arid interviewers 
were used, estimates from each of the 
different samples would differ from each 
other. The average deviation (from all 
possible samples) of an estimate from the 
average of the estimate (derived from all 
possible samples) is defined as the sam­
pling error. The standard error of a survey 
estimate attempts to provide a measure of 
this variation among the eStimates from 
the possible samples and, thus, is a meas-

' ' 

ure of the precision with which an esti-
mate from a sample approximates the 
average result of all possible samples. 

As calculated for this report, the 
standard error also partially measures. the 
variation in the estimates due.to response 
and interviewer errors (nonsampling 
errors). but it does not measure, as such, 
any systematic biases in the data. There­
fore, the accuracy of the estimates 
depends on both the sampling and non­
sampling errors, measured by the stand­
ard error, and biases and some additional 
nonsampling errors not measured by the 
standard error. 

The procedures, as illustrated, provide 
a method to construct interval estimates 
so that a known ·proportion of. the inter~ 
vals would contain the average of all 
possible samples. For example, if all 
possible samples were selected, and each 
of these samples were surveyed under 
essentially the same general conditions, 
and an estimate and its estimated stand· 
ard 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 sam­
ples; 
2. Approximately 90 percent of the 
intervals from 1.6 standard· errors 
below the estimate to· 1.6 ·standard 
errors above the estimate would in­
clude the average re.suit of all possible 
samples; 
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TABLE 1. Standard Errors of Estimated Number of Housing Units: 1976 (excluding estimates of 
housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, Mobile Homes, 
Source of Water, Households with Head !Jf Spanish Origin, and Vaeant Housing Units) 

168 chances out of 100) 

Standard error Standard error 
Size of Size of 

estimate Total or 
Black 

estimate Total or 
Black 

White White 
' (000) (000) (000) (000) (000) . (000) 

0 ........ 1 1 1,000 .... 38 36 

5 •.•.• ..... 3 3 2,500 . . . . 60 50 
10 ....... 4 4 5,000 . ... 83 50 

25 •.• ..... 6 6 10,000 ... 113 -

50 ....... 9 9 25,000 . '•. 158 -
100 . . . . . . 12 12 50,000 .• .. 164 -
250 . . . . . . 19 19 75,000 ... 76 . -
500 ...... • 27 26 

TABLE II. Standard Errors of Estimated Number of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with 
Head of Spanish Origin: 1976 

(68 chances.out of 100) 

Standard error 

' 
Size of 

estimate Total, White, or 
Black 

Spanish origin. 
(000) (000) (000). 

0 ........ 2 2 
5 ......... 3 3 
10 ....... 5 5 
25 . . . . . . . 7 7 
50 ........ 10 10 
100 . . . . . . 14 14 
250 . . . . . . 23 22 
500 ...... 32. 31 

3. Approximately 95 percent of the 
intervals from two standard errors be­
low the· estimate to two standard 

. errors above the estimate would in­
clude the average result of all possible 
samples. 

The average result of all possible sam­
ples 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. 
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Stan~ard error 
Size of 

estimate Total, White, or 
Black 

Spanish origin 
.. 

(000) (000) (000) 

1,000 .... 45 43 
2,500 .... 71 59 
5,000 .... 99 59 
10,000 ... 135 -
25,000 ... 189 -
50,000 ... 196 -
75,000 ... 90 -

The figures presented in the tables are 
approximations to the standard errors of 
various estim.ates 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 stand­
ard errors provide an indication of the. 
order of magnitude of the standard errors 
rather than the precise standard error for 
any specific item.- · 

Tables I through IV present the stand­
ard errors applicable to the 1976 housing 

inventory estimates in this report, and 
table V presents the standard errors appli­
cable to 1973-1976 lost housing unit esti­
mates in this report. Table I shows the 

. approximate standard errors applicable to 
all 1976 housing inventory estimates ex­
cept those pertaining to the specified 
items in the table. 

The standard errors shown in tables II, 
111, and IV should be used for those speci­
fied items. Linear interpolation should be 
used to determine standard errors for 
levels of estimates not specifically shown 
in tables I through V . 

The reliability of an estimated percent­
age, computed by using sample data for 
both numerator and denominator, de­
pends upon both the size of the percent­
age and the size of the .total upon which 
the percentage is based. Estimated per­
centages are relatively more reliable than 
the corresponding estimates of the num­
erators of the percentages, particularly if 
the percentages are 50 percent or more. 

TABLE Ill. Standard Errors of Estimated Num­
ber of Year-Round Vacant Housing Units: 
1976 . 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ....... 1 250 ... 15 
5 ...... 2 500 . .. 21 
10 . .... 3 1,000 . . 28 
25 ..... 5 !2,500 . . 34 
50 ..... 7 3,500 . . 31 
100 .... 10 

TABLE IV. Standard Errors of Estimated Num­
ber of Seasonal arid Migratory . Vacant 
Housing Units: 1976 

(68 chances out of 1 00) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ...... 19 100 ... 42 
5 ...... 19 250 ... 64 
10 . . . . . 19 1500 ... 82 

25 . . . . . 22 11.000 .. 87 

50 ..... 30 I -··· 



UNITED STATES DEPARTMENT O~CE 
Bureau of the Census 
Washington, D.C. 20233 

January 15 ·' 1979 

MEMORANDUM FOR Arthur F. Young, Chief 

Fran: 

Housing Division 
?;/ 

Charles D. Jones, Chief 
statistical Methods Division 

Subject:- AHS-National: , Correction of the Year- rv Report Standard Error 
Tables for Estimates of Seasonal and Migratory Vacant Housing 
Units 

This memorandum brings to your attention corrections to the standard error 
tables for estimates o£ seasonal and migratory vacant housing units in the 
appendix B' s for Year· rv reports A and E. The standard error tables which 
were presented in these appendfc:es were too conservative (i.e., too large), 
especialJ.y for small estimates.. The fallowing are the two corrected tables 
for the 1976 reports, corresponding to tables rv and IX in report A, __ -arid rv 
and Xin·report E. 

------------------· - --·-- ·-- .. ·-·----- ·--------------·- ·-----.----·- -·----

Table I. 

Size of 

standard Errors of Estimated Number of Seasonal and 
Migratory Vacant Housing Units: 1976 

68 chances out of 100 

Standard I Size of Standard 

Estimate Error Estimate Error 
(000) - (000) (000) (000) 

0 2 100 19 

5 3 250 26 

10 5 500 41 
25 8 1,000 66 
50 ll 1,500 90 





Table II. Standard Errors of Estimated Percentages of Seasonal and 
Migratory Vacant Housing Units:. 1976 

(68 chances out of 100) 
Base of Estimated Percentage 
Percentage 

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

5 30.7 30.7 30.7 30.7 30.7 30.7 30.7 
10 18~1 18.1 18.l 18.l 18.l 18.l ~.4 
25 8.1 8.1 8.1 8.1 8.9 10.6 12.9 
50 4.2 4.2 4.2 4 •. 6' 6 .. 3 7.5 9.1·· 

100 2.2 2.2 2.2 . 3.2 4.5 5.3, 6.4 
250 0.9 0.9 1.3 2.1 2.8 3.4 4.1 
500 0.4 0.7 0.9 1.5 2.0 2 • .4 2.9 

1,000 0.2 0.5 0.7 1.0 1.4 1.7 2;.0 
1,500 0.15 0.4 0.5 0.8 1.2 1.4 1.7 

cc:· L •. Norry (HOUS) 
F. Montfort " J. Maynard " .p. Harple " 
E. Knowles 

~=~ G. Shapiro 
D. Schwanz " D. Luery " 
M. Malmuth n· 

SMD/ALin/tn 

-_~, 

2 

50 

33.3 
·23.5 
J.4..9 
10.5 
7.4 
4.7 
3.3 
2.4 
1.9 
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TABLE v. Standard Errors of Estimated 
Number of lost Housing Units: 1973-1976 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ...... 2 100 ... 14 
5 ...... 3 250 ... 22 
10 . . . . . 4 500 ... 32 
25 ..... 7 1,000 .. 47 
50 ..... 10 2,500 .. 82 

Tables VI through IX present the 
standard errors of estimated percentages. 
Table VI shows the approximate standard 
errors of all estimated percentages of 
housing units except those pertaining to 
the spe~ified items in tables II, Ill, and 
IV. The standard errors shown in tables 
VII, VIII, and IX should be used for 
those specified items. Table VI I should 
also_ be used for estimated percentages of 
1973-1976 lost housing units. Two-way 
interpolation should be used to determine 
standard errors for estimated percentages -
not specifically shown in tables VI 
through IX. 

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

For ratios of the form (100) (x/y), 
where x is not a subclass of y, tables VI . 
through IX underestimate the standard 
error of the ratio when there is little or 
no correlation between x and y. For this 
type of ratio, a better approximation of 
the standard error may be obtained by 
letting the standard error of the ratio be 

approximately equal to: 

(100) (x/y) 

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 

TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1976 (excludes estimated 
percentages of housing units pertaining to Cooking Fuel, lacking Complete Plumbing Facilities, 
Mobile Homes, Source of Water, Households with Head of Spanish Origin, and Vacant Housing 
Units) 

(68 chances out of 100) 

Base of 
Estimated p-ercentage 1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 . ...... 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 
10 . ..... 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 
25 ...... 5.5 5.5 5.5 5.5 7.3 8.6 10.5 12.1 
50 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 
100 . .... 1.4 1.4 1.7 2.6 3.6 4.3 5.2 6.1 
250 ..... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ..... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
5,000 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 ... 0.02 0.12 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of one percentage point except when the 
standard error is less than one-tenth of the percentage point; in those cases, the standard error is 
shown to the nearest one-hundredth of one percentage point. 

TABLE VII. Standard Errors of Estimated Percentages of 1976 Housing Units Pertaining to· 
Cooking Fuel, lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, House­
holds with Head of Spanish Origin, and 1973-1976 lost Housing Units 

(68 cha_nces out of 100) 

Base of 
Estimated percentage 1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

50 
(000) 100 99 98 95 90 85 75 

5 ....... 29.5 29.5 29.5 29.5 29.5 29.5 29.5 32.3 
10 ...... 17.3 17.3 17.3 17.3 17.3 17.3 19.8 22.9 
25 ...... 7.7 7.7 7.7 7.7 8.7 10.3 12.5 14.5 
50 ...... 4.0 4.0 4.0 4.5 6.1 7.3 8.9 10.2 
1()0 ..... 2.0 2.0 2.0 3.2 4.3 5.2 6.3 7.2 
250 ..... 0.8 0.9 1.3 2.0 2.7 3.3 4.0 4.6 
500 ..... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.3 1.4 
5,000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.91 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 0.13 0.2 0.3 0.3 0.4 0.5 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of one percentage point except when the 
standard error is less than one-tenth of the percentage point; in those cases, the standard error is 
shown to the 1nearest one-hundredth of one percentage point. 
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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 9,407,000 
owner-occupied housing units with two 
persons in 1976. Interpolation in table I 
shows that the standard error of an esti· 
mate of this size is approximately 
109,000. The following procedure was 
used in interpolating: 

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

Size of 
estimate 

(000) 

5,000 ........ . 
9,407 ........ . 
10,000 ....... . 

Standard 
error 
(000) 

83 
x 

113 

By vertically interpolating between 83 
and 113, the entry for "x" is deter· 
mined to be 

9,407-5,000 = 4,407 
10,000-5,000 = 5,000 

83 + 4A07 (113-83) = 109 
. 5,000 

Consequently, the 68-percent confi· 
dence interval, as shown by these data, is 
from 9,298,000 to 9,516,000 housing 
units. Therefore, a conclusion that the 
average estimate of 1976 housing units of 
this type lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti· 
mate, derived from all possible samples, 
lies within the interval from 9,233,000 to 
9,581,000 housing units with 90-percent 
confidence; and that the average estimate 
lies within the interval from 9, 189,000 to 
9,625,000 housing units with 95-percent 
confidence. 

Table A·l also shows that of the 
9,407 ,000 owner-occupied housing units 
with two persons inside SMSA's, 
3,601,000, or 38.3 percent, were in cen· 
tral cities. Interpolation in table VI (i.e., 
interpolation on both the base and per· 
cent) shows that the standard error of the 
above percentage is 0.6 percentage points. 
The following procedure ·was used in 

I interpolating: 
App-48. 

TABLE VIII. Standard Erron of Estimated Percentages of Year-Round Vacant 
Housing Units: 1976 

(68 chances out of 1001 

Base of 
Estimated percentage1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 ....... 16.1 16.1 16.1 16.1 16.1 16.1 19.0 21.9 
10 ...... 8.7 8.7 8.7 8.7 9.3 11.1 13.4 15.5 
25 ...... 3.7 3.7 3.7 4.3 5.9 7.0 8.5 9.8 
50 ...... 1.9 1.9 1.9 3.0 4.2 4.9 6.0 6.9 
100 ..... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
250 ..... 0.4 0.6 0.9 1.3 1.9 2.2 2.7 3.1 
500 ..... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
1,000 .... 0.10 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
2,500 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
3,500 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 

1 Standard errors are presented to the nearest one-tenth of one percentage point except when the 
standard error is less than one-tenth of the percentage point; in those cases, the standard error is 
shown to the nearest one-hundredth of one percentage point. 

Base of 
percentage 

(000) 

5 ....... 
10 ...... 
25 ...... 
50 ...... 
100 ..... 
250 ..... 
500 ..... 
1,000 .... 

TABLE IX. Standard Erron of Estimated Percentages of Seasonal and 
Migratory Vacant Housing Units: 1976 

(68 chances out of 100) 

Estimated percentage 

0 or 1 or 2 or 5 or 10 or 15 or 25 or 

100 99 98 95 90 85 75 

79.3 79.3 79.3 79.3 79.3 79.3 84.7 
65.7 65.7 65.7 65.7 65.7 65.7 65.7 
43.4 43.4 43.4 43.4 43.4 43.4 43.4 
27.7 27.7 27.7 27.7 27.7 27.7 27.7 
16.1 16.1 16.1 16.1 16.1 16.1 18.9 
7.1 7.1 7.1 7.1 8.3 9.9 12.0 
3.7 3.7 3.7 4.3 5.9 7.0 8.5 
1.9 1.9 1.9 3.0 4.2 5.0 6.0 

50 

97.8 
69.2 
43.7 
30.9 
21.9 
13.8 
9.8 
6.9 

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

1 . By horizontal interpolation be­
tween 0.7 and 0.9, the entry for cell 
"a" is determined to be 0.81. 

Base of 
percentage 

(000) 

5,000 ... 
9,407 ... 
10,000 .. 

Estimated percentage 

25 or 
75 

38.3 50 

0.7 a 
p 

0.5 b 

0.9 

0.6 

38.3-25.0 = 13.3 
50.0-25.0 = 25.0 

0.7 + ~~:~ (0.9-0.7) = 0.81 

2. By horizontal interpolation be-. 
tween 0.5 and 0.6, the entry for cell 
"b" is determined to be 0.55. 
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38.3-25.0 = 13.3 
50.0-25.0 = 25.0 

0.5 + ~~:~ (0.6-0.5) = 0.55 

3. By vertical interpolation between 
0.81 and 0.55, the entry for "p" is 
determined to be 0.6. 

9.407-5,000 = 4.407 
10,000-5,000 = 5,000 

4.407 
0.81-5,000 (0.81-0.55) = 0.6 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 37.7 to 38.9 percent; the 90-percent 
confidence interval is from 37.3 to 39.3 
percent; and the 95-percent confidence 
interval is from 37 .1 to 39.5 percent. 

Illustration //.-Table A-1 shows that in 
the United States in 1976 there were 
143,000 housing units in structures with 
four floors or more (see "Elevator in . 
Structure" item) that were outside of 
SMSA's. Interpolation in table I shows 
that the standard error of an estimate of 
this size is approximately 14,000. Conse­
quently, the 68-percent confidence inter­
val is from 129,000 to 157 ,000 housing 
units. Therefore, a conclusion that the 
average estimate, derived from all possible 
samples, of 1976 housing units in struc­
tures 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 165,000 housing units 
with 90 percent confidence; and that the 
average estimate lies within the interval 
from 115,000 to 171,000 housing units 
with 95 percent confidence. 

Table A-1 also shows that of the 
143,000, 1976 housing units in structures 
with four floors or more that were out­
side SMSA's, 97 ,000, or 67 .8 percent, 
were in structures that contained ele­
vators. Interpolation in table VI (i.e., 
interpolation on both the base and the 
per~pt) shows that the standard error of 
the above percentage is 4.9 percentage 

points. Consequently, the 68-percent con­
fidence interval, as shown by these data, 
is from 62. 9 to 72. 7 percent; the 
90-percent confidence interval is from 
60.0 to 75.6 percent; and the 95-percent 
confidence interval is from 58.0 to 77 .6 
percent. 

Differences. - The standard errors shown 
are not directly applicable to differences 
·between two sample estimates. The stand­
ard error of. a difference between esti­
mates is approximately equal to the 
square root of the sum of the squares of . 
the standard errors of each estimate con­
sidered separately. This formula is quite 
accurate for the difference between esti­
mates of the same characteristic 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 over­
estimate 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-1 
shows that inside SMSA's in the United 
States there were 5.727 ,000 owner-occu­
pied housing units with three persons in 
1976. Thus, the apparent difference be­
tween the number of 1976 owner-occu­
pied housing units with two persons and 
those with three persons is 3,680,000. 
The standard error of 9.407 ,000 is 
approximately 109,000 as is shown 
above. Table I shows that the standard 
error on an estimate of 5,727,000 to be 
approximately 87 ,000. Therefore, the 
standard error of the estimated difference 

· of 3,680,000 is about 139,000. 

139,000 = .J (109,000)2 + (87,000)2 

Consequently, the 68-percent confidence 
interval for the 3,680,000 difference is 
from 3,541,000 to 3,819,000 housing 
units. Therefore, a conclusion that the 
average estimate of this difference, de­
rived 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-per-

cent confidence interval is from 
3.458,000 to 3,902,000 housing units, 
and the 95-percent confidence interval is 
from 3.402,000 to 3,958,000. Thus, we 
can conclude with 95 percent confidence 
that the number of 1976 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 satnpling error depends 
on the size of the base and on the distri­
bution upon which the median is based. 
An approximate method for measuring 
the reliability of the estimated median is 
to determine an interval about the esti­
mated median so that there is a stated 
degree of confidence that the average 
median from all possible samples lies 
within the interval. The following pro­
cedure may be used to estimate confi­
dence limits of a median based on sample 
data: 

1. From the tables, determine the 
standard error of a 50-percent charac­
teristic on the base of the median; 
2. Add to and subtract from 
50-percent the standard error deter­
mined in step 1; and 
3. Using the distribution of the char­
acteristic, read off the confidence 
interval corresponding to the two 
points established in step 2. 

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

A two-standard-error confidence inter-· 
val may be determined by finding the 
values corresponding to 50 percent pl us 
and minus twice the standard error deter­
mined in step 1. For about 95 out of 100 
possible samples, the average median 
from all possible samples would lie be­
tween these two values. 

Illustration of the computation of the 
95-percent confidence interval for a 
median.-Table A-1 shows the median 
number of persons in owner-occupied 
housing units inside SMSA's was 2.9 in 
1976. The base of the distribution, from 
which this median was determined, is 
30,895,000 housing units. 
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1. From table VI, the standard error 
of a 50-percent characteristic on the 
base of 30,895,000 is 0.4 percentage 
points. 
2. To obtain a two-standard-error con­
fidence interval on the estimated 
median, add to and subtract from 
50 percent twice the standard error 
determined in step 1. This yields per­
centage 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 13,211,000 
owner-occupied housing units, or 42.8 
percent, had one and two persons 
(actually, for purposes of calculating 
the median, the category of two per­
sons is considered to be from 1.5 to 
2.5 persons) and that an additional 
5,727,000 owner-occupied housing 
units, or 18.5 percent, had three per­
sons (i.e., 2.5 to 3.5 persons). By 
linear interpolation, the lower limit of 
the 95-percent confidence interval is 
found to be about: 

2 5 (3 5 2 5) 49.2-42.8 = 2 8 
. + . - . 18.5 .. 

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

2 5 (3 5 2 5) 50·8-42.8 
= 2.9 . + . - . 18.5 

Thus, the 95-percent confidence inter­
val ranges from 2.8 to 2.9 persons. 
Although it appears that this confi­
dence interval has the sample estimate 
as the upper limit, it actually is a re­
flection of the rounding error associ­
ated with this median (see the para­
graph on rounding error in the 
nonsampling error section of this 
appendix). 

Nonsampling erron.-ln general, nonsam­
pling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, ·definitional difficulties, 
differences in the interpretation of ques­
tions, inability or unwillingness to pro­
vide correct information on the part of 
respondents, mistakes in recording or 
coding the data, and other errors of col­
lection, response, processing, coverage, 
App-50 

and estimation for missing data. As can 
be seen from this list, nonsampling errors 
are not unique to sample surveys since 
they can, and do, occur in complete cen­
suses 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 non­
sampl i ng errors associated with the esti­
mates for both the 1970 Census of Popu­
lation and Housing and the 1976 AHS 
National. 

1970 c:ensus.-A number of studies were 
conducted to measure two types of gen­
eral errors associated with 1970 census 
estimates: "coverage" and "content" 
errors. 

The "coverage" errors determined how 
completely housing units were counted in 
the census and included space errors, defi­
nitional errors, arid occupancy errors. The 
"content" errors measured the accuracy 
of the data collected for enumerated 
housing units. These errors were meas­
ured by reinterviews, record checks, and 
other surveys. 

The detailed results of these studies on 
coverage and content errors, as well as the 
methodology employed, can be found in 
the 1970 Census of Population and Hous­
ing 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 Se­
lected Housing CharacteriStics as Meas­
ured by Reinterviews. 

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 re­
interview program was conducted for a 
subsample of the AHS households. These 
households were revisited and answers to 
some of the questions on the AHS ques­
tionnaire were obtained again. The orig­
inal interview and the reinterview were 
assumed to be two independent readings 
and thus were the basis for the measure­
ment of the "content" error of these 
AHS estimates. 

As part of the reinterview, an addi­
tional check was carried out for inter­
viewer 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 visisted. 
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 "Ten­
ure" was obtained. 
5. The correct information on 
"Household Composition" was ob­
tained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu­
pancy Status" was obtained. 

The results of the reinterview study 
are presented in the following Census 
Bureau memorandum: "Reinterview Re­
sults for the Annual Housing Survey­
National Sample, 1976." Some of these 
results are: 

1. "Overall, the reinterview results 
showed moderate to high levels of in­
consistency in response between the 
original interview and reinterview." 
2. "One-third of the nonattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and reinter­
view." 
3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over one­
third showed high levels of incon­
sistency, with the remaining items 
falling into the moderate range." 

The range for evaluating inconsistency 
is from 0-100. The rule of thumb is that 
indices below 20 are low; indices from 20 
to 50 are moderate, indicating that there 
is some problem with inconsistent report­
ing; those over 50 are high, indicating 
that improvements are . needed in the 
method used to collect these data or that 
the category concepts themselves are am­
biguous. 

However, unlike past years, the re­
spondent's answers in the reinterview 
were not reconciled to the original an-
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swers given in the AHS interview; i.e., 
after the question is answered in the rein­
terview, the interviewer did not present 
the previous responses and then ask the 
respondent to decide upon the best an­
swer. In the past, providing the reinter­
viewer with the original response had the 
effect of reducing the levels of incon­
sistency substantially. 
, The 1970 census reinterview results 

provide illustrations of possible nonsam­
pling 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 overesti­
mated although the net effect on average 
gross rent was fairly small. 

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

Coverage errors.-With respect to errors. 
of coverage and estimation for missing 
data, it was mentioned previously ~in the 
section on estimation) that the AHS ne~ 

construction sample had deficiencies with 
regard to the representation of conven­
tion al new construction. 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 construc­
tion. Due to time constraints, it is not 
possible to sample units whos~ permits 
are issued less than 5 months in advance 
of the survey. 

It is estimated that the 1976 AHS sam­
ple missed about 3 percent (i.e., about 
300,000 units) of all conventional new 
construction (i.e., all conventional hous­
ing units built after April 1970) because 
the permits for these units, which were 
built before October 1976, were issued 
less than 5 months in advance of the sur­
vey. 

In addition, the 1976 Coverage Im­
provement Program also had certain de­
ficiencies. 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 repre- . 
sented. Second, it appears that the listing 
procedure (used to find mobile homes 
placed outside parks, units converted 
from nonresidential ·to residential, and 
houses that had been moved onto their 
present site) was not very efficient for 
finding nonresidential conversions (which 
might be primarily in business districts), 
since the listing procedure started from a 
residential unit. (The sample estimate of 

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

Finally, it is felt that deficiencies also 
exist in ED's where area sampling 
methods are used. As before, it had been 
assumed that all units located inside these 
ED's would be represented in the sample. 
However, it has been estimated that the 
1976 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 cor­
rects for these deficiencies as far as the 
count of total housing is concerned; i.e., 
it adjusts the estimate of the total hous­
ing inventory to the best available esti­
mate. However, biases of subtotals would 
still remain. 

Rounding errors.-With respect to 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 rela­
tive 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 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'. 
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SAMPLE DESIGN 

The 1976 estimates are based on data 
collected in October through December 
1976 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 75,500 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "noninter­
view" for various reasons. Occupied hous­
ing units were classified as "noninter­
view" mainly because the occupants were 
not found at home after repeated calls. 
For vacant housing units, interviews were 
not obtained because an informed re­
spondent was not found after repeated 
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visits. In addition to the 75 ,500, there 
were also 6,600 sample units which were 
visited but found not to be eligible for 
interview for the AHS in terms of collect­
ing information relevant to the 1976 
housing inventory. 

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

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs, and one stratum was 
picked at random from each pair. From 
this stratum, an additional PSU was se­
lected 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, pro­
ducing an additional 85 NSR sample 
PSU 's, thus giving a grand total of 461 
PSU's. 

Designation of sample housing units for 
the 1976 survey.-The sample housing 
units designated to be interviewed in the 
1976 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

1. All sample housing units that were 
interviewed in the 1975 survey. 
2. All sample housing units that were 
either type A noninterviews; i.e., units 
eligible to be interviewed, or type B 

noninterviews; i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in 
the future, in the 1975 survey. (For 
a list of reasons for type A and type B 
noninterviews, see the facsimile of the 
1976 AHS questionnaire, page 1.) 
3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(This sample represented the housing 
units built in permit-issuing areas since 
the 1975 survey). 
4. All sample housing units that were 
selected as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units 
which, until 1976, did not have a 
chance of selection.) 

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

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
Census of Population and Housing was 
selected for the AHS. In addition, a 
sample of new construction building per­
mits 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 de­
scribed in the next section. 

The sample of 1970 census units was 
selected in several stages of sampling. 
Within the sample PSU's, the first step 
was the selection of a sample of census 

I enumeration districts (ED's), administra-
1 tive units used in the 1970 census. The 
probability of selection for an ED was 
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proportionate to the 1970 census counts 
of housing units (HU's) and persons in 
group quarters in the formula: 

Number of HU's Number of group 
in_the ED + 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 incom­
plete or inadequate (mostly rural areas). 
the selection process was accomplished 
using area sampling methods. These ED's 
were divided into segments, (i.e., small 
land areas with well-defined boundaries, 

· having an expected size of four, or a 
multiple of four, housing units) and a seg­
ment was selected. Those selected seg­
ments with an expected size which was a 
multiple of four were further subsampled 
at the time of the survey so that an ex­
pected 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 chrono­
logically ordered by month issued, and 
compact clusters of approximately four 
housing units were created. These clusters 
were then sampled for inclusion in the 
AHS at the sampling rate of 2 in 1,366. 
Housing units constructed since the 1970 
census in areas which do not issue build­
ing permits were brought into the sample 
as a result of the. area sample described 
above. 

Splitting of the sample.-The described 
sample selection procedure produced 
clusters (or segments) of size-four housing 
units for the sample taken from the cen­
sus 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 pre­
cision for estimates of housing character­
istics in rural areas because of the hetero­
geneity of neighboring units. However, 
clusters of size-two housing units were 

considered to be more optimum within 
those areas where the housing character­
istics of neighboring units tend to be very 
similar (i.e., urban areas and new con­
struction units). A splitting operation was 
then carried out for clusters selected from 
the census address and the new construc­
tion 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 re­
serve. 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.-ln 1974, it was de­
cided to increase the reliability of the 
AHS estimates of rural housing character­
istics by doubling the number of sample 
housing units from rural areas. This was 
accomplished by reactivating the reserve 
sample, selected in the original sampling 
operations in 1973, from rural areas only. 
For the reserve sample selected in census 
address and new construction frames, this 
meant that the other half of each rural 
cluster (an expected two housing units) 
was reactivated in 1974. Similarly for the 
area sampling frame, this meant the entire 
reserve cluster (an expected four housing 
units) was reactivated in 1974 if the clus­
ter was rural. This supplementation in­
creased the overall probability of selec­
tion for sample housing units in rural 
areas to about 2 in 1,366; whereas, the 
overall probability of selection for sample 
housing units in urban areas remained at 
1 in 1,366. 

Selection of sample housing units for the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement Pro­
gram was undertaken to correct certain 
deficiencies in the AHS National sample 
from the census address and new con­
struction frames. The coverage defi­
ciencies included the following units: 

1. New construction, from building 
permits issued prior to January 1970. 
2. Units converted to residential use 

in structures totally nonresidential at 
the time of the 1970 census. 
3. Houses that have been moved to 
their present site since the 1970 cen­
sus. 
4. Mobile homes placed in parks 
either missed in the 1970 census or 
established since the 1970 census. 
5. Mobile homes placed outside parks 
since the 1970 census or vacant at the 
time of the 1970 census. 

A sample of new construction units 
whose permits were issued before January 
1970 was selected in two stages. First, 
units whose permits were issued before 
January 1970, but which were completed 
after the ·census, were identified from the 
Survey of Construction (SOC). a survey 
of building permits conducted monthly 
by the Bureau of the Census. 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 in two 
stages. During the first stage, a list of 
mobile home parks were obtained from 
commercial listings. This list was then 
supplemented by additional parks identi­
fied by a canvassing operation similar to 
that performed in ED's where area sam­
pling methods are used. The second stage 
consisted of dividing the parks into 
clusters of an expected size of four sites. 
Then these clusters were 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 reg­
ular AHS sample units from the census 
address frame was selected. Second, suc­
ceeding structures that had been eligible 
to be selected from the census address 
frame were then listed in a defined path 
of travel to the right from the sample 
unit until eight structures (excluding 
mobile home parks) were found. Finally, 
the intervening structures that had been 
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listed which did not have a chance of se­
lection in the AHS were identified and 
the units within these structures were 
interviewed. 

ESTIMATION 

In 1976 the AHS estimates employed a 
three-stage ratio estimation procedure. 
However, prior to implementation·of the 
procedure, the basic weight (i.e., the in­
verse of the probability of selection) was 
adjusted to account for the type A non in­
terview 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 es,timation pro­
cedure was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. This procedure was designed 
to reduce the contribution to the variance 
arising from the sampling of PSU's. The 
first-stage ratio estimation procedure 
takes into account the differences that 
existed at the time of the 1970 census in 
the distribution by tenure and residence 
of the housing population estimated from 
the sample NSR PSU's and that of the 
NSR housing population in each of the 
four census regions of the country. The 
first-stage ratio estimation factor for each 
specified category was as follows: 

The 1970 census housing population in 
the residence-tenure category for all 

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

census region 

The numerators of the ratios were cal­
culated by obtaining the 1970 census 
housing counts for. each of the residence­
tenure categories for each NSR stratum 
and summing these counts across the 
NSR strata in each census region. The 
denominators were calculated by obtain­
ing the 1970 census housing counts for 
each of the residence-tenure categories 
for each NSR sample PSU, weighting 
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these counts by the inverse of the prob­
ability of selecting that PSU, and sum­
ming these weighted counts across t~e 
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 pro­
cedure was designed to adjust the AHS 
sample estimate of one category of con­
ventional new construction units (i.e., 
one category of sample units built April 
1, 1970, or later) to an independently 
derived current estimate where a known 
deficiency in the AHS sample exists (see 
the section on non-sampling error) for 
each of the four regions. This estimate 
was considered to be the best estimate 
available for the number of conventional 
new construction units in this category. 
The second-stage ratio estimation factor 
was as follows: 

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction 
units in the category 

The numerators of the ratios were de­
rived 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 estima­
tion. procedure. The computed second­
stage ratio estimation factor was then 
applied to the existing weight for each 
sample unit in each second-stage ratio 
estimation category. 

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure was de­
signed to adjust the AHS sample, esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to inde­
pendently derived current housing esti­
mates for four categories of vacant hous­
ing units and for 24 categories for 
occupied housing units. Each of these 24 
categories is a combination of the charac­
teristics of residence, tenure,' race of 
head, and sex of head. The third-stage 
ratio estimation factor for each specified 
category was as follows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu­
pied housing units were d.erived from data 
based on the Current Population Survey 
(CPS). a sample household survey con­
ducted 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 Sur­
vey ( HVS). a quarterly vacancy survey 
also conducted by the Bureau of the Cen­
sus. 

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 estima­
tion 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 s~cond- and third-stage ratio esti­
mation procedures were repeated in an 
iterative process 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 twelve 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 esti­
mates of new construction units to the 
'"unbiased" sample estimates for eleven 
categories of new construction units for 
each of the four regions (i.e., seven cate­
gories for conventional new construction 
units and four for new construction 
mobile homes) and, as before, of adjust­
ing the AHS sample estimate of one cate­
gory of conventional new construction 
uriits to an independently derived current 
estimate. 

The , numerators were either the un­
biased weighted estimates for the AHS 
sample units, using the existing weight 
after 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 the Survey of Construction 
(SOC). 
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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 esti­
mation. The factors resulting from this 
iterative process were then applied to the 
existing weight on the appropriate rec­
ords, and the resulting product was used 
as the final weight for tabulation. 

The effect of the third-stage ratio esti­
mation procedure, as well as the overall 
estimation procedure, was to reduce the 
sampling error for most statistics below 
what would have been obtained by 
simply weighting the results of the sample 
by the inverse of the probability of selec­
tion. The distribution of the housing pop­
ulation selected for the sample differed 
somewhat, by chance, from that of the 
nation as a whole in su.ch basic housing 
characteristics as tenure, vacancy status, 
residence, race of head, and sex of head. 
These characteristics are probably closely 
correlated with other housing character­
istics measured for the AHS. Therefore, 
through the use of the .three-stage ratio 
estimation procedure, one can expect the 
sample estimate to be improved substan­

tially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample surveys-sampling and non­
sampling errors. The following is a de­
scription of the sampling and nonsam­
pling errors associated with the AHS 
National sample. 

Sampling errors.-The particular sample 
used for this suniey is one of a large num­
ber 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 average deviation (from all 
possible samples) of a sample estimate 
from the average of the estimate (de­
rived from all possible samples) is defined 
as the sampling error. The standard error 
of a survey estimate attempts to provide 
a measure of this variation among the 
estimates from the possible samples and, 

thus, is a measure of the precision with . 
which an estimate from a sample ap­
proximates the average result ·of all 
possible samples. 

As calculated for this report, the 
standard error also partially measures the 
variation in the estimates due to response 
and interviewer errors (nonsampling 
errors). but it does not measure, as such, 
any systematic biases in the data. There­
fore, the accuracy of the estimates de­
pends on both the sampling and nonsam­
pling errors, measured by the standard 
error, and biases and some additional 
nonsampling errors not measured by the 
standard error. 

The procedure, as illustrated, provides 
a method to construct interval estimates 
so that a known proportion of the inter­
vals would contain the average of all 
possible samples. For example, if all 
possible samples were selected, and each 
of these samples were surveyed under 
essentially the same general conditions, 
and an estimate and its estimated standard 
error were calculated for each sample, 
then: 

1. Approximately 68 percent of the 
intervals from one standard error 
below the estimate to one standard 
error above the estimate would include 
the average result of all possible sam­
ples; 
2. Approximately 90 percent of the. 

intervals from 1.6 standard errors be­
low 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 in­

. elude the average result of all possible 
samples. 

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

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

Tables I through IV present the stand­
ard errors applicable to the 1976 housing 
inventory estimates in this report. Table I 
shows the approximate standard errors 
applicable to all 1976 housing inventory 

TABLE I. Standard Errors of Estimated Number of Housing Units: 1976 (Excluding estimates of 
housing units pertaining to Lacking Complete Plumbing Facilities, Households with Head of 
Spanish Origin, and Vacant Housing Units) 

(68 chances out of 100) 

Standard error 

Size of Size of 
estimate Total or 

Black 
estimate 

(000) White 
(000) 

(OOO) 

(OOO) 

0 ......... 1 1 1,000 ... 
5 ......... 3 3 2,500 . .. 
10 . . . . . . . . 4 4 5,000 ... 
25 ........ 6 6 10,000 .. 
50 ........ 9 9 25,000 . . 
100 ....... 12 12 50,000 . . 
250 . . . . . . . 19 19 75,000 .. 
500 ....... 27 26 

Standard error 

Total or 
White 
(000) 

38 
60 
83 

113 
158 
164 

76 

Black 
(000) 

3 
5 
5 

6 
0 
0 
-
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TABLE II. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Complete 
Plumbing Facilities and Households with Head of Spanish Origin: 1976 

the percentage is based. Estimated per· 
centages are relatively more reliable than 
the corresponding estimates of the num­
erators of the percentages, particularly if 
the percentages are 50 percent or more. 

(68 chances out of 100) 

Standard error 

Size of 
estimate Total, White, or 

Black 
(000) Spanish origin 

(000) 
(000) 

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

10 ........ 5 
25 ........ 7 

50 ........ 10 
100 ....... 14 
250 ....... 23 
500 ....... 32 

estimates except those pertaining to the. 
indicated specified Items. The standard 
errors shown in tables II, Ill, and IV 
should be used for those specified items. 

TABLE Ill. Standard Errors of Estimated 
Numbers of Year-Round Vacant Housing 
Units: 1976 

(68 chances out of 1 Ob) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ....... 1 250 .... 15 
5 ....... 2 500 .... 21 
10 ...... 3 1,000 .. 28 
25 ...... 5 2,500 .. 34 
50 ...... 7 3,500 .. 31 
100 ..... 10 

TABLE IV. Standard Errors of Estimated 
Numbers of Seasonal and Migratory Vacant 
Housing Units: 1976 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (000) '(000) (000) 

0 ....... 19 100 .... 42 
5 ....... 19 250 .... 64 
10 ...... 19 500 .... 82 
25 ...... 22 1,000 .. 87 
50 ...... 30 
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2 
3 
5 
7 

10 
14 
22 
31 

Standard error 
Size of 

estimate Total, White, or 
Black 

(OOO) Spanish origin 
(000) 

(000) 

l,000 ...... 45 43 
2,500 ...... 71 59 
5,000 ...... 99 59 
10,000 ..... 135 -

.25,000 ..... 189 -
50,000 ..... 196 -
75,000 ..... 90 -

Linear interpolation should be used to 
determine standard errors for levels of 
estimates not specifically shown in tables 
I through IV. 

The reliability of an estimated percent· 
age, computed by using sample data for 
both_ numerator and denominator, de· 
pends upon both the size of the percent­
age and the size of the total upon which 

Tables V through VI 11 present the 
standard errors of estimated percentages. 
Table V shows the approximate standard 
errors of all estimated percentages of 
housing units except those pertaining to 
the specified items in tables 11, 111, and 
IV. The standard errors shown in tables 
VI, VI I, and VI 11 should be used for 
those specified items. Two-way linear in­
terpolation should be used to determine 
standard errors for estimated percentages 
not specifically shown in tables V 
through VI 11. 

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

For ratios of the form (100) (x/y). 
where x is not a subclass of y, tables V 

TABLE v. Standard Errors of Estimated Percentages of Housing Units: 1976 (Excludes estimated 
percentages of housing units pertaining to Lacking Complete Plumbing Facilities, Households 
with Head of Spanish Origin, and Vacant Housing Units) 

(68 chances out of 100) 

Base of 
Estimated percentage' 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(OOO) 
100 99 98 95 90 85 75 

50 

5 ........ 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 
10 ....... 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 
25 ....... 5.5 5.5 5.5 5.5 7.3 8.6 10.5 12.1 
50 ....... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 
100 ...... 1.4 1.4 1. 7 2.6 3.6 4.3 5.2 6.1 
250 ...... 0.6 0.8 1. 1 1.7 2.3 2.7 3.3 3.8 
500 ...... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
5,000 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 ... 0.02 0.12 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less. than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking 
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage' 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(OOO) 
100 99 98 95 90 85 75 

50 

5 ........ 29.5 29.5 29.5 29.5 29.5 29.5 29.5 32.3 
10 ....... 17.3 17.3 17.3 17.3 17.3 17.3 19.8 22.9 
25 ....... 7.7 7.7 7.7 7.7 8.7 10.3 12.5 14.5 
50 ....... 4.0 4.0 4.0 4.5 6.1 7.3 8.9 10.2 
100 ...... 2.0 2.0 2.0 3.2 4.3 5.2 6.3 7.2 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.3 4.0 4.6 
500; ..... 0.4 . 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.3 1.4 
5,000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 r.o 
10,000 ... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ... 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.12 0.2 0.2 0.2 0.3 

'Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 

through. VI 11 underestimate the standard 
error of the ratio when there is little or 
no correlation between x and y. For this 
type of ratio, a better approximation of 
the standard error may be obtained by 
letting the standard error of the ratio be 
approximately equal to: 

(100) (x/y) J(:x) + ( :YY 

where: x =the numerator of the ratio 
y =the denominator of the ratio 
U· =the standard error of the 

x numerator 
a =the standard error of the 

y denominator 

Illustration of the use of the standard 
error tables. Illustration I. -Table A-2 of 
this report shows that in the United 
States there were 13,214,000 renter-occu­
pied housing units with common stair­
ways in 1976. Interpolation in table I 
above shows that the standard error of an 
estimate of this size is approximately 
123,000. The following procedure was 
used in interpolating: 

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

Size of Standard 
estimate error 

(OOO) (OOO) 

10,000 ......... 113 
13,214 ......... x 
25,000 ......... 158 

By vertically interpolating between 
113 and 158, the entry for "x" is deter­
mined to be: 

13,214-10,000 = 3,214 
25,000-10000 = 15.000 

3,214 
113 + 15,000 ( 158 -11 ~) = 123 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 13,091,000 to 13,337,000 housing 
units. Therefore, a conclusion that the 
average estimate of 1976 housing units of 
this type lies within a range computed in 
this ·way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti-

mate, derived from all possible samples, 
lies within the interval from 13,017,000 
to 13,411,000 housing units with 90 per­
cent confidence; and that the average esti­
mate lies within the interval from 
12,968,000 to 13,460,000 housing units 
with 95 percent confidence. 

Table A-2 also shows that of the 
13,214,000 renter-occupied housing units 
with common stairways, 11,790,000, or 
89.2 percent, were located inside SMSA's. 
Interpolation in table V (i.e., interpola­
tion 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 table 
below was extracted from table V. The 
entry for "p" is the one sought. 

Base of 
Estimated percentage 

percentage 
10 or 15 or 

(000) 89.2 
90 85 

10,000 .. 0.4 a 
13,214 .. p 
25,000 . . 0.2 b 

1 . By horizon -intei:poJ tion 
tween and 0.4, the entry fo 
"a" s determined to be 0.4. 

~2 
90.0-=85.0 = 5.0 

~·g 
0.4 + 5.0 (0.4-0.4) = 0.40 

0.4 

0.3 

2. By horizontal interpolation e­
tween 0.2 and 0.3, the entry for 
"b" is determined to be 0.28. 

--89 2 0§.6 4.2 
90.0--85.0 = 5.0 

0.2 +~0.3-0.2) = 02=8" ·} 

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

13,214--10,000 = 3,214 
25,000-10,000 = 15,000 

3,214 
- 15,000 (0.40-02&) = 0.4 

• d.a 
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TABLE VII. Standard Errors of Estimated Percentages of Year-Round Vacant Housing Units: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage' 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 
100 99 98 95 90 85 75 

50 

5 ........ 16.1 16.1 16.1 16.1 16:1 16.1 . 19.0 21.9 
10 ....... 8.7 8.7 8.7 8.7 9.3 11. l 13.4 15.5 
25 ....... 3.7 3.7 3.7 4.3 5.9 7.0 8.5 9.8 
50 ....... 1.9 1.9 1.9 3.0 4.2 4.9 6.0 6.9 
100 ...... 0.9 1.0. l.4 2.1 2.9 3.5 4.2 4.9 
250 ...... 0.4 0.6 0.9 1.3 1.9 2.2 2.7 3.1 
500 ...... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
1,000 . . . . 0.10 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
2,500 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
3,500 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 

'Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 

TABLE VIII. Standard Errors of Estimated Percentages of Seasonal and Migratory Vacant 
Housing Units: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage 

percentage 
0 or 1 or 2 or 

(000) 
100 99 98 

5 ........ 79.3. 79.3 79.3 
10 ....... 65.7 . 65.7 65.7 
25 ....... 43.4 43.4 43.4 
50 ....... 27.7 27.7. 27.7 
100 ...... 16.1 16.1 16.1 
250 ... . 1 •• 7.1 7.1 7.1 
500 " ..... 3.7 3.7 3.7 
1,000 .... 1.9 1.9 1.9 

Consequently, the 68-percent confidence 
interval, as shown by the~e data, is from 
88.8 to 89.6 percent; the 90-percent con­
fidence interval is from 88.6 to 89.8 per­
cent; and the 95-percent confidence inter­
val is from 88.4 to 90.0 percent. 

Illustration //.-Table A-3 of this report 
shows that in the United States in 1976 
there were 434,000 owner-occupied hous· 
ing units which had sewage disposal 
breakdowns. Interpolation in table I of 
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5 or 10 or 15 or 25 or 
50 

95 90 85 75 

79.3 79.3 79.3 84.7 97.8 
65.7 65.7 65.7 65.7 69.2 
43.4 43.4 43.4 43.4 43.7 
27.7 27.7 27.7 27.7 30.9 
16.1 16.1 16.1 18.9 21.9 

7.1 8.3 9.9 12.0 13.8 
4.3 5.9 7.0 8.5 9.8 
3.0 4.2 5.0 6.0 6.9 

this appendix shows that the standard 
error of an estimate of this size is approx­
imately 25,000. Consequently, the 
68-percent confidence interval is from 
409,000 to 459,000 housing units. There­
fore, a conclusion that the average esti­
mate, derived from all possible samples, 
of 1976 owner-occupied housing units 
which had sewage disposal breakdowns 
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 394,000 to 
474,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 384,000 to 
484,000 housing units with 95 percent 
confidence. · 

Table A-3 also shows that of the 
434,000 owner-occupied housing units in 
1976 which had sewage disposal break­
downs, 35,000, or 8.1 percent, had break­
downs three times or more. Interpolation 
in table V (i.e., interpolation on both the 
base and the percent) of this appendix 
shows that the standard error of the 
above percentage is 1.6 percentage points . 
Consequently, the 68-percent confidence 
interval, as shown by this data, is from 
6.5 to 9.7 percent; the 90-percent confi­
dence interval is from 5.5 to 10.7 per­
cent; and the 95-percent confidence inter­
val is from 4.9 to 11.3 percent. 

Differences. - The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The sta.nd­
ard error of a difference between esti­
mates is approximately equal to the 
square root of the sum of the .squares of 
the standard errors of each estimate con­
sidered separately. This formula is quite 
accurate for the difference between esti­
mates of the same characteristic 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 over­
estimate 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-3 
of this report shows that in the United 
States in 1976 there were 339,000 
owner-occupied housing units, which had 
exactly one sewage disposal breakdown. 
Thus, the apparent difference between 
the number of 1976 owner-occupied 
housing units that had breakdowns three 
times or more and those that had break­
downs just one time, is 304,000. Inter· 
polation in table I shows the standard 
error on an estimate of 35,000 to be 
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approximately 7,000 and the standard 
error on an estimate of 339,000 to be 
approximately 22,000. Therefore, the 
standard error of the estimated difference 
of 304,000 is about23,000. 

23,ooo = v a .oow + (22.000)2 

Consequently, the 68-percent confidence 
interval . for the 304,000 difference is 
from 281,000 to 327 ,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 confi­
dence interval is from 267,000 to 
341 ,000 housing units, and the. 95-
percen t confidence interval is from 
258,000 to 350,000. Thus, we can con­
clude with 95 percent confidence that the 
number of 1976 owner-occupied housing 
units which had three or more.sewage 
disposal breakdowns is different than the 
number that had exactly one · sewage 
disposal breakdown, since the 95-percent 
confidence interval of this difference does 
not include zero or negative values. 

Nonsampling errors.-ln general, nonsam­
pling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of ques­
tions, inability or unwillingness to pro­
vide correct information on the part of 
respondents, mistakes in recording or 
coding the data, and other errors of col-. 
lection, response, processing, coverage, 
and estimation for missing data. As can 
be seen from the above 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. 

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 re­
interview program was conducted for a 

subsample of the AHS households. These 
households were revisited and ariswers to 
some of the questions on the AHS ques­
tionnaire were obtained again. The orig­
inal interview and the reinterview were 
assumed to be two independent readings 
and thus were the basis for the measure­
ment of the "content" error of these 
AHS estimates. 

As part of the reinterview, an addi­
tional check was carried out for inter­
viewer evaluation and quality control. 
This check was made at each of these 
~ouseholds 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 "Ten­
ure" was obtained. 
5. The correct information on 
"Household Composition" was ob­
tained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu­
pancy Status" was obtained. 

The results of the reinterview study 
are presented in the following Census 
Bureau memorandum: "Reinterview Re­
sults for Annual Housing Survey-National 
Sample, 1976." Some of these results are: 

1. "Overall, the reinterview results 
showed moderate to high levels of in­
consistency in response between the 
original interview and reinterview." 
2. "One-third of the nonattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and reinter­
view." 
3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over one­
third showed high levels of incon­
sistency, with the rem.aining items 
falling into the moderate range." 

The range for evaluating inconsistency 
is from 0-100. The rule of thumb is that 
indices below 20 are low, indices from 20 
to 50 are moderate, indicating that there 
is some problem with inconsistent report-

ing; those over 50 are high, indicating 
that improvements are needed in the 
method used to collect these data or that 
the category concepts themselves are am­
biguous. 

However, unlike past years, the re­
spondent's answers in the r~interview 

were not reconciled to the original an­
swers given in the AHS interview; i.e., 
after the question is answered in the rein­
terview, the interviewer did not present 
the previous responses and then ask the 
respondent to decide upon the best an­
swer. In the past, providing the reinter­
viewer with the original response had the 
effect of reducing the levels of incon­
sistency substantially. 

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

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

Coverage errors.-With respect to errors 
of coverage. and estimation for missing 
data, it was mentioned previously (in the 
section on estimation). that the AHS new 
construction sample had deficiencies with 
regard to the representation of conven­
tional new construction. During the sam­
pling of building permits, only those 
issued more than five months before the 
survey began were eligible to be selected 
to represent conventional new construc­
tion. Due to time constraints, it is not 
Possible to sample units whose permits 
are issued less than five months in ad­
vance of the survey. 
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It is estimated that the 1976 AHS sam­
ple missed about. three percent (i.e., 
about 300,000 units) of all conventional 
new construction (i.e., all conventional 
housing units built after April 1970). 
because the permits for these units, which 
were built before October 1976, were 
issued less than five months in advance of 
the survey. 

In addition, the 1976 Coverage Im­
provement Program also had certain de­
ficiencies. 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 repre­
sented. 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 

I 
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present site) was not very efficient for 
finding nonresidential conversions (which 
might be primarily in business districts), 
since the listing procedure started from a 
residential unit. (The sample estimate of 
this component was approximately 16,000 
housing units with a standard error of 
12,000.) 

Finally, it is felt that deficiencies also 
exist in ED's. where area sampling 
methods are used. As before, it had been 
assumed that all units located inside these 
ED's would be represented in the sample. 
However, it has been estimated that the 
1976 AHS sample missed as much as two 
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 cor­
rects for these deficiencies as far as the 

count of total housing is concerned; i.e., 
it adjusts the estimate of the total hous­
ing inventory to the best available esti­
mate. However, biases of subtotals would 
still remain. 

Rounding errors.-With respect to errors 
associated with processing, i:he rounding 
of estimates introduces another s·ource of 
error in the data, the severity of which 
depends on the statistic being measured. 
The effect of rounding is significant rela­
tive to the sampling error only for small 
percentages when these figures are de­
rived from relatively large bases. This 
means that confidence intervals formed 
from the standard errors given may be 
distorted, and this should be taken into 
account when considering the results of 
this survey. 

" U, S, GOVERNMENT PRINTING OFFICE: 1978-261-239/1209 
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SAMPLE DESIGN 

The 1976 estimates are based on data 
collected in October through December 
1976 for the Annual Housing Survey 
(AHS), which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units). com· 
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 

Approximately 75,500 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "noninter­
view" for various reasons. Occupied hous­
ing units were classified as "noninter­
view" mainly because the occupants were 
not found at home after repeated calls. 
App-42 

For vacant housing units, interviews we re 
not obtained because an informed re­
spondent was not found after repeated 
visits. In addition to the 75,500, there 
were also 6,600 sample units which were 
visited but found not to be eligible for 
interview for the AHS in terms of collect­
ing information relevant to the 1976 
housing inventory. 

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

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs and one stratum was 
picked at random from each pair. From 
this stratum, an additional PSU was 
selected independently of the other PSU 
selected from this stratum. Since the two 
PSU's were independently selected, it was 
possible forthe 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 1976 survey .-The sample housing 
units designated to be interviewed in the 
1976 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

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

either type A noninterviews (i.e., units. 
eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in the 
future) in the 1975 survey. (For a list 
of reasons for type A and type B 
noninterviews, see facsimile of the 
1976 AHS questionnaire, page 1.) 
3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(This sample represented the housing 
units built in permit-issuing areas, 
since the 1975 survey.) 
4. All sample housing units that were 
selected as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units 
which, until 1976, did not have a 
chance of selection.) 

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

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
Census of Population and Housing was 
selected for the AHS. In addition, a 
sample of new construction building 
permits was also selected to represent the 
units constructed since the 1970 census. 
These samples were selected at about 
twice the rate mentioned previously (i.e., 
at 2 in 1,366), 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 
~amples is described in the next section. 

The sample of 1970 census units was 
selected in .several stages of sampling. 
Within the sample PSU's, the first step 
was. the selection of a sample of census 
enumeration districts (ED's), administra-
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I 
1tive units used in the 1970 census. The 
~robability of selection for an ED w~s 
proportionate to the following 1970 
~psus counts of housing units ( HU's) and 
persons in group quarters, combined in 
the following formula: 

Number of group 
Number of HU's + quarters persons 

in the ED 
in the ED 

3 
4 

The next step was to. select an ex- · 
pected cluster of about four neighboring 
housing units within each sample ED. For 
most of the ED's, the selection was 
accomplished using the list of addresses 
for the ED as compiled in the 1970 
census. However, in those ED's where 
addresses were incomplete or inadequate 
(mostly rural areas), the selection process 
was accomplished using area sampling 
methods. These ED's were divided into 
segments, (i.e., small land areas with 
well-defined boundaries, having an ex­
pected size of four, or a multiple of four, 
housing units) and a segment was se­
lected. Those selected segments with an 
expected size which was a multiple of four 
were further subsampled at the time of 
the survey 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 chrono­
logically ordered by month issued, and 
compact clusters of approximately four 
housing units were created. These clusters 
were then sampled for inclusion in the 
AHS at the sampling rate of 2 in 1,366. 
Housing units constructed since the 1970 
census in areas which do not issue build­
ing permits were brought into the sample 
as a result of the area sample described 
above. 

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, t~e new construc­
tion frame, and the area sampling frame 
(mainly rural areas). Clusters of this size 
should result in a minimum loss in pre­
cision for estimates of housing charac-

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

Selection of supplemental sample housing 
units in rural areas.-ln 1974, it was 
decided to increase the reliability of the 
AHS estimates of rural housing charac­
teristics 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 se­
lected in census address and new con­
struction frames, this meant that the 
other half of each rural cluster (an ex­
pected two housing units) was reactivated 
in 1974. Similarly for the area sampling 
frame, this meant the entire reserve 
cluster (an expected four housing units) 
was reactivated in 1974 if the cluster was 
rural. This supplementation increased the 
overall probability of selection for sample 
housing units in rural areas to about 2 in 
1,366; whereas, the overall probability of 
selection for sample housing units in 
urban areas remained at 1 in 1,366. 

Selection of sample housing units for the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement Pro­
gram was undertaken to correct certain 
deficiencies in the AHS National sample 
from the census address and new con­
struction frames. The coverage defi­
ciencies included the following units: 

1. New construction, from building 
permits issued prior to January 1970. 
2. Units converted to residential use in 
structures totally nonresidential at the 
ti me 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 estab­
lished since the 1970 census. 
5. Mobile homes placed outside parks 
si nee 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. 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 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 identi­
fied by a canvassing operation similar to 
that performed in ED's where area sam­
pling 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 in a 
defined path of travel to the right from 
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the sample unit 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 with in these 
structures were interviewed. 

ESTIMATION 

In 1976, 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 adjust­
ment was done separately for occupied 
and vacant units. The noninterview ad­
justment was equal to the following ratio: 

Interviewed housing units + 
Noninterviewed housing units 

Interviewed housing units 

The first-stage ratio estimation pro­
cedu~e was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. This procedure was designed 
to reduce the contribution to the variance 
arising from the sampling of PSU's. The 
first-stage ratio estimation procedure 
takes into account the differences that 
existed at the time of the 1970 census in 
the distri bu ti on by tenure and residence 
of the housing population estimated from 
the sample NSR PSU's and that of the . 
NSR housing population in each of the 
four census regions of the country. The 
first-stage ratio estimation factor for each 
specified category was as follows: 

The 1970 census housing population in 
the residence-tenure category for all 

NSR strata in a census region 
Estimate of the housing population 

category; using \.1970 census housing 
counts for sample NSR PSU's in a 

census region 

The numerators of the ratios were 
calculated by obtaining the 1970 census 
housing counts for each of the residence­
tenure categories for each NSR stratum 
and summing these counts across the 
NSR strata in each census region. The 
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deno111inators were calculated by obtain­
ing 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 proba­
bility 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 es ti mati on category. 

The second-stage ratio estimation 
procedure was designed to adjust the 
AHS sample estimate of one category of 
conventional new construction units; i.e., 
one category of sample units built April 
1, 1970, or later to an independently 
derived current estimate where a known 
deficiency in the AHS sample exists (see 
the section on nonsampli ng error) for 
each of the four regions. This estimate 
was considered to be the best estimate 
available for the number of conventional 
new construction units in this category. 
The second-stage ratio esti ma ti on 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 as before, using the existing weight 
after the first-stage ratio estimation pro­
cedure. The computed second-stage ratio 
estimation factor was then applied to the 
existing weight for each sample unit in 
each second-stage ratio estimation cate­
gory. 

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure was de­
signed to adjust the AHS sample .esti­
mates of housing (i.e., the estimates 
employing the non.interview, first-stage, 
and second-stage adjustments) to in­
dependently derived current housing esti­
mates for four categories of vacant hous-' 
ing. u"nits and for 24 categories of occu~' 
pied housing units. Each of these 24 cate-

gories is a combination of the character­
istics of residence, tenure, race of head, 
and sex of head. The third-stage ratio esti­
mation 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 occu­
pied housing units were derived from data 
based on the Current Population Survey 
(CPS), a sample household survey con­
ducted 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 conducted by the Bureau of the 
Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the second-stage ratio esti­
mation 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 procedures were repeated 
in an iterative process in order to bring 
the AHS estimates into close agreement 
with both sets of "independent" esti­
mates. The second stage was modified_ so 
that the estimates for all 12 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 
11 categories of new construction units 
for each of the 4 regions (i.e., 7 cate­

gories for conventional new construc­
tion units and 4 for new construc­
tion mobile homes) and, as before, of 
adjusting the AHS sample estimate of 
1 category of conventional new con­
struction units to an independently de­
rived current estimate. 

The numerators were either the un­
biased weighted estimates for the AH~ 
sample units, using the existing weight 
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cafter 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 the Survey of Construction 
(SOC). 

· The denominators of the ratios in this 
iteJative process were obtained from the 
w~ighted 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 over­
all estimation procedure, was to reduce 
the sampling error for most statistics 
below what would have been obtained by 
simply weighting the results of the sample 
by the inverse of the probability of 
selection. The distribution of the housing 
population selected for the sample 
differed somewhat, by chance, from that 
of the nation as a whole in such basic 
housing characteristics as tenure, vacancy 
status, residence, race of head, and sex of 
head. These characteristics are probably 
closely correlated with other housing 
characteristics measured for the AHS. 
Therefore, through the use of the three­
stage ratio estimation procedure, one can 
expect the sample estimate to be im­
proved substantially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample surveys-sampling and non­
sampling errors. The following is a de­
scription of the sampling and nonsam­
pling errors associated with the AHS 
National sample. 

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of possible samples of the same 
size that could have been selected using 
the same sample design. Even if the same 
schedules, instructions, and interviewers 
were used, estimates from each of the 
different samples would differ from each 
other. The average deviation (from all 
possible samples) of a sample estimate 

from the average of the estimate (derived 
from all possible samples) is defined as 
the sampling error. 

The standard error of a survey esti­
mate attempts to provide a measure of 
this variation among the estimates from 
the possible samples and, thus, is a 
measure of the precision with which an 
estimate from a sample approximates the 
average result of all possible samples. 

As calculated for this report, the 
standard error also partially measures the 
v~riation in the estimates due to response 
and interviewer errors (nonsampling 
errors), but it does not measure, as such, 
any systematic biases in the data. There­
fore, the accuracy of the estimates de­
pends on both the sampling and non­
sam piing errors, measured by the stan­
dard error, and biases and some 
additional nonsampling errors not 
measured by the standard error. 

The procedure as illustrated provides a 
method to construct interval estimates so 
that a known proportion of the intervals 
would contain the average of all possible 
samples. For example, if all possible 
samples were selected and each of these 
samples was surveyed under essentially 
the same general conditions and an es.ti­
mate and its estimated standard error 
were calculated for each sample, then: 

1. Approximately 68 percent of the 
intervals from one standard error be-

low 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 be­
low 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 in­
clude 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. How­
ever, for a particular sample one can say 
with specified confidence that the average 
result of all possible samples is included 
in the constructed interval. 

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

TABLE 1. Standard Errors of Estimated Number of Housing Units: 1976 (Excluding estimates of 
housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, Mobile Homes, 

Source of Water, and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 

Size of Size of 

estimate Total or 
Black 

estimate Total or 
Black 

White White 

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

0 ........ 1 1 1,000 . ... 38 36 

5 •....... 3 3 2,500 . ... 60 50 

10 ••••••a 4 4 5,000 .... 83 50 

25 ..•.... 6 6 10,000 .... 113 -
50 ....... 9 9 25,000 .... 158 -
100 ....... 12 12 50,000 .... 164 -
250 .....•. 19 19 75,000 .... 76 -

500 ....... 27 26 
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TABLE 11. Standard Errors of Estimated Number of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with 
Head of Spanish Origin: 1976 

(68 chances out of 100) 

Standard error 
Size of 
estimate Total, White, or 

Black 
Spanish origin 

(000) (000) (OOO) 

0 ........ 2 2 
5 ........ 3 3 
10 . . . . . . . 5 5 
25 ....... 7 7 
50 ....... 10 10 
100 ....... 14 14 
250 ....... 23 22 
500 ....... 32 31 

Tables I and 11 present the standard 
errors applicable to the .1976 housing 
inventory estimates in this report. Table I 
shows the approximate standard errors 
applicable to all 1976 housing inventory 

Standard error 
Size of 
estimate Total, White, or 

Black 
Spanish orign 

(000) (000) (000) 

1,000 . . . . 45 43 
2,500 . ... 71 59 
5,000 .... 99 59 
10,000 .... 135 -
25,000 .... 189 -
50,000 .... 196 -
75,000 .... 90 -

estimates except those pertaining to the. 
indicated specified items. The standard 
errors shown in table 11 should be used 
for those specified items. Linear interpo­
lation should be used to determine stand-

TABLE 111. Standard Errors of Estimated Percentages of Housing Units: 1976 (Excludes estimated 
percentages of housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, 
Mobile Homes, Source of Water, and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Base of 
Estimated percentage' 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 50 

5 ....... 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 

10 ...... 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 
25 ...... 5.5 5.5 5.5 5.5 7.3 8.6 10.5 12.1 
50 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 
100 ...... 1.4 1.4 1.7 2.6 3.6 4.3 5.2 6.1 
250 ...... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ...... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0 .. 5 0.7 0.9 1.0 1.2 
5,000 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 ... 0.02 0.12 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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ard errors for levels of estimates not 
specifically shown in tables I and 11. 

The reliability of an estimated per­
centage, computed by using sample data 
for both numerator and denominator, 
depends upon both the size of the pe_r­
centage 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, particu­
larly if the percentages are 50 percent or 
more . 

Tables Ill and IV present the standard 
errors of estimated percentages. Table Ill 
shows the approximate standard errors of 
all estimated percentages of housing units 
except those pertaining to the specified 
items in table IV. The standard errors 
shown in table IV should be used for 
those specified items. Two-way linear 
interpolation should be used to determine 
standard errors for estimated percentages 
not specifically shown in tables Ill and 
IV. 

Included in these tables; i.e., tables I 
through IV, are estimates of standard 
errors for estimates of zero and zero 
percent. These estimates of standard 
errors are considered as overestimates of 
the true standard errors, and should be 
used primarily for construction of confi­
dence intervals for characteristics when 
an estimate of zero is obtained. 

For ratios of the form (100) (x/y). 
where x is not a subclass of y, tables 111 
and IV underestimate the standard error 
of the ratio when there is little or no 
correlation between x and y. For this 
type of ratio, a better approximation of 
the standard error may be obtained by 
letting the standard error of the ratio be 
approximately equal to: 

(100) (x/y)j(:x)
2 

+ (~Y)2 
where: x The numerator of the 

ratio 
y the denominator of the 

ratio 
a = the standard error of the 
x numerator 

a = the standard error of the 
Y denominator 
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TABLE IV. Standard Errors of Estimated Percentages of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with 
Head of Spanish Origin: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage' 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 50 

5 .' ...... 29.5 29.5 29.5 29.5 29.5 29.5 29.5 32.3 
10 ...... 17.3 17.3 17.3 17.3 17.3 17.3 19.8 22.9 
25 ...... 7.7 7.7 7.7 7.7 8.7 10.3 12.5 14.5 
50 ...... 4.0 4.0 4.0 4.5 6.1 7.3 8.9 10.2 
100 ...... 2.0 2.0 2.0 3.2 4.3 5.2 6.3 7.2 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.3 4.0 4.6 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.3 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 ... 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 

Illustration of the use of the standard 
error tables. Illustration /.-Table A-2 of 
this report shows that in the United 
States there were 9,329,000 specified 
owner-occupied housing units with two 
bedrooms in 1976. Interpolation in table 
I shows that the standard error of an 
estimate of this size is approximately 
110,000. The following procedure was 
used in interpolating: 

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

Size of 
estimate 

(000) 

5,000 ........ . 
9,329 ........ . 
10,000 ....... . 

Standard 
error 
(OOO) 

83 
x 

113 

By vertically interpolating betV'!een 83 
and 113, the entry for "x" is deter­
mined to be: 

9,329-5,000 = 4,329 
10,000-5,000 = 5,000 

83 + ~ .. ~~~ (113-83) = 110 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 9,219,000 to 9,439,000 housing 
units. Therefore, a conclusion that the 
average estimate of 1976 housing units of 
this type lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived from all possible samples, 
lies within the interval from 9, 153,000 to 
9,505,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the ·interval from 9, 109,000 to 
9,549,000 housing units with 95 percent 
confidence. 

Table A-2 also shows that of the 
9,329,000 specified owner-occupied 
housing units with two bedrooms, 
1,463,000, or 15.7 percent, were of value 
between $15,000 and $19,999. Interpola­
tion in table Ill (i.e., interpolation on 

both the base and percent) of th is appen­
dix shows that the standard error of the 
above percentage is 0.4 percentage points. 
The following procedure was used in 
interpolating: 

The information presented in the 
following table was extracted from 
table 111. The entry for "p" is the one 
sought. 

Base of 
Estimated percentage 

percentage 
15 or 25 or 

(000) 85 15.7 75 

5,000 ... 0.6 a 0.7 
9,329 ... p 
10,000 .. 0.4 b 0.5 

1. By horizontal interpolation between 
0.6 and 0.7, the entry for cell "a" is 
determined to be 0.61. 

15.7-15.0 = 0.7 
25.0-15.0 = 10.0 

0.6 + 1~:~ (0.7-0.6) = 0.61 

2. By horizontal interpolation between 
0.4 and 0.5, the entry for cell "b" is 
determined to be 0.41. 

15.7-15.0= 0.7 
25.0-15.0 = 10.0 

0.4 + 1~--~ (0.5-0.4) = 0.41 

3. By vertical interpolation between 
0.61 and 0.41, the entry for "p" is 
determined to be 0.4. 

9,329-5,000 = 4,329 
10,000-5,000 = 5,000 

4,329 
0.61-5,000 (0.61-0.41) = 0.4 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 15.3 to 16.1 percent; the 90-percent 
confidence interval is from 15.1 to 16.3 
percent; and the 95-percent confidence 
interval is from 14.9 to 16.5 percent. 
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Illustration //.-Table A-2 of this report 
shows that in the United States in 1976 
there were 53,000 specified owner-occu­
pied housing units whose cooking fuel 
was wood. Interpolation in table 11 of this 
appendix shows that the standard error of 
an estimate of this size is approximately 
10,000. Consequently, the 68-percent 
confidence interval is from 43,000 to 
63,000 housing units. Therefore, a con­
clusion that the average estimate, derived 
from all possible samples, of 1976 speci­
fied owner-occupied housing units whose 
cooking fuel was wood 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 37,000 to 69,000 housing units 
with 90 percent confidence; and that the 
average estimate lies within the interval 
from. 33,000 to 73,000 housing units 
with 95 percent confidence. 

Table A-2 also shows that of the 
53,000 specified owner-occupied housing 
units whose cooking fuel was wood, 
26,000, or 49.1 percent, were valued at 
less than $10,000. Interpolation in table 
IV (i.e., interpolation on both the base 
and the percent) of this appendix shows 
that the standard error of the above 
percentage is 10.0 percentage points. 
Consequently, the 68-percent confidence 
interval, as shown by this data, is from 
39.1 to 59.1 percent; the 90-percent 
confidence interval is from 33.1 to 65.1 
percent; and the 95-percent confidence 
interval is from 29.1 to 69.1 percent. 

Differences.- The standard errors shown 
are not directly applicable 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 characteristic 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 overesti­
mate the true error. However, if there is a 
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high negative correlation between the two 
characteristics, the formula wil I under­
estimate the true standard error. 

Illustration of the computation of the 
standard e"or of a difference.-Table A-2 
of this report shows that in the United 
States in 1976 there were 1, 194,000 
specified owner-occupied housing units 
with two bedrooms valued between 
$10,000 and $14,999. Thus, the apparent 
difference between the number of 1976 
specified owner-occupied housing units 
with two bedrooms valued between 
$10,000 and $14,999 and those valued 
between $15,000 and $19,999 is 
269,000. Interpolation in table I shows 
the standard error on an estimate of 
1, 194,000 to be approximately 41,000 
and the standard error on an estimate of 
1,463,000 to be approximately 45,000. 
Therefore, the standard error of the 
estimated difference of 269,000 is about 
61,000. 

61,000 = J (41,000)2 + (45,000)2 

Consequently, the 68-percent confi­
dence interval for the 269,000 diffe"rence 
is from 208,000 to 330,000 housing 
units. Therefore, a conclusion that the 
average estimate of this difference, de­
rived 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 
171,000 to 367,000 housing units, and 
the 95-percent confidence interval is from 
147 ,000 to 391,000. Thus, we can con­
clude with 95 percent confidence that the 
number of 1976 specified owner-occu­
pied housing units with two bedrooms 
valued between $15,000 and $19,999 is 
greater than the number valued between 
$10,000 and $14,999, since the 95-per­
cent confidence interval of this difference 
does not include zero or negative values. 

Medians.-For the medians presented in 
certain tables, the sampling error depends 
on the size of the base and on the 
distribution upon which the median is 
based. An approximate method for 
measuring the reliability of the estimated 
median is to determine an interval about 

the estimated median so that there is a 
stated degree of confidence that the 
average median from all possible samples 
lies within the interval. The following 
procedure may be used to estimate con­
fidence limits of a median based on 
sample data: 

1. From the tables, determine the 
standard error of a 50-percent charac­
teristic 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 distri bu ti on of the charac­
teristic, read off the confidence in­
terval corresponding to the two points 
established in step 2. 

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

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

Illustration of the computation of the 
95-percent confidence interval for a 
median.-Table A-2 of this report shows 
the median value of specified owner­
occupied housing units with two bed­
rooms was $24, 100 in 1976. The base of 
the distribution, from which this median 
was determined is 9,329,000 housing 
units. 

1. Table Ill shows that the standard 
error of 50 percent on a base of 
9,329,000 is approximately 0.6 per­
cent. 
2. To obtain a two-standard-error 
confidence interval on the estimated 
median, initally add to and subtract 
from 50 percent twice the standard 
error determined in 1. This yields 
percentage Ii mi ts of 48.8 and 51.2. 
3. From table A-2, it can be seen by 
cumulating the frequencies for the 
first three categories that 3,624,000 
ow~er-occupied housing units with 
two bedrooms, or 38.8 percent, had a 
value less than $20,000 and an addi-
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tional 1,274,000 owner-occupied 
.housing units with two bedrooms, or 
13.7 percent, had a value between 
$20,000 and $24,999. 

1 By linear interpolation, the lower limit of 
1 the 95-percent confidence ·interval is 

1 
found to be about: 

; $20,00~ + ($5,000) ( 
48 ·~;-~8 ·9 ~ = $23,~0 

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

$20,000 + ($5.'0~0) (
51 ·~3;8·9 ) = $24,500 

: Thus, the 95-percent confidence interval 
~ ranges from $23,600 to $24,500. 

; Nonsampling errors.-ln general, nonsam­
~ piing errors can be attributed to many 
'sources: Inability to obtain information ,, 

1 
about all cases, definitional difficulties, 

i differences in the interpretation of ques­
i, tions, inability or unwillingness to pro­
! vide correct information on the part of 
I 
1 respondents, mistakes in recording or 
I coding the data, and other errors of 
; collection, response, processing, coverage, 
i and estimation for missing data. As can 
. be seen from the above 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 

1, nonsampling error associated with the 
'estimates from a 
1 considering the 
I 
I sources of error. 

i 

survey is very difficult, 
number of possible 

1
. Reinterview program.-For the AHS 
i National sample, a study was conducted 
1 to obtain a measurement of some of the 
I_ components of the nonsampling error 
: associated with the AHS estimates. A 
: reinterview program was conducted for a 
! subsample of the AHS households .. These 
:·households were revisited and answers to 
some of the questions on the AHS que.s­

, tionnaire 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 
i these AHS estimates. 

As part of the reinterview an addi­
tional check was carried out for inter­
viewer evaluation and quality control. This 
check was made at each of these house­
holds to determine if the following was 
done during the origin al 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 ;'Ten­
ure" was obtained. 
5. The correct information on "House­
hold Composition" was obtained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The corre'ct information on "Occu­
pancy Status" was obtained. 

The results of the reinterview study 
are presented in the following Census 
Bureau memorandum: "Reinterview Re­
sults for the Annual Housing Survey­
National Sample, 1976." Some of these 
results are: 

1. "Overall, the reinterview results 
showed moderate to high levels of 
inconsistency in response between the 
original interview and reinterview." 
2. "One-third of the nonattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and reinter­
view." 
3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over one­
third showed high levels of incon­
sistency, with the remaining items 
falling into the moderate range." 

The range for evaluating inconsistency 
is from 0-100. The rule of thumb is 
that indices below 20 are low, indices 
from 20 to 50 are moderate, indicating 
that there is some problem with incon­
sistent reporting; those over 50 are high, 
indicating that improvements are needed 
in the method used to collect these data 
or that the category concepts themselves 
are ambiguous. 

However, unlike past years, the re­
spondent's answers in the reinterview 
were not reconciled to the original 
answers given in the AHS interviews; i.e., 

after the question is answered in the 
reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. In the past, pro vi ding the 
reinterviewer with the original response 
had the effect of reducing the levels of 
inconsistency substantially. 

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

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

Coverage errors.-With respect to errors 
of coverage and estimation for missing 
data, it was mentioned previously (in the 
section on estimation) that the AHS new 
construction sample had deficiencies with 
regard to the representation of conven­
tional new construction. During the sam­
pling of building permits, only those 
issued more than five months before the 
survey began were eligible to be selected 
to represent conventional new construc­
tion. Due to time constraints, it is not 
possible to sample units whose permits 
are issued less than five months in ad­
vance of the survey. 

It is estimated that the 1976 AHS 
sample missed about three percent (i.e., 
about 300,000 units) of all conventional 
new construction (i.e., all conventional 
housing units built after April 1970) 
because the permits for these units, which 
were built before October 1976, were 
issued less than five months in advance of 
the survey. 
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In addition, the 1976 Coverage Im­
provement 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 con­
verted 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 
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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 
1976 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., 
as stated above, it adjusts the estimate of 
the total housing inventory to the best 

available estimate. However, biases of 
subtotals would still remain. 

Rounding errors.-With respect to 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 re­
latively large bases. This means that confi­
dence 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. 
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SAMPLE DESIGN 

The 1976 estimates are based on data 
collected in October through December 
1976 for the Annual Housing Survey 
(AHS), which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units). com­
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 

Approximately 75,500 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "non­
interview" for various reasons. For 
occupied housing units, the main reason 
was that the occupants were not found at 
home after repeated calls. For vacant 
housing units, interviews were not ob-

• 
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tained because an informed respondent 
was not found after repeated visits. In 
addition to the 75,500, there were also 
6,600 sample units which were visited but 
found not to be eligible for interview for 
the AHS in terms of collecting informa­
tion relevant to the 1976 housing 
inventory. 

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

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

Designation of sample housing units for 
the 1976 survey.-The sample housing 
units designated to be interviewed in the 
1976 survey consisted of the f.ollowing 
categories, which are described in detail 
in succeeding sections. 

1, All sample housing units that were 
interviewed in the 1975 survey. 
2. All sample housing units that were 
either· type A noninterviews (i.e., units 

eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in the 
future) in the 1975 survey. (For a list 
of reasons for type A and type B 
noninterviews, see facsimile of 1976 
AHS questionnaire, page 1.) 
3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(This sample represented the housing 
units built in permit-issuing areas since 
the 1975 survey). 
4. All sample housing units that were 
selected as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units . 
which, until 1976, did not have a 
chance of selection.) 

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

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
Census of Population and Housing was 
selected for the AHS: In addition, a 
sample of new construction building per­
mits 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 uriits was 
selected in several stages of sampling. 
Within the sample PSU's, the first step 
was the selection of a sample of census 
enumeration districts (ED's), adminis-
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trative units used in the 1970 census. The 
:, probability of selection for an ED was 
· proportionate to the 1970 census counts 
of housing units (HU's) and persons in 

"group quarters in the formula: 

Number of HU'S Number of group 
in the ED . + 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 in­
;~complete or inadequate (mostly rural 
1 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) 

1
and a segment was selected. Those 
,selected segments with an expected size 
,which was a multiple of four were further 
1,subsampled at the time of the survey 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. With in each sample 
PSU, the building permits were chrono­
•1ogically ordered by month issued, and 
:compact clusters of approximately four 
housing units were created. These clusters 
.were then sampled for inclusion in the 
::AHS at the sampling rate of 2 in 1,366. 
1Housi ng units constructed since the 1970 
census in areas which do not issue 
I 

building permits were brought into the 
'sample as a result of the area sample 
described above. 

·'splitting of the sample.-The described 
,sample selection- procedure produced 
'~lusters (or segments) of size-four housing 

1
units for the sample taken from the 
:census address· frame, the new construc-
1;tiori frame, and the area sampling frame 
:·(mainly rural areas). Clusters of this size 
1

~hould result in a minimum loss in pre­
'cision for estimates of housing charac­
,teristics in rural areas because of the 

heterogeneity of neighboring units. 
However, clusters of size-two housing 
units were considered to be more 
optimum within those areas where the 
housing characteristics of neighboring 
units tend to be very similar (i.e., urban 
areas and new construction units). A 
splitting operation was then carried out 
for clusters selected from the census 
address and the new construction frames. 
This consisted of halving each sample 
cluster from these frames. Thus, two 
housing units from each of these clusters 
were included in the survey and two 
housing units were held in reserve. No 
splitting operation was carried out within 
the clusters selected from the area sampl­
ing 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.-ln 1974, it was 
decided to increase the reliability of the 
AHS estimates of rural housing charac­
teristics, 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, this meant that the 
other half of each rural cluster (an 
expected two housing units) was reacti­
vated in 1974. Similarly for the area 
sampling frame, this meant 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 Improvement Program.­
The 1976 Coverage Improvement 
Program was undertaken to correct cer­
tain 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. 
2. Units converted to residential use 
in structures totally nonresidential at 
the time of the 1970 census. 
3. Houses that have been moved to 
their present site since the 1970 cen­
sus. 
4. Mobile homes placed in parks 
either missed in the 1970 census or 
established since the 1970 census. 
5. Mobile homes placed outside parks 
since the 1970 census or vacant at the 
time of the 1970 census. 

A sample of new construction units 
whose permits were issued before January 
1970 was selected in tw9 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 su.rvey 
of building permits conducted monthly 
by the Bureau of the Census. 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 in two 
stages. During the first stage, a I ist of 
mobile home parks was obtained from 
commercial listings. This list was then 
supplemented by additional parks identi­
fied 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. 
Then these clusters were sampled so that 
the overall probability of s~lection 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 
ti me of the 1970 census, units converted 
from nonresidential to residential use 
since the 1970 census, and houses that 
had been moved to 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 eligi­
ble to be selected from the census address 
frame were then listed in a defined path 
of travel to the right from the sample unit 
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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. 

ESTIMATION 

In 1976 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 adjust­
ment 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 pro­
cedure was employed for sample housing 
units from non-self-representing (NSR) · 
PSU's only. This procedure was designed 
to reduce the contribution to the variance 
arising from the sampling of PSU's. The 
first-stage ratio estimation procedure 
takes into account the differences that 
existed at the ti me of the 1970 census in 
the distribution by tenure and residence 

·of the housing population estimated from 
the sample NSR PSU's and that of the 
NSR housing population in each of the 
four census regions of the country. The 
first-stage ratio estimation factor for each 
specified category was as follows: 

The 1970 census housing population in 
the residence-tenure category for all 

NSR strata in a census region 
Estimate of the housing_p9~.\.!!!ltion 
category using 1970 census housing 
counts for sample NSR PSU's in a 

census region 

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

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

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction 
units in the category 

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

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure was de­
signed to adjust the AHS sample esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to 
independently derived current housing 
estimates ; for 4 categori.es of vacant. 
housing units and for 24 categories of 
occupied housing units. Each of these 24 
categories is a combination of the charac­
teristics of residence, tenure, race of 
head, and sex of head. The third-stage 
ratio estimation factor for each specified 
category was as fol lows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu­
pied housing units were derived from data 
based on the Current Population Survey 
(CPS). a sample household survey con­
ducted 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 sur11ey 
also conducted by the Bureau of the 
Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the second-stage ratio esti· 
mation 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 procedures were repeated 
in an iterative process in order to bring 
the AHS estimates into close agreement 
with both sets of "independent" esti· 
mates. The second stage was modified so 
that the estimates for all twelve 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 
eleven categories of new construction 
units for each of the four regions (i.e., 
seven categories for conventional new 
construction units and four for new 
construction mobile homes) and, as be­
fore,· of adjusting the AHS sample esti­
mate of one category of conventional 
new construction units to an independ­
ently derived current estimate. 

The numerators were either the un­
'biased weighted estimates for the AHS 
sample units, using the existing weight 
after 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 the Survey of Construction 
(SOC). 
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The denominators of the ratios in this 
'· 
i: iterative process were obtained from the 
1 weighted estimates for the AHS, sample 
i: 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 
1 records, and the resulting product was 
used as the final weight for tabulation. 

The effect of the third-stage ratio 
1 

estimation procedure, as well as the over­
.. all estimation procedure, was to reduce 
,: the sampling error for most statistics 
'·below what would have been obtained by 
'· ~ 
simply weighting the results of the sample 

'by the inverse of the probability of 
selection. The distribution of the housing 

'·population selected for the sample 
: differed somewhat, by chance, from that 
,i of the nation as a whole in such basic 
·,housing characteristics as tenure, vacancy 
!'status, residence, race of head, and sex of 

1
·head. These characteristics are probably 
,closely correlated with othe~ housing 
:characteristics measured for the AHS. 

1

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 non-. 
'sampling errors. The following is a 

1

description of the sampling and non­
sampling errors associated with the AHS 
~'National sample. 

''sampling errors.-The particular sample 
,used for this survey is one of a large 
,number of possible samples of the same 
'size that could have been selected using 
,:the same sample design. Even if the same 
'schedules, instructions, and interviewers 
,were used, estimates from each of the 
different samples would differ from each 
~other. The average deviation (from all 
I 

,Possible samples) of a sample estimate 

1from the average of the estimate (derived 
',from all possible samples) is defined as 
,the sampling error. 

The standard error of a survey esti­
mate attempts to provide a measure of 
'this variation among the estimates from 
the possible samples and, thus, is a 

measure of the precision with which an 
estimate from a sample approximates the 
average result of all possible samples. 

As calculated for this report, the 
. standard error also partially measures the 
variation in the estimates due to response 
and interviewer errors (nonsampling 
errors). but it does not measure, as such, 

. any systematic biases in the data. There­
fore, the accuracy of the estimates 
depends on both the sampling and non­
sampling errors, measured by the stand­
ard error, and biases and some additional 
nonsampling errors not measured by the 
standard error. 

The procedure as illustrated provides a 
method to construct interval estimates so 
that a known proportion of the intervals 
would contain the average of all possible 
samples. For example, if all possible 
samples were selected, and each of these 
samples were surveyed under essentially 
the same general conditions and an esti­
mate and its estimated standard error 
were calculated for each sample, then: 

1. Approximately 68 percent of the 
intervals from one standard error be­
low 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 be­
low 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 in­
clude 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. How· 
ever, for a particular sample one can say 
with specified confidence that the average 
result of all possible samples is included 
in the constructed interval. 

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

Tables I and 11 present the standard 
errors applicable to the 1976 housing 
inventory estimates in this report. Table I 
shows the approximate standard errors 
applicable to all 1976 housing inventory 
estimates except those pertaining to the 
indicated specified items. The standard 
errors shown in table 11 should be used 
for those specified items. Linear inter-

TABLE 1. Standard Errors of Estimated Number of Housing Units: 1976 (Excluding estimates of 
housing units pertaining to Lacking Complete Plumbing Facilities, Mobile Homes, and House­
holds with 'Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black (OOO) White 
(000) 

(OOO) White 
(000) 

(DOOi (DOOi 

0 ........ 1 1 1,000 .... 38 36 
5 ........ 3 3 2,500 .... 60 50 
10 ....... 4 4 5,000 . ... 83 50 
25 ....... 6 6 10,000 .... 113 -
50 ....... 9 9 25,000 .... 158 -
100 ....... 12 12 50,000 .... 164 -
250 ....... 19 19 75,000 .... 76 -
500 ....... 27 26 
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TABLE II. Standard Errors of Estimated Number of Housing Units Pertaining to Lacking Complete 
Plumbing Facilities, Mobile Homes, and Households with Head of Spanish Origin: 1976 

the standard error may be obtained by 
letting the standard error of the ratio be 
approximately equal to: 

(68 chances out of 100) 

Standard error 

Size of 
Total, White or 

estimate Black 
Spanish origin 

(000) (OOO) 

0 ........ 2 2 
5 ........ 3 3 
10 ....... 5 5 
25 ....... 7 7 
50 .... .. 10 10 
100 ....... 14 14 
250 ....... 23 22 
500 ....... 32 31 

polation should be used to determine 
standard errors for levels of estimates not 
specifically shown in table I. 

The reliability of an estimated per­
centage, computed by using sample data 
for both numerator and denominator, 
depends upon both the size of the per­
centage 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, particu­
larly if the percentages are 50 percent or 
more. 

Tables Ill and IV present the standard 
errors of estimated percentages. Table 111 
shows the approximate standard errors of 
all estimated percentages of housing units 
except those pertaining to the specified 
items in table IV. The standard errors 
shown in table IV should be used for 
those specified items. Two-way linear 
interpolation should be used to determi!'le 
standard errors for estimated percentages 
not specifically shown in tables 111 and 
IV. 

Included in these tables; i.e., tables I 
through IV, are estimates of standard 
errors for estimates of zero and zero 
percent. These estimates of standard 
errors are considered as overestimates of 
the true standard errors, and should be 
used primarily for construction of confi­
dence intervals for characteristics when 
an estimate of zero is obtained. 
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Stan~ard error 

Size of 
estimate 

Total, White or 
Black 

Spanish origin 
(OOO) (OOO) 

1,000 .... 45 43 
2,500 .... 71 59 
5,000 . ... 99 59 
10,000 .... 135 -
25,000 .... 189 -
50,000 .... 196 -
75,000 .... 90 -

For ratios of the form (100) (x/y), 
where x is not a subclass of y, tables Ill 
and IV underestimate the standard error 
of the ratio when there is little or no 
correlation between x and y. For this 
type of ratio, a better approximation of . -

(ixax) 2 + (ayy )2 (100) (x/y) \; 

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 

Illustration of the use of the standard 
error tables. Illustration I. - Table A-1 of 
this report shows that in the United 
States there were 4,665,000 owner­
occupied housing units occupied by 
recent movers in 1976. Interpolation in 
table I shows that the standard error 
of an estimate of this size is approxi­
mately 80,000. The following proce­
dure was used in interpolating: 

TABLE 111. Standard Errors of Estimated Percentages of Housing Units: 1976 (Excludes estimated 
. percentages of housing units pertaining to Lacking Complete Plumbing Facilities, Mobile Homes, 

and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Base of 
Estimated percentage1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 
1
75 

50 

5 ....... 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 
10 ...... 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 
25 ...... 5.5 5.5 5.5 5.5 7.3 8.6 10.5 12.1 
50 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 
100 ...... 1.4 1.4 1.7 2.6 3.6 4.3 5.2 6.1 
250 ...... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ...... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
5,000 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 ... 0.02 0.12 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

'Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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TABLE 1v. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking 
Complete Plumbing Facilities, Mobile Homes, and Households with Head of Spanish Origin: 19~6 

(68 chances out of 100) 

Base of 
Estimated percentage1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 ....... 29.5 29.5 29.5 29.5 29.5 29.5 29.5 32.3 
10 ...... 17.3 17.3 17.3 17.3 17.3 17.3 19.8 22.9 
25 ...... 7.7 7.7 7.7 7.7 8.7 10.3 12.5 14.5 
50 ...... 4.0 4.0 4.0 4.5 6.1 7.3 8.9 10.2 
100 ...... 2.0 2.0 2.0 3.2 4.3 5.2 6.3 7.2 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.3 4.0 4.6 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.3 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.Q1 0.09 0.13 0.2 0.3 0.3 0.4 0.5 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.12 0.2 0.2 0.2 0.3 

,
1 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
.. error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
'one-hundredth of 1 percent. 
' 

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

Size of 
estimate 

(000) 

2,500 ........ . 
4,665 ........ . 
5,000 ........ . 

Standard 
error 
(000) 

60 
x 

83 

By vertically interpolating between 60 
and 83 the entry for "x" is determined 
to be: 

4,665-2,500=2,165 
5,000-2,500 = 2,500 

60 + 2• 
165 

(83-60) = 80 
2,500 

Consequently, the 68-percent con­
fidence interval, as shown by this data, is 
from 4,585,000 to 4,745,000 housing 
units. Therefore; a conclusion that the 
average estimate of 1976 housing units of 
this type lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived from all possible samples, 

lies within the interval from 4,537,000 to 
4,793,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 4,505,000 to 
4,825,000 housing units with 95 percent 
confidence. 

Table A-1 also shows that of the 
4,665,000 owner-occupied housing units 
occupied by recent movers in 1976, 
300,000, or 6.4 percent, had six persons 
or more. Interpolation in table Ill (i.e., 
interpolation on both the base and per­
cent) 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 table 
below was extracted from table 111. 
The entry for "p" is the one sought. 

Base of 
Estimated percentage 

percentage 
5 or 10 or 

(000) 95 
6.4 

90 

2,500 ... 0.5 a 0.7 
4,665 ... p 
5,000 ... 0.4 b 0.5 

1. By horizontal interpolation be­
tween 0.5 and 0. 7, the entry for cell 
"a" is determined to be 0.56. 

6.4-5.0 = 1.4 
10.0-5.0 = 5.0 

0.5 + ~:~ (0.7 -0.5) = 0.56 

2. By hori zonta I interpolation be­
tween 0.4 and 0.5, the entry for cell 
"b" is determined to be 0.43. 

6.4-5.0 = 1.4 
10.0-5.0 = 5.0 

1.4 ( ) 0.4 + 5.0 0.5-0.4 = 0.43 

3. By vertical interpolation between 
0.56 and 0.43, the entry for "p" is 
determined to be 0.4. 

4,665-2,500 = 2, 165 
5,000-2 ,500 = 2,500 

2,165 
0.56-2.500 (0.56-0.43) = 0.4 

Consequently, the 68-.percent con­
fidence interval, as shown by these data, 
is from 6.0 to 6.8 percent; the 90-percent 
confidence interval is from 5.8 to 7 .0 
percent; and the 95-percent confidence 
interval is from 5.6 to 7 .2 percent. · 

Illustration //.-Table A-19 of this r~port 
shows that in the United States in 1976 
there were 155,000 owner-occupied 
housing units occupied by Spanish recent 
movers. Interpolation in table II of this 
appendix shows that the standard error of 
an estimate of this size is approximately 
17,000. Consequently, the 68-percent 
confidence interval is from 138,000 to 
172,000 housing units. Therefore, a con­
clusion that the average estimate, derived 
from all possible samples, of 1976 
owner-occupied housing units which were 
occupied by Spanish recent movers 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 128,000 to 
182,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 121,000 to 
189,000 housing units with 95 percent 
confidence.· 
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Table A-19 also shows that of the 
155,000 owner-occupied housing units 
occupied by Spanish recent movers, 
44,000, or 28.4 percent, had two bed­
rooms. Interpolation in table IV (i.e., 
interpolation on both the base and the 
percent) of this appendix shows that the 
standard error of the above percentage is 
5.6 percentage points. Consequently, the 
68-percent confideri'ce interval, as shown 
by this data, is from 22.8 to 34.0 percent; 
the 90-percent confidence interval is from 
19.4 to 37.4 percent; and the 95-percent 
confidence interval is from 17 .2 to 39.6 
percent. 

Differences.-The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand­
ard error of a difference between esti­
mates 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 characteristic. in 
two different areas or the difference 
between separate and uncorrelated 
characteristics in the same area. If, how­
ever, 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 charac­
teristics, 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 498,000 owner­
occupied housing units occupied by 
recent movers with five persons in 1976. 
Thus, the apparent difference between 
the number of owner-occupied housing 
units occupied by recent movers with five 
persons and the number with six persons 
or more is 198,000. Interpolation in table 
I shows that the standard error on an 
estimate of 498,000 to be approximately 
27 ,000 and the standard error on an 
estimate of 300,000 to be approximately 
21,000. Therefore, the standard error of 
the estimated difference of 198,000 is 
about 34,000. 

34,000 = J (2 7 ,000)2 + (21,000)2 
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Consequently, the 68-percent confidence. 
interval for the 198,000 difference is 
from 164,000 to 232,000 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 144,000 to 
252,000 housing units, and the 95-per­
cent confidence interval is from 130,000 
to 266,000. Thus, we can conclude with 
95 percent confidence that the number of 
owner-occupied 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 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 con­
fidence limits of a median based on 
sample data: 

. 1. From the tables, determine the 
standard en or of a 50-percent charac­
teristic on the base of the median; 
2. Add to and subtract from 50 per­
cent 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 established in step 2. 

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

A two-standard-error confidence inter­
val may be determined by finding the 
values corresponding to 50 percent plus 
and minus twice the standard error deter­
mined in step 1. For about 95 out of 100 
possible samples, the average median 

from all· possible samples would lie be­
tween these two values. 

Illustration of "the computation of the 
95-percent confidence interval for a 
median.-Table A-1 of this report shows 
that the median number of persons in 
owner-occupied housing units occupied 
by recent movers in the United States was 
3.0 in 1976. The base of the distribution . 
from which this median was determined 
is 4,665,000. 

1. Table 111 shows that the standard 
error of 50 percent on a base of 
4,665,000 is 0.9 percent. 
2. To obtain a two-standard-error 
confidence interval on the estimated 
median, initially add to and subtract 
from 50 percent twice the standard 
error determined in 1. This ·yields 
percentage limits of 48.2 and 51.8. 
3. From table A-1, it can be seen by 
cumulating the frequencies for the 
first two categories that 1,857 ,000 
owner-occupied housing units occu­
pied by recent movers, ·or 39.8 per­
cent, had one or two persons (actually, 
the category of two persons is 
considered to be from 1.5 to 2.5 
persons) and that an additional 
1,000,000 housing units, or 21.4 per­
cent, had three persons (i.e., 2.5 to 3.5 
persons). By linear interpolation, the 
lower limit of the 95-percent con­
fidence interval is found to be about 

2.5 + (3.5-2.51(48·~~;9 ·8)= 2.9 

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

Thus, the 95-percent confidence inter­
val ranges from 2.9 to 3.1 persons. 

Nonsampling errors.-ln general, non­
sampling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of ques­
tions, inability or unwillingness to provide 
_correct information on the part of 
respondents, mistakes in recording or 
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coding the data, and other errors of 
collection, response, processing, coverage, 
.and estimation for missing data. As can 
be seen from the above 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. 

,Reinterview program.-For the AHS 
National sample, a study was conducted 
to obtain a measurement of some of the 
components of the nonsampling error 
associated with the AHS estimates. A 
reinterview program was conducted for a 
subsample of the AHS households. These 
households were revisited and answers to 
some of the questions on the AHS ques­
tionnaire were obtained again. The 
original interview and the reinterview 
'!"ere 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 addi­
tional check was carried out for inter­
viewer 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 "Ten­
ure" was obtained. 
5. The correct informa.tion on "House­
hold Composition" was obtained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu­
pancy Status" was obtained. 

The results of the reinterview study 
are presented in the. following Census 
Bu re au memorandum: "Reinterview 
Results for the Annual Housing Survey­
National Sample, 1976." Some of these 
results are: 

1. "Overall, the reinterview results 
showed moderate to high levels of 

inconsistency in response between the 
original interview and reinterview." 

2. "One-third of the nonattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and reinter­
view." 

3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over one­
third stiowed high levels of incon­
sistency, with the remaining items 
falling into the moderate range." 

The range.for evaluating inconsistency 
is from 0-100. The rule of thumb is that 
indices below 20 are low, indices from 20 
to sp are moderate, indicating that there 
is some problem with inconsistent re­
porting; those over 50 are high, indicating 
that improvements are needed in the 
method used to collect these data or that 
the category concepts themselves are 
ambiguous. 

However, unlike past years, the 
respondent's answers in the reinterview 
were not reconciled to the original 
answers given in the AHS interview; i.e., 
after the question is answered in the 
reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. In the past, providing the 
reinterviewer with the original response 
had the effect of reducing the levels of 
inconsistency substantially. 

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

A possible explanation for the results 
of the AHS and census reinterview 
studies, as well as the surveys themselves, 
is that the data are based on the answers 
given by the respondents, who may lack 
precise information. Also, because the 
results of the reinterview studies are 
derived from sample survey:;, there is 
sampling error associated with these esti-

mates of nonsampling error. Therefore, 
the possibility of such errors should be 
taken into account when considering the 
results of this study. 

Coverage errors.-With respect to errors of 
coverage and estimation for missing data, 
it was mentioned previously (in the 
section on estimation) that the AHS new 
construction sample had deficiencies with 
regard to the representation of con­
ventipnal new construction. During the 
sampling of building permits, only those 
issued more than five months before the 
survey began were eligible to be selected 
to represent conventional new construc­
tion. Due to time constraints, it is not 
possible to sample units whose permits 
are issued less than five months in ad· 
vance of the survey. 

It is estimated that the 1976 AHS 
sample missed about 3 percent (i.e., 
about 300,000 units) of all conventional 
new construction (i.e., all conventional 
housing units built after April 1970), 
because the permits for these units, ....tlich 
were built before Octobrr 1976, were 
issued less than 5 months in advance of 
the survey. 

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 con­
verted 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 deficiences 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 
1976 AHS sample missed as much as 2 
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percent (i.e., as much as 400,000 units) . available estimate. However, biases of 
of all housing units in ED's where area subtotals would still remain. 
sampling methods are used because these 
units are not listed during the canvassing. 

The third stage of ratio estimation 
corrects for these deficiences as far as the 
count of total housing is concerned; i.e., 
as stated above, it adjusts the estimate of 
the total housing inventory to the best 

App-50 

Rounding Errors.-With respect to 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. 
This means that when these figures are 
derived from relatively large bases con­
fidence intervals formed from the stand­
ard errors given may be distorted, and 
this should be taken into account when 
considering the results of the survey. 
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The 1976 estimates are based on data 
, collected in October through December 

1976 for the Annual Housing Survey 
(AHS). which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units), com­
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 
App-42 

Approximately 75,500 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "noninter­
view" for various reasons. For occupied 
housing u.nits, the main reason was that 
the occupants were not found at home 
after repeated calls. For vacant housing 
units, interviews were not obtained be­
cause an informed respondent was not 
found after repeated visits. In addition to 
the 75,500, there were also 6,600 sample 
units which were visited but which were 
found not to be eligible for interview for 
the AHS in terms of. collecting infor­
mation relevant to the 1976 housing 
inventory. 

Selection of sample areas.-The United 
States was divided into areas made up of 
counties and independent cities referred 
to as primary sampling units (PSU's). 
These PSU's were then grouped into 376 
strata, 156 of which consisted of only 
one PSU which was in sample with 
certainty. These 1 56 strata were mostly 
the larger SMSA's and were called self­
representing (SR) since the sample from 
the sample area represented just that 
PSU. Each one of the other 220 strata 
consisted of a group of PSU's and were 
referred to as non-self-representing 
(NSR), since the sample of housing units 
from the sample PSU in a stratum repre­
sented the other PSU's in the stratum as 
well. 

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs and one stratum was 
picked at random from each pair. From 
this stratum, an additional PSU was 
selected independently of the other PSU 
selected from this stratum. Since the two 
PSU's were 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 1976 survey.-The sample housing 
units designated to be interviewed in the 
1976 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

1. All sample housing units that were 
interviewed in the 1975 survey. 
2. All sample housing units that were 
either type A noninterviews (i.e., units 
eligible to be interviewed) or type B 
noninteniiews (i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in the 
future) in the 1975 survey. (For a list 
of reasons for type A and type B 
noninterviews, see facsimile of 1976 
AHS questionnaire, page 1.) 
3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(This sample represented the housing 
units built in permit-issuing areas since 
the 1975 survey.) 
4. All sample housing units that were 
selected as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units 
which, until 1976, did 'not have a 
chance of selection.) 

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

Within the sample PSU's, a sample of 
the housing units enumerated in the 
1970 Census of Population and Housing 
was selected for the AHS. In addition, a 
sample of new construction building per­
mits was also selected ~o represent the 
units constructed since the 1970 census. 
ThesP. 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 
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samples-one to be used for the AHS, and 
one to be held in reserve for possible 
future use for the AHS. The procedure 
Lsed to split this sample into equal-sized 
samples is described in the next section. 

The sample of 1970 ce·nsus units was 
selected in several stages of sampling. 
Within the sample PSU's, the first step 
I: • 

was the selection of a sample of census 
enumeration districts (ED's), administra­
tive units used in the 1970 census. The 
probability of selection for an ED was 
proportional to the following 1970 
census counts of housing units (HU's) and 
persons in group quarters, combined in 
the following formula: 

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

in the ED 
3 

4 

, The next step was to select an ex­
jJected cluster of about four neighboring 
housing units within each sample ED. For 
most of the ED's, the selection was 
?Ccomplished 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 
\ivas accomplished using area sampling 
methods. These ED's were divided into 
segments, (i.e., small land areas with 
~ell-defined boundaries, having an ex-. 
pected size of four, or a multiple of four, 
housing units) and a segment was se­
_lected. Those selected segments with an 
~xpected size which was a multiple of 
four were further subsampled at the time 
of the survey so that an expected four 
~ousing 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 chrono­
logically ordered by month issued, and 
:compact clusters of approximately four 
housing units were created. These clusters 
:were then sampled for inclusion in the 
';AHS at the sampling rate of 2 in 1,366. 
Housing units constructed since the 1970 
:census in areas which do not issue building 
1Permits were brought into the sample as a 
result of the area sample described above. 

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 construc­
tion frame, and the area sampling frame 
(mainly rural areas). Ousters of this size 
should result in a minimum loss in pre­
cision for estimates of housing character­
istics in rural areas because .of the 
heterogeneity of neighboring units. How­
ever, clusters of size-two, were considered 
to be more optimum within those areas 
where the housing characteristics of 
neighboring units tend to be very similar 
(i.e., urban areas and new construction 
units). A splitting operation was then 
carried out for clusters selected from the 
census address and the new construction 
frames. This ·consisted of halving each 
sample cluster from these frames. Thus, 
two housing units from each of these 
clusters were included in the survey and 
two housing units were held in reserve. 
No splitting operation was carried out 
within the clusters selected from the area 
sampling frame; every other area sample 
cluster of four housing units was used for 
the survey and the remaining clusters 
were assigned to the reserve sample. 

Selection of supplemental sample housing 
units in rural areas.-ln 1974, it was 
decided to increase the reliability of the 
AHS estimates of rural housing char­
acteristics 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 se­
lected in census address and new con­
struction frames, this meant that the 
other half of each rural cluster (an ex­
pected two housing units) was reactivated 
in 1974. Similarly for the area sampling 
frame, this meant the er.tire reserve 
cluster (an expected .four housing units) 
was reactivated in 1974 if the cluster was 
rural. This supplementation increased the 
overall probability of selection for sample 
housing units in rural areas to about 2 in 
1,366; whereas, the overall probability of 
selection for sample housing units in 
urban areas remained at 1 in 1,366. 

Selection of sample housing units for the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement Pro­
gram was undertaken to correct certain 
deficiencies in the AHS National sample 
from the census address and new con­
struction frames. The coverage defi­
ciencies included the following units: 

1. New construction from building 
permits issued prior to January 1970. 
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 or established since the 1970 
census. 
5. Mobile homes placed outside of 
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. 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 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 identi­
fied by a canvassing operation similar to 
that performed in ED's where area sampl­
ing methods are used. The second stage 
consisted of dividing the parks into 
clust_ers 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 
ti me of the 1970 census, units converted 
from nonresidential to residential use 
since the 1970 census, and houses that 
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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 inter­

vening structures, that had been listed, 
which did not have a chance of sel~ction 
in the AHS were identified and the units 
within these structures were interviewed. 

1970 Census 'of Population and Hous­
ing.-The estimates pertaining 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 de­
scription of the sample design can be 
obtained in the 1970 census report •. 
HG( 1)-B1, Detailed Housing Character­
istics, United States Summary. 

ESTIMATION 

AHS National sample.-The AHS Nation­
al sample produced estimates of two 
types: Estimates of the 1976 housing 
inventory and estimates of units removed 
from the housing inventory between 
1973 and 1976 (i.e., 1973-1976 lost 
units). Each type of estimate employed a 
separate, though similar, estimation 
procedure. 

.1976 housing inventory.-ln 1976 the 
AHS estimates employed a three-stage 
ratio estimation procedure. However, 
prior to implementation of the pro­
cedure, the basic weight (i.e., the inverse 
of the probability of selection) was ad­
justed to account for t.he type A non­
interview housing. units encountered in 
the AHS. This noninterview adjustment 
was done separately for occupied and 
vacant units. The noninterview adjust­
ment was equal to the following ratio: 

Interviewed housing units+ 
Non interviewed housing units 

Interviewed housing units 
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The first-stage ratio estimation pro­
cedure was employed for sample hous­
ing 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 in\o account the dif' 
ferences that existed at the ti.me 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 1970census housing population in 
the residence-tenure category for all 

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

census region 

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

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

The second-stage ratio estimation factor 
was as follows: 

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction 
units in the category 

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

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure was de­
signed to adjust the AHS sample esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to in· 
dependently derived current housing esti­
mates for four categories of vacant hous­
ing units and for 24 categories of 
occupied housing units. Each of these 24 
categories is a combination of the char­
acteristics of residence, tenure, race of 
head, and sex of head. The third-stage 
ratio estimation factor for each specified 
category was as follows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu­
pied housing units were derived from data 
based on the Current Population Survey 
(CPS), a sample household survey con­
ducted 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 Sur­
vey (HVS). a quarterly vacancy survex 
also ·conducted by the Bureau of the 
Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the second-stage ratio esti­
mation procedure. The computed third-
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stage ratio estimation factor was then 
~pplied to the existing weight for each 
sample. unit in each third-stage ratio 
estimation category. 

The second-stage and the third-stage 
ratio estimation procedures were repeated 
ih an iterative process in order to bring 
ihe AHS estimates into close agreement 
with both sets of "independent" esti­
riiates. The second stage was modified so 
that the estimates for all twelve categories 
of new construction would be identical to 
the estimates before the third stage. 
Hence, the repeated second stage had the 
~ffect of controlling· ·the AHS sample 

1~stimates of new construction units to 
the "unbiased" sample estimates for 
eleven categories of new construction 
i:units for each of Mie four regions (i.e., 
.seven categories for conventional, new 
''construction units and four for new 
'construction mobile homes) and, as be­
::fore, of adjusting the AHS sample esti­
}mate of one category of conventional, 
11new construction units to an· independ­
:ently derived current estimate. 

The numerators were either the un­
, biased 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 adjust­
ments) -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 
1

'.this iterative process were then applied to 
: the existing weight cin the appropriate 
·records, and the resulting product was 
used as the final weight for tabulation. 

The effect of the third-stage ratio 
i' estimation procedure, as well as the over­
, all 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 
:i by the inverse of the probability of 
selection. The distribution of the housing 
population selected for the sample dif­
fered somewhat, by chance, from that of 

1: the nation as a whole in such basic 
housing characteristics as tenure, vacancy 

status, residence, race of head, and sex of 
head. These characteristics are probably 
closely correlated with other housing 
characteristics measur.ed for the AHS. 
Therefore, through the use of the three­
stage ratio estimation procedure, one can 
expect the sample estimate to be im­
proved substantially. 

1973-1976 lost units.-The 1973-1976 
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 Char­
acteristics for the United States and 
Regions. Since the 1973-1976 lost units 
existed, by definition, in the 1973 hous­
ing inventory, there was a 1973 housing 
inventory weight associated with each 
1973-1976 lost unit. This weight was 
used to tabulate the estimates of the 
characteristics of the 1973-1976 lost 
units. Also, 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 
·eensus of Population and Housing.-This 
report presents data on the housing char­
acteristics of the 1970 Census of Popula­
tion and Housing. The statistics based on 
1970 census sample data employed a 
ratio estimation procedure ·which was 
applied separately for each of the three 
census samples. A detailed description of 
the ratio estimation procedure employed 
for the 1970 census can be obtained in 
the 1970 census report, HC(l)-Bl, De­
tailed Housing Characteristics, United 
States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample surveys-sampling and non­
sampling errors. The following· is a de­
scription of the sampling and nonsam­
pling errors associated wi~h· 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 esti­
mates from the 1970 census appears in 
the 1970 census report, HC(l)-Bl, De­
tailed 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 the same 
schedules, instructions, and interviewers 
were used, estimates from each of the 
different samples would differ from each 
other. The average deviation (from all 
possible samples) of an estimate from the 
average of all estimates (derived from all 
possible samples) is defined as the sam­
pling- error. 

The standard error of a survey esti­
mate .attempts to provide a measure of 
this variation among the estimates from 
the possible samples and, thus, is a 
measure of the precision with which an 
estimate from a sample approximates the 
average result of all possible samples. 

As calculated for this report, the 
standard error also partially measures the 
variation in the estimates due to response 
and interviewer errors (nonsampling 
errors), but it does not measure, as such, 
any systematic biases in the data. There­
fore, the accuracy of the estimates de­
pends ·on both the sampling and non­
sampling errors measured by the standard 
error, and . biases and some additional 
nonsampling errors not measured by the 
standard error. 

The procedure, as illustrated, provides 
a method to construct interval estimates 
so that a known proportion of the in­
tervals would contain the average of all 
possible samples. 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 stand-
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ard error were calculated for each sample, 
then: 

1. Approximately 68 percent of the 
intervals from one standard error be­
low the estimate, to one standard error 
above the_ estimate, would include the 
average result of all possible samples; 
2. Approximately 90 percent of the 
intevals from 1.6 standard errors be-
1 oyv 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 in­
clude 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. How­
ever, 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 approximations to the standard 

errors of various estimates shown in this 
report. In order to derive standard errors 
that would be applicable to a wide variety 
of items and also could be prepared at a 
moderate cost, a number of approxima­
tions 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. 

In this report, tables I through IV 
present the standard errors applicable to 
the 1976 housing inventory estimates and 
table V presents the standard errors 

applicable to 1973-1976 lost housing unit 
estimates. Table I shows the approximate 
standard errors applicable to all 1976 
housing inventory estimates except those 
pertaining to the specified items in ttie 
table, those pertaining to urban and rural 
items, and those pertaining to estimates 

·of vacant units. 

· The standard errors shown in table 11 
should be used for those specified items 
in table I pertaining to the total inven­
tory, the standard errors shown in table 111 
should be used for urban and rural items, 
and the standard errors shown in table IV 
App-46 

TABLE I. Standard Errors of Estimated Number of Total Housing Units: 1976 (Excluding estimates 
of total housing units pertaining to Cooking fuel, Lacking Complete Plumbing Facilities, Mobile 
Homes, Source of Water, Households with Head of Spanish Origin, Urban Housing Units, Rural 

Housing Units, and Vacant Housing Units) 

(68 chances out of 100) 

Standard error Standard error 

Size of 
. 

estimate 
Total or 

Black Size of Total or Black 
White estimate White 

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

0 ......... 1 1 1,000 ..... 38 36 
5 ......... 3 3 2,500 ..... 13 60 50 
10 ........ 4 4 5,000 ...... dlf.f' 50 
25 ....... - 6 6 10,000 .... 113 -
50 ........ 9 9 25,000 .... 158 -
100 ....... 12 12 50,000 .... 164 -
250 ....... 19 19 75,000. - .. 76 -
500 ....... 27 26 

TABLE 11. Standard Errors of Estimated Number of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with 
Head of Spanish Origin: 1976 

(68 chances out of 100) 

Standard error 

Size of 
Total, White or 

estimate 
Spanish origin 

Black 

(000) (000) (000) 

0 ......... 2 2 
5 ........ - 3 3 
10 ........ 5 5 
25 ........ 7 7 
50 ........ 10 10 
100 ....... 14 14 
250 ....... 23 22 
500 ....... 32 31 

should be used for-estimates pertaining to 
vacant housing units. Linear interpolation 
should be used to determine standard 
errors for levels of estimates not specif­
ically shown in tables I through V. 

The reliability of an estimated per­
centage, computed by using sample data 
for both numerator - and denominator, 
depends upon both the size of the per­
centage and the size of the total upon 
which the percentage is based. Estimated 
percentages are relatively more reliable 

Standard error 

Size of Total, White or 
estimate Spanish origin 

Black 

(000) (000) (000) 

1,000 ..... 45 43 
2,500 ..... 71 59 
5,000 ..... 99 59 
10,000 .... 135 -
25,000 .... 189 -
50,000 .... 196 -
75,000 .... 90 -

than the corresponding estimates of the 
numerators of the percentages, particu­
larly if the percentages are 50 percent or 
more. 

Tables VI through X present the stand­
ard errors of estimated percentages for· 
the 1976 housing inventory and for the 
1973-1976 lost housing units. Two-way 
linear interpolation should be used to 
determine the standard error for esti­
mated percentages not specifically shown 
in the tables. An index to these tables, 
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: TABLE Ill. Standard Errors of Estimated Number of Urban or Rural Housing Units: 1976 

(68 chances out of 100) 

Standard error 

'· I Rural housing units per-

1 taining to cooking fuel, Urban housing units per-
Rural housing mobile homes, new con- taining to cooking fuel, 

Size of units (except strui:tion, source of water, lacking complete plumb-
estimate those in next households with head of ing facilities, mobile 

column) Spanish origin, and urban homes, new construction, 
housing units (except those and source of water 

in next column) 

,, 
Total or Total, White, or Total, White, or I Black 

'• White Spanish origin 
Black 

Spanish origin 
Black 

,' 

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

b ......... 1 1 2 2 2 2 
5 ......... 2 2 3 3 3 3 
10 ........ 3 3 4 4 5 5 

~5 ........ 5 5 7 6 7 7 

,50 ........ 7 7 9 9 11 11 
mo ....... 10 10 13 13 15 15 
'· 250 ....... 17 16 21 20 24 23 

500 ....... 24 23 29 28 33 32 
1,000 ...... 33 31 41 38 47 44 

?.500 ...... 52 43 64 53 74 61 
5,000 ...... 72 - 89 54 103 62 
10,000 ..... 98 - 122 - 140 -
25,000 ..... . 137 - 170 - 196 -
,50,000 ..... - - 177 - 203 -
I 

TABLE IV. Standard Errors of Estimated Number of Vacant Housing Units: 1976 

(68 chances out of 100) 

Standard error 

Size of I Total, urban or 
estimate 

Total year-round Urban year- Rural year-round 
I rural seasonal and 

vacants round vacants vacants 
migratory vacants 

': (000) (OOO) (OOO) (000) (000) 
I 

0 .......... 1 1 1 19 
5 .......... 2 3 2 19 
10 ......... 3 4 3 19 
25 ......... 5 6 5 22 
50 ......... 7 8 7 30 
, .. 
:100 ........ 10 11 10 42 
I 

250 ........ 15 18 16 64 
500 ........ 21 25 22 82 
1,000 ....... 28 33 29 87 
2,500 ....... 34 42 36 -
3,500 ....... 31 '38 - -

table XI, can be found on the last page of 
this appendix. 

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 as over­
estimates of the true standard errors, and 
should be used primarily for construction 
of confidence intervals for characteristic~·· 
when an estimate of zero is obtained. 

TABLE v. Standard Errors of Estimated 
Number of 1973-1976 Lost Housing Units 

(68 chances out of 100) 

Size of 
estimate 

(000) 

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

Standard 
error 
(000) 

2 
3 
4 
7 

10 
· 14 

22 
32 
47 
82 

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

(100) (x/y) 

where: x 

y 

the numerator of the 
ratio 
the denominator of the 
ratio 

ax = the standard error of 
the numerator 
the standard error of 
the denominator 
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TABLE VI. Standard Errors of Estimated Percentages of Total Housing Units (excludes estimated 
percentages of housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, 
Mobile Homes, Source of Water, and Households with Head of Spanish Origin), and of Urban 
Vear-Round Vacant Housing Units: 1976 

(68 chances out of 100) 

Base Estimated percentage1 

of 
percentage 0 or 1 or 2 or 5 or 10 or 15 or 25 or 

50 
(000) 100 99 98 95 90 85 75 

5 ........ 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 

10 ..... • .. 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 
25 ....... 5.5 5.5 5.5 5.5 7.3 8.6 10.5 12.1 
50 ....... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 
100 ...... 1.4 1.4 1.7 2.6 3.6 4.3 5.2 6.1 
250 ...... 0.6 0.8 1. 1 1.7 2.3 2.7 3.3 3.8 
500 ...... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
5,000 .... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 ... 0.02 0.12 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one­
hundredth of 1 percent. 

TABLE VII. Standard Errors of Estimated Percentages of Total Housing Units Pertaining to Cooking 

Fuel, Lacking Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households 
with Head of Spanish Origin, and of Urban Housing Units Pertaining to Cooking Fuel, Mobile 
Homes, Lacking Complete Plumbing Facilities, and New Construction: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage t 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 ........ 31.0 31.0 31.0 31.0 31.0 31.0 31.0 33.5 
10.; ..... 18.4 18.4 18.4 18.4 18.4 18.4 20.5 23.7 

25 ....... 8.3 8.3 8.3 8.3 9.0 10.7 13.0 15.0 
50 ....... 4.3 4.3 4.3 4.6 6.4 7.6 9.2 10.6 
100 ...... 2.2 2.2 2.2 3.3 4.5 5.4 6.5 7.5 

250 ...... 0.9 0.9 1.3 2.1 2.8 3.4 4.1 4.7 

500.: .... 0.5 0.7 0.9 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 .... 0.10 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 0.15 0.2 0.3 0.4 0.5 0.6 0.7 

25,000 ... 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5 

50,000 ... - 0.07 0.09 0.15 0.2 0.2 0.3 0.3 

75,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one­
hundredth of 1 percent. 
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Illustrations of the use of the standard 
error tables. Illustration /.-Table A-1 of 

this report shows that in urban areas of 
the United States there were 21,459,000 
renter-occupie.d housing units in 1976. 
Interpolation in table 111 shows that the 
standard error of an estimate of this size 
is approximately 159,000. The following 
procedure vitas used in interpolating: 

The information presented in the table 
below was extracted from table 111. 
The entry for "x" is the one sought. 

Size of 
estimate 

(000) 

10,000 
21,459 
25,000 

Standard 
error 
(000) 

122 
x 

170 

By vertically interpolating between 
122 and 170, the entry for "x" is 
determined to be: 

21,459-10,000 = 11,459 
25,000-10,000 = 15,000 

122 + 11 .459 (170-122) = 159 
15,000 

Consequently, the 68-percent confi­
dence interval, as shown by these data is 
fror:n 21,300,000 to 21,618,000 housing 
units. Therefore, a conclusion that the 
average estimate of 1976 housing units of 
this type lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived from all possible samples, 
lies within the interval from 21,205,000 
to 21,713,000 housing units with 90 
percent confidence; and that the average 
estimate lies within the interval from 
21,141,000 to 21,777,000 housing units 
with 95 percent confidence. 

Table A-1 also shows th(!t of the 
21,459,000 renter-occupied housing units 
in urban areas, 6,558,000, or 30.6 per­
cent, were occupied by two persons . 
Interpolation in table IX (i.e., interpola­
tion on both the base and percent) of this 
appendix shows that the standard error of 
the above percentage is 0.5 percentage 
points. The following procedure was used 
in interpolating. 
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':TABLE VII I. Standard Errors of Estimated Percentages of Total Year-Round Vacant Housing Units, 
Rural Housing Units (excludes estimated percentages of rural housing units pertaining to Mobile 
Homes, New Construction, Source of Water, and Households with Head of Spanish Origin), and 
Rural Year-Round Vacant Housing Units: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 ........ 18.1 18.1 18.1 18.1 18.1 18.1 20.3 23.5 

10 ....... 9.9 9.9 9.9 9.9 10.0 11.9 14.4 16.6 

25 ....... 4.2 4.2 4.2 4.6 6.3 7.5 9.1 10.5 

50 ....... 2.2 2.2 2.2 3.2 4.5 5.3 6.4 7.4 
100 ...... 1.1 1.1 1.5 2.3 3.1 3.7 4.5 5.2 
250 ...... 0.4 0.7 0.9 1.4 2.0 2.4 2.9 3.3 

500 ...... 0.2 0.5 0.7 1.0 1.4 1.7 2.0 2.3 

1,000 .... 0.11 0.3 0.5 0.7 1.0 1.2 1.4 1.7 

2,500 .... 0.04 0.2 0.3 0.5 0.6 0.7 0.9 1.0 

5,000 .... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 

10,000 ... 0.01 0.10 0.15 0.2 0.3 0.4 0.5 0.5 

25,000 ... - 0.07 0.09 0.14 0.2 0.2 0.3 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
,: error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one­

hundredth of 1 percent. 

: TABLE IX. Standard Errors of EStimated Percentages of 1976 Urban Housing Units (excludes-· 
estimated percentages of urban housing units pertaining to Cooking Fuel, Lacking Complete 
Plumbing Facilities, Mobile Homes, and New Construction), of 1976 Rural Housing Units 
Pertaining to Mobile Homes, New Construction, Source of Water, and Households with Head of 
Spanish Origin, and of the 1973-1976 Lost Housing Units. 

(68 chances out of 100) 

Base of Estimated percentage1 

percentage 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

(000) 100 99 98 95 90 85 75 
50 

5 ........ 25.3 25.3 25.3 25.3 25.3 25.3 26.8 31.0 
10 ....... 14.5 14.5 14.5 14.5 14.5 15.6 19.0 21.9 
25 ....... 6.3 6.3 6.3 6.3 .8.3 9.9 12.0 13.9 
50 ....... 3.2 3.2 3.2 4.3 5.9 7.0 8.5 9.8 
100 ...... 1.7 1.7 1.9 3.0 4.2 4.9 6.0 6.9 
250 ...... 0.7 0.9 1.2 1.9 2.6 3.1 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 .... 0.06 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 .... 0.03 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 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one­

, hundredth of 1 percent. 

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

Base of 
Estimated percentage 

percentage 
25 or 

(OOO) 75 
30.6 50 

10,000 .. 0.6 a 0.7 
21.459 .. p 
25,000 .. 0.4 b 0.4 

1. By horizontal interpolation between 
0.6 and 0.7, the entry for cell "a" is 
determined to be 0.62. 

30.6-25.0 = 5.6 
50.0-25.0 = 25.0 

0.6 + ~ (0. 7-0.6) = 0.62 

2. By horizontal interpolation tJetween 
0.4 and 0.4, the entry for cell "b" is 
determined to be 0.40. 

30.6-25.0 = 5.6 
50.0-25.0 = 25.0' 

0.4 + 2~:~ (0.4-0.4) = 0.40 

3. By vertical interpolation between 
0.62 and 0.40, the entry for "p" is 
determined to be 0.5. 

21.459-10,000 = 11.459 
25,000-10,000 = 15,000 

11,459 ' -
0.62 -15,000 (0.62-0.40) - 0.5 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 30.1 to 31.1 percent; the 90-percent 
confidence interval is from 29.8 to 31.4 
percent; and the 95-percent confidence 
interval is from 29.6 to 31.6 percent. 

Illustration II.- Table A-2 of this report 
shows in the rural areas of the ·United 
States there were 130,000 specified own­
er-occupied farm housing units in 1976. 
lnterpola.tion in table 111 of this appendix 
shows that the standard error of an 
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TABLE x. Standard Errors of Estimated Percentages of Seasonal and Migratory 
Vacant Housing Units: 1976 

(68 chances out of 100) 

Base of 
Estimated percentage 

percentage 
0 or 1 or 2 or 

(000) 100 99 98 

5 ........ 79.3 79.3 79.3 
10 ....... 65.7 65.7 65.7 
25 ....... 43.4 43.4 43.4 
50 ....... 27.7 27.7 27.7 
100 ...... 16.1 16.1 16.1 
250 ...... 7.1 7.1 7.1 
500 ...... 3.7 3.7 3.7 
1,000 .... 1.9 1.9 1.9 

estimate of this size is approximately 
11,000. 

Consequently, the 68-percent confi­
dence interval, as shown by these data, is 
from 119,000 to 141,000housingunits. 
Therefore, a conclusion that the average 
estimate, derived from all possible 
samples, of 1976 specified owner­
occupied farm housing units lies within a 
range computed in this way would be 
correct for roughly 68 percent of all 
possible samples. Similarly, we could 
conclude that the average estimate, de­
rived from all possible samples, lies within 
the interval from 112,000 to 148,000 
housing units with 90 percent confidence; 
and that the average estimate 'lies within 
the interval from 108,000 to 152,000 
housing units with 95 percent confidence. 

Table A-2 also shows that of the 
130,000 specified owner:occupied farm 
housing units in rural areas, 71,000, or 
54.6 percent, were owned free and clear. 
Interpolation in table VIII (i.e., interpola­
tion on both the base and percent) shows 
that the standard error of the above 
percentage is approximately 4.7 percent­
age points. Consequently, the 68-percent 
confidence interval, as shown by these 
data, is from 49.9 to 59.3 percent; the 
90-percent confidence interval is from 
47.1 to 62.1 percent; and the 95-percent 
confidence interval is from 45.2 to 64.0 
percent. 

Differences.-The standard errors shown 
· are not directly applicable to differences 
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5 or 10 or 15 or 25 or 
95 90 85 75 

50 

79.3 79.3 79.3 84.7 97.8 
65.7 65.7 65.7 65.7 69.2 
43.4 43.4 43.4 43.4 43.7 
27.7 27.7 27.7 27.7 30.9 
16.1 16.1 · 16.1 18.9 21.9 

7.1 8.3 9.9 12.0 13.8 
4.3 5.9 7.0 8.5 9.8 
3.0 4.2 5.0 6.0 6.9 

between two sample estimates. The stand­
ard error of a difference between esti­
mates 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 characteristic in 
two different areas or the difference 
.~etween separate and uncorrelated char­
acteristics in the same area. If, however, 
there is a high positive correlation ·be­
tween the two characteristics, the formu­
la will overestimate the true error. Also, if 
there is a high negative correlation be­
tween the two characteristics, the form­
ula will underestimate the true standard 
error. 

Illustration of the computation of the 
standard error ofa difference.-Table A-1 
of this report shows that in urban areas of 
the United States there were 3,212,000 
renter-occupied housing units with three 
persons in 1976. Thus, the apparent 
difference between the number of 1976 
renter-occupied housing units in urban 
areas with two persons and those with 
three persons is 3,346,000. Table Ill 
shows that the standard error of 
6,558,000 is approximately 99,000 and 
that the standard error of 3,212,000 is 
approximately · 71,000. Therefore, the 
standard error of the estimated difference 
of 3,346,000 is about: 

122,000 = (99,000)2 + (71,000)2 

Consequently, the 68-percent confidence 
interval for the 3,346,000 difference is 
from 3,224,000 to 3.468,000 housing 
units. Therefore, a conclusion that the 
average estimate of this difference, de­
rived 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-per­
cen t confidence interval is, from 
3,151,000 to 3,541,000 and the 95-per­
cent confidence interval is from 
3, 102,000 to 3,590,000. Thus, we can 
conclude with 95 percent confidence that 
the number of 1976 renter-occupied 
housing units in urban areas with two 
persons is greater than the number with 
three persons since the 95~percent confi­
dence interval of this difference does not 
include zero or negative values. 

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

1. From the tables, determine the 
standard error of a 50-percent char­
acteristic on the base of the median; 
2. Add to and subtract from 50-per­
cent the standard error determined in 
step 1; and 
3. Using the distribution of the char­
acteristic, read off the confidence 
interval corresponding to the two 
points established in step 2. 

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

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

.'llustration of the computation of the 
95-percent confidence interval for a 
median.-Table A-1 of this report shows 
ithe media.n number of persons in owner­
'occupied housing units in urban areas was 
2.8 in 1976. The base of the distribution 

1

from which this median was determined 
.is 31,615,000. 

1. From table I x:the standard error of 
a 50-percent characteristic on the base 
of 31,615,000 is 0.4 percentage 
points. 
2. To obtain a two-standard-error con­
fidence interval on the estimated 
median, add to and subtract from 50 
percent twice the standard error de­
termined in step 1. This yields per­
centage limits of 49.2 and 50.8. 
3. From table A-1, it can be seen by 
cumulating the frequencies for the 
first two categories that 14,212,000 
housing units, or 45.0 percent, had 
one and two persons (actually, for 
purposes of calculating the median, 
the category of two persons is con­
sidered to be from 1.5 to 2.5 persons) 
and that an additional 5,690,000 own­
er-occupied housing units, or 18.0 
percent, had three persons (i.e., 2.5 to 
3.5 persons). By linear interpolation, 
the lower limit of the 95-percent 
confidence interval is found to be 
about 

2.5 + (3.5-2.5)~9·~~5·0)= 2.7 

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

2.5 + (3.5-2 .5) (50·~;65 ·0) = 2.8 

Thus, the 95-percent confidence in­
. terval ranges from 2.7 to 2.8 persons. 

Although it appears that this confidence 
interval has the sample estimate as the 

· upper limit, it actually is a reflection of 
· the rounding error associated with this 
median (see the paragraph on rounding 

:: errors in this appendix). 

Nonsampling errors.-ln general, non­
: sampling errors can be attributed to many 

sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of ques­
tions, inability or unwillingness to pro­
vide 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 above 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. 

1970 Census.-A number of studies were 
conducted to measure two types of 
general errors associated with 1970 
census estimates: "coverage" and "con­
tent" errors. The "coverage" errors de­
termined how completely housing units 
were counted in the census and included 
space errors, definitional errors, and 
occupancy errors. The "content" errors 
measured the accuracy of the data col­
lected for interviewed housing units. 
These errors were measured by reinter­
views, record checks, and other surveys. 

The detailed results of these studies on 
coverage and content errors, as well as the 
methodology employed, can be found in 
the 1970 Census of Population and Hous­
ing Evaluation and Research Program 
reports, PHC(E)-5, The Coverage of Houir 
ing 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 the AHS ques­
tionnaire 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 addi­
tional check was carried out for inter­
viewer 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 interveiwed at that address. 
3. The correct information on "Year 
Built" was obtained. 
4. The correct information on "Ten­
ure" was obtained. 
5. The correct information on "House­
hold Composition" was obtained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu­
pancy Status" was obtained. 

The results of the reinterview study 
are presented in the following Census 
Bureau memorandum: "Reinte.rview 
Results for Annual Housing Survey­
National Sample, 1976." Some of these. 
results are: 

1. "Overall, the reinterview results 
showed moderate to high levels of 
inconsistency in response between the 
original interview and reinterview." 
2. "One-third of the nonattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and reinter­
view." 
3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over one­
third showed high levels of incon­
sistency, with the remaining items 
falling into the moderate range~" 

The range for evaluating inconsistency 
is from 0-100. The rule of thumb is 
that indices below 20 are low; indices 
from 20 to 50 are moderate, indicating 
that there is some problem with incon­
sistent reporting; those over 50 are high, 
indicating that improvements are needed 
iii the method used to collect these data 
or that the category concepts themselves 
are ambiguous. 

However, unlike past years, the re­
spondent's answers in the reinterview 
were not reconciled to the original 
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answers given in the AHS interview; i.e., 
after the question is answered in the 
reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. In the past, providing the 
reinterviewer with the original response 
had the effect of reducing the levels of 
inconsistency substantially. 

The 1970 census reinterview results 
provide illustrations of possible non­
sampling errors for some of the iten:is 
which also appear in the AHS. Fm 

section on estimation) that the AHS new 
construction sample had deficiencies in 
the representation of conventional new 
construction. During ttie sampling of 
building permits, only those issued more 
than five months before the survey began 
were eligible to be selected to represent 
coventional new construction. Due to 
time constraints, it is not· possible to 
sample units whose permits are issued less 
than five months in advance of the 
survey. 

It is estimated that the 1976 AHS 
example, median value of homes was.::-'' sample missed about three percent (i.e., 
consistently underestimated by about five· about 300,000 units) of all conventional 
percent, and the average monthly costs of 
electricity and utility gas were con­
sistently overestimated although the net 
effect on average gross rent was fairly 
small. 

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

Coverage errors.-With respect to errors 
of coverage and estimation for missing 
data, it was mentioned previously (in the 
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new construction (i.e., all conventional 
housing units built after April 1970) 
because the permits for these units, which 
were built before October 1976, were 
issued less than five months in advance of 
the survey. 

In addition, the 1976 Coverage Im­
provement Program also had certain 
deficiencies. First, when the canvassing 
was done to identify mobile home parks 
that were not i.n 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 con­
verted from nonresidential to residential, 
and houses that had been moved onto 
their present site) was not very efficient 
for finding nonresidential conversions 
(which might be primarily in business 
districts), since the listing procedure 
started from a residential unit. (The 

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

Finally, it is felt that deficiencies also 
exist in ED's where area sampling 
methods are used. As before, it had been 
assumed that all units located inside these 
ED's would be represented in the sample. 
However, it has been estimated that the 
1976 AHS sample missed as much as two 
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 eanvassing. 

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 hous­
ing inventory to the best available esti­
mate. However, biases of subtotals would 
still remain. 

Rounding errors.-With respect to 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 re­
latively large bases. This means that con­
fidence intervals formed from the stand­
ard errors given may be distorted, and 
this should be taken into account when 
considering the results of th is survey. 
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TABLE XI. lndex·for Percentage Tables 

Type of housing units 

Year-round housing units: 
Total housing units-

- Cooking fuel, lacking complete plumbing facilities, mobile homes, 
source of water, and households with head of Spanish origin .......... . 

Other than above ................ . 

Urban housing units-

Cooking fuel, lacking complete plumbing facilities, mobile homes, 
and new construction . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

Other than above ....................................... . 

Rural housing units-

Mobile homes, new construction, source of water, and households 
with head of Spanish origin ................................ . 

Other than above .- ...................................... . 

Seasonal and Migratory Vacants: 

Total, Urban, Rural ...... . 

1973-1976 Lost Housing Units: 

Total, Urban, Rural ....... _ ................................ . 

Table number 

Occupied and vacant/ 
occupied only 

VII} 

VI 

VII } 

IX 

IX} 

VIII 

Vacant only 

VIII 

VI 

VIII 

x 

IX 
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The 1976 estimates are based on data 
collected in October through December 
1976 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), c;om­
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the. District of Columbia. 

Approximately_ 75,500 sample housing 
units (both occupied and vacant) were 
eligi~le for interview in the 1976 Annual 
Housing Survey. Of this number, 4,500 
interviews were classified as "non­
interview" for various reasons. Occupied 
housing units were classified as "nonin­
terview" mainly because the occupants 
were not found at home after repeated 
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calls. For vacant housing units, interviews 
were not obtained because an informed 
respondent was not found after repeated 
visits. In addition to the 75,500, there 
were also 6,600 sample units which were 
visited but found not to be eligible for 
interview for the AHS in terms of col­
lecting information relevant to the 1976 
housing inventory. 

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

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs, and one stratym 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 1976 survey.-The sample housing 
units designated to be interviewed in the 
1976 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

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

2. All sample housing units that were 
either type A noninterviews (i.e., units 
eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in the 
future) in the 1975 survey. (For a list 
of reasons for type A and type B 
noninterviews, see the facsimile of the 
1976 AHS questionnaire, page 1.) 

3. All sample housing units that were 
selected from the list of building per­
mits issued since the 1975 survey. 
(Th is sample represented the housing 
units built_ in permit-issuing areas 
since the 1975 survey). 

4. All sample housing units that were 
selected· as part of the 1976 Coverage 
Improvement Program. (This sample 
represented most of the housing units 
which, until 1976, did not have a 
chance of selection.) 

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

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

The sample of 1970 census units was 
selected in several stages of sampling. 
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Within the sample PSU's, the first step 
~as the ·selection of a sample of census 
enumeration dis.tricts (ED'sl. adminis­
trative units used in the 1970 census. The 
probability of selection for an ED was 
proportional to the following 1970 
sensus counts of housing units and 
persons in group quarters, combined in 
the following formula: 

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

in the E·o 
3. 

4 

:i The next step was to select an ex­
pected 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 
~ddresses were incomplete or inadequate 
(mostly rural areas), the selection process 
was accomplished using area sampling 
methods. These ED's were divided into 
~egments (i.e., small land areas with 
Well-defined boundaries, having an 
expected size of four, or a multiple of 
four,. hous.ing units). and a segment was 
selected. Those selected segments with an 
~xpected size which was· a multiple of 
four were further subsampled at the time 
of the survey so that an expected four 
bousing 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 chrono­
logically ordered by month issued, and 

1
compact clusters of approximately four 
housing units were created. These clusters 
.were then sampled for inclusion in the 
l:AHS at the sampling.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 5ample.-The described 
'isample selection procedure produced 
"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 pre­
cision for estimates of housing charac­
teristics 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 
characteristics of neigh boring 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 coristruction 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 c;irea sampling 
frame; every other area sample cluster of 
four housing units was used for t~e 

survey and the remaining clusters were 
assigned to the reserve sample. 

Selection of supplemental sample housing 
units in rural areas.-ln 1974, it was de­
cided to increase the reliability of the AHS 
estimates of rural housing characteristics 
by doubling the number of sample 
housing units from rural areas. This was 
accomplished by reactivating the reserve 
sample, selected in the original sampling 
operations in 1973, from rural areas only. 
For the reserve sample selected in census 
address and new construction frames, this 
meant that the other half of each rural 
cluster (an expected two housing uni~s) 
was reactivated in 1974. Similarly·for the 
area sampling frame, this meant the entire 
reserve cluster (ari exilected 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 Improvement Program.­
The 1976. Coverage Improvement Pro­
gram was undertaken to correct certain 
deficiencies in the AHS National sample 
from the census address and new 

construction frames. The coverage 
deficiencies included the following units: 

1. New construction from building 
perm its issued prior to January 1970. 
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 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. 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 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 identi­
fied 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 
ce·nsus address frame was selected. 
Second, ;;ucceeding structures that had 
been eligible to be selected from the 
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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. 

ESTIMATION 

In 1976 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 adjust­
ment 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 pro­
cedure was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. This procedure was designed 
to reduce the contribution to the variance 
arising from the sampling of PSU's. The 
first-stage ratio estimation procedure 
takes into account the differences that 
existed at the time of the 1970 census in 
the distribution by tenure and residence 
of the housing population estimated from 
the sample NSR PSU's and that of the 
NSR housing population in each of the 
four census regions of the country. The 
first-stage ratio estimation factor for each 
specified category was as follows: 

The 1970 census housing population in 
the residence-tenure category for all 

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

census region , 

The numerators of the ratios were 
calculated by obtaining the 1970 census 
housing counts for each of the residence­
tenure categories for each NSR stratum 
and summing these counts across the 
NSR strata in each census region. The 

1 

denominators were calculated by ob­
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taining the 1970 census housing counts 
for each of the residence-tenure cate­
gories 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 cate­
gory. 

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

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction 
units in the category 

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

The third-stage ratio estimation pro­
cedure was employed for all the AHS 
sample units. This procedure - was de­
signed to adjust the AHS sample esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to 
independently derived current housing 
estimates for 4 categories of vacant 
housing units and for 24 categories of 
occupied housing units. Each of these 24 
categories is a· combination of the charac­
teristics of residence, tenure, race of 
head, and sex of head. 

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

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category · 

The numerators of the ratios for 
occupied housing units were derived from 
data based on the Current Population 
Survey (CPS), a sample household survey 
conducted monthly by the !3ureau of the 
Census. The numerators of the ratios for 
vacant housing units were derived from 
data based on the Housing Vacancy Sur­
vey (HVS), a quarterly vacancy survey 
also conducted by the Pureau 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 esti­
mation 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 procedures were repeated 
in an iterative process in order to. bring 
the AHS estimates into close agreement 
with both sets of "independent" esti­
mates. The second stage was modified so 
that the estimates for all 12 categories of 
new construction would be identical to 
the estimates before ttie 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 11 
categories of new construction _units for 
each of the 4 regions (i.e., 7 categories for 
conventional new construction units and 
4 for new construction mobile homes) 
and, as before, of adjusting the AHS 
sample estimate of 1 category of conven­
tional new construction units to an in­
dependently derived current estimate. 

The numerators were either the un­
biased 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 adjust­
ments) or the independent estimate 
derived from data based on the Survey of 
Construction. 
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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 over­
.. 1. all estimation procedure, was to reduce 

the sampling error for most statistics 
below what would have been obtained by 

: simply weighting the results of the sample 
, by the inverse of the probability of 
: selection. The distribution of the housing 
'. population selected for the sample dif-
• fered somewhat, by chance, from that of 

the nation as a whole in such basic 
housing characteristics as tenure, vacancy 
status, residence, race of head, and sex of 
head. These characteristics are probably 

·, closely correlated with other housing 
characteristics measured for the AHS. 
Therefore, through the use of the three­

' stage ratio estimation procedure, one can 
expect the sample estimate to be 
improved substantially. 

RELIABILITY OF THE ESTIMATES 

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

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of possible samples of the same 
size that could have been selected using 
the same sample design. Even if the same 
schedules, instructions, and interviewers 
were used, estimates from each of the 
different samples would differ from each 
other. The average deviation (from all 
possible samples) of a sample estimate 
from the average of the estimate (derived 
from all possible samples) is defined as 
the sampling error. 

The standard error of a survey esti· 
mate attempts to provide a measure of 
this variation among the estimates from 

the possible samples and, thus, is a 
measure of the precision with 111/hich an 
estimate from a sample approximates the 
average re.suit of all possible samples. 

As calculated for this report, the 
standard error also partially measures the 
variation in the estimates due to response 
and interviewer errors (nonsampling 
errors), but it does not measure, as such, 
any systematic biases in the data. There­
fore, the accuracy of the estimates 
depends on both the sampling and non­
s amp Ii ng errors measured by the 
standard error and biases and some addi­
tional nonsampling errors not measured 
by the standard error. 

The procedure, as illustrated, provides a 
method to construct interval estimates so 
that a known proportion of the intervals 
would contain the average of all possible 
samples. For example, if all possible 
samples were selected, each of these 
samples were surveyed under the same 
general conditions, and an estimate and 
its estimated standard error were calcu­
lated from each sample, then: 

1. Approximately 68 percent of the 
intervals from one standard error be· 
low 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 be· 
low 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 in­
clude 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. How­
ever, for a particular sample one can say 
with specified confidence that the average 
result of all possible samples is included 
in the constructed interval. 

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

Tables I and II present the standard 
errors applicable to the 1976 housing 
inventory estimates in this report. Table I 
shows the approximate standard errors 
applicable to all 1976 housing inventory 
estimates except those pertaining to the 
indicated specified items. The standard 
errors shown in table 11 should be used 
for those specified items. Linear inter-

TABLE 1. Standard Errors of Estimated Number of Housing Units: 1976 (Excluding estimates of 
housing units pertaining to Lacking Complete Plumbing Facilities and Households with Head of 
Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
White White 

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

0 ........ l 1 1,000 .... 38 36 
5 ........ 3 3 2,500 . ... 60 50 
10 ....... 4 4 5,000 . ... 83 50 
25 ....... 6 6 10,000 .... 113 -
50 ....... 9 9 25,000 .... 158 -
100 ....... 12 12 50,000 .... 164 -
250 ....... 19 19 75,000 .... 76 -
500 ....... 27 26 

App-45 



APPENDIX B-Continued 

. TABLE II. Standard Errors of Estimated Number of Housing Units Pertaining to Lacking Complete 
Plum bing Facilities and Households with Head of Spanish Origin: 1976 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total, White, or 

Black 
estimate Total, White, or 

Black 
Spanish origin Spanish origin 

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

0 ...... · .. 2 2 1,000 . . 45 43 
5 ........ 3 3 2,500 .... 71 59 
10 . . . . . . . 5 5 5,000 .... 99 59 
25 .. - .... 7 7 10,000 .... 135 -
50 ....... 10 10 25,000 .... 189 -
100 ....... 14 14 50,000 .... 196 -

250 ....... 23 22 75,000 .... 90 -
500 ....... 32 31 

TABLE 111. Standard Errors of Estimated Percentages of Housing Units: 1976 (Excludes estimated 
percentages of housing units pertaining to Lacking Complete Plumbing Facilities and Households 
with Head of Spanish Origin) 

(68 chances out of 100) 

Estimated percentage1 

Base of 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

Percentage 
100 99 98 95 90 85 75 

50 

(OOO) 

5 ........ 22.7 22.7 22.7 22.7 22.7 22.7 23.4 27.1 

10 . - .... : 12.8 12.8 12.8 12.8 12.8 13.7 16.6 19.1 

25 .. : . . : . 5.5 5.5 5.5 5.5 7.3 8.6 \10.5 12.1 
50 ....... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.6 

100 ... - .. 1.4 1.4 1. 7 2.6 3.6 4.3 5.2 6.1 

250. - .... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ...... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 .... 0.15 0.4 0.5 0.8 1.1 1.4 1.7 1.9 
2,500 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
·5,000 .... ~ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
10,000 . -. 0.02 0.12 0.2. 0.3 0.4 . 0.4 0.5 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
50,000 ... - 0.05 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.04 0.06 0.10 0.13 0.2 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one­
hundredth of 1 percent. 

polation should be used to determine' 
standard errors for levels of estimates not 
specifically shown in tables I and II. 

The reliability of an estimated per­
centage, computed by using sample data 
for both numerator and denominator, 
depends upon both the size of the per-
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centage 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, particu­
larly if the percentages are 50 percent or 
more. 

Tables 111 and IV present the standard 
errors of estimated percentages. Table 111 
shows the approximate standard errors of 
all estimated percentages of housing units 
except those pertaining to the specified 
items in table IV. The standard errors 
shown in table IV should be used for 
those specified items. Two-way linear 
interpolation should be used to determine 
standard errors for estimated percentages 
not specifically shown in tables 111 and 
IV . 

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 as over­
estimates of the true standard errors, and 
should be used primarily for construction 
of confidence intervals for characteristics 
when an estimate of zero is obtained. 

For ratios of the form (100) (x/y). 
where xis not a subclass of y, tables Ill 
and IV underestimate the standard error 
of the ratio when there is little or no 
correlation between x and y. For this 
type of ratio, a better approximation of 
the standard error may be obtained by 
letting the standard error of the ratio be 
approximately equal to: 

(100) (x/y) }(:x) 
2 

+ (-f) 2 

where: x 

y 

a 
x 

a 
y 

the numerator of the 
ratio 
the denominator of the 
ratio 
the standard error of the 
numerator 
the standard error of the 
denominator 

Illustrations of the use of the standard · 
error tables. //lustration /.-Table A-1 of 

this report shows that in the United 
States there were 21,989,000 owner­
occupied housing units in 1976 with 
garbage collection service once a week. 
lnterpoiation in table I shows that the 
standard error of an estimate of this size 
is approximately 149,000. The following 
procedure was used in interpolating: 

The information presented in the 
following. table was extracted from 
table I. The entry for "x"·. is the 
one sought. 
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Size of 
estimate 

10,000 
21,989 
25,000 

(000) 

Standard 
error 

(OQO) 

113 
x 

158 

By vertically interpolating between 
113,000 and 158,000, the entry for 
"x" is determined to be 

21,989-10,000 = 11,989 
25,000-10,000 = 15,000 

113+ 
11

•
989

(158-113)=149 
15,000 

Consequently, the 68-percent con· 
fidence interval, as shown by these data is 
from 21,840,000 to 22, 138,000 housing 
l!nits. Therefore, a conclusion that the 
average estimate of 1976 housing units of 

1 this type lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived from all possible samples, 
lies within the interval from 21,751,000 
to 22,227,000 housing units with 90 

percent confidence; and that the average . 
estimate lies within the interval from 
21,691,000 to 22,287,000 housing units 
with 95 percent confidence. 

Table A-1 also shows that of the 
21,989,000, 1976 owner-occupied 
housing units with garbage collection 
service once a week, 1,471,000, or 6. 7 
percent, had a family and primary in· 
dividual income between $5,000 and 
$6,999. Interpolation in table. 111 (i.e., 
interpolation on both. the base and per­
cent) of this appendix shows that the 
standard error of the percentage is 0.2 
percentage points. The following pro­
cedure was used in interpolating: 

The information presented in the fol­
lowing table was extracted from table 111. 
The entry for "p" is the one sought. 

Estimated percentage 
Base of 

percentage 5 or 
6.7 

10 or 
(000) 95 ' 90 

10,000 .. 6.3 a 0.4 
21,989 .. p 
25,000 .. 0.2 b 0.2 

TABLE IV. Standard Errors of Estimated Percentages of Housing Units Pertaining to.Lacking 
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1976 

(68 chances out of 100) 

Estimated percentage1 

Base of 
0 or 1 or 2 or 5 or 10 or 15 or 25 or 

percentage 
100 99 98 95 90 85 75 

50 

(000) 

5 ........ 29.5 29.5 29.5 29.5 29.5 29.5 29.5 32.3 
10 ....... 17.3 17.3 17.3. 17.3 17.3 17.3 19.8 22.9 
25 ....... 7.7 7.7 7.7 7.7 &7 10.3 12.5 14.5 
50 ....... 4.0 4.0 4.0 4.5 6.1 7.3, a9 10.2 
100 ...... 2.0 2.0 2.0 3.2 4.3 5.2 6.3 7.2 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.3 4.0 4.6 
500 .. .. .. I 0,4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.5 0.6 1.0 1.4 1.6 2.0 2.3 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.3 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 ... 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.5 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest one· 
hundredth of 1 " 0 rr:ent. 

1. By horizontal interpolation be­
tween 0.3 and 0.4, the entry for cell 
"a" is determined to be 0.33. 

6.7-5.o= 1.1 
10.0-5.0 = 5.0 

0.3 + ~:~ (0.4-0.3) = 0.33 

2. By horizontal interpolation be­
tween 0.2 and 0.2, the entry for cell 
"b" is determined to be 0.20. 

6.7-5.0 = 1.7 
10.0-5.0 = 5.0 

0.2 + ~:~ (0.2...:..0.2) = 0.20 

3. By vertical interpolation between 
0.33 and 0.20, the entry for "p" is 
determined to be 0.2. 

21,989-10,000 = 11,989 
25,000-10,000 = 15,000 

11,989 ( ) .. 
0.33-15,000 0.33-0.20 = 0.2 

Consequently, the 68-percent con­
fidence interval, as shown by these data, 
is from 6.5 to 6.9 percent; the 90-percent 
confidence interval is from 6.4 to 7.0 · 
percent; and the 95-percent confidence 
interval is from 6.3 to 7.1 percent. 

Illustration II. - Table A-3 of th is report 
shows that in the United States in 1976 
there were 718,000 owner-occupied 
housing units lacking some or all 
plumbing facilities that were occupied 
three months or longer. 1,nterpolation in 
table 11 of this appendix shows that the 
standard error of an estimate of this size 
is approximately 38,000. Consequently, 
the 68-percent confidence interval is from 
680,000 to 756,000 housing units. There­
fore, a conclusion that the average 
estimate, derived from all possible sam­
ples, of 1976 owner-occupied housing 
units lacking some or all plumbing facili­
ties that were occupied three months or 
longer lies within a range computed in 
this way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti· 
mate, derived from all possible samples, 
lies within the interval from 657,000 to 
779,000 housing units with 90 percent 
confidence; and that average estimate lies 
within the interval from 642,000 to 
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794,000 housing units with 95 percent 
confidence. 

Table A-3 also shows that of the 
118:000, 1976 owner-occupied housing 
units lacking some or all plumbing facili· 
ties that were occupied three months or 
longer, 84,000, or 11. 7 percent, had a 
family and primary individual income of 
between $5,000 and $6,999. Inter­
polation in table IV (i.e., interpolation on 
both the base and the percent) of this 
appendix shows that the standard error of 
the above percentage is 1.8 percentage 
points. Consequently, the 68-percent 

. confidence interval, as shown by these 
data, is from 9.9 to 13.5 percent; the 
90-percent confidence interval is from 8.8 
to 14.6 percent; and the 95-percent 
confidence interval is from 8.1 to 15.3 
percent. 

Differences. - The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand·· 
ard error of a difference between esti· 
mates 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 characteristic in 
two different areas or the difference 
between separate and uncorrelated 
characteristics in the same area. If, how­
ever, 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 charac­
teristics, the formula will underestimate 
the true standard error. 

Illustration of the computation of the 
standard error of a difference. -Table 1 of 
this report shows that in the United 
States there were 4,384,000 owner­
occupied housing units in 1976 with 
garbage collection service once a week 
that had a family and primary individual 
income of between $10,000 and $14,999. 
Thus the apparent difference between the 
number of owner-occupied housing units 
with garbage collection service once a 
week that had a family and primary 
individual income of between $5,000 and 
$6,999 and the number that had a family 
and primary individual income of be· 
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tween $10,000 and $14,999 is 2,913,000. 
Table I shows the standard error on an 
estimate of 4,384,000 to be approxi­
mately 77,000 and table I also shows the 
standard error on an estimate of 
1,471,000 to be approximately 45,000. 
Therefore, ,;the standard error of the 
estimated .~lfference of 2,913,000 is 
about •, 

89,ooo ~y;,, 111.00012 + (45,00012 

Consequently, the 68-percent con­
fidence interval for the 2,913,000 
difference · is from 2,824,000 to 
3,002,000 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 
2,771,000 to 3,055,000 housing units, 
and the 95-percent confidence interval is 
from 2,735,000 to 3,091,000. Thus we 
can conclude with 95 percent confidence 
that of the 1976 owner-occupied housing 
units with garbage collection service once 
a week, the number with an income 
between $10,000 and $14,999 was 
greater than the number with an income 
between $5,000 and $6,999. 

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 tables, determine the 
standard error of a 50-percent charac­
teristic on the base of the median; 
2. Add to and subtract from 50 per· 
cent 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 established in step 2. 

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

A two-standard error confidence inter­
val may be determined by finding the 
values corresponding to 50 percent plus 
and minus twice the standard error deter­
mined 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 the 
95-percent confidence interval of the 
median.-Table 1 of this report shows 
that the median family and primary 
individual income of owner-occupied 
housing units in the United States with 
garbage collection service once a week 
was $15,600 in 1976. The base of the 
distribution, from which this median was 
determined, is 21,989,000 housing units. 

1. Table 111 shows that the standard 
error of 50 percent on a base ·of 
21,989,000 is 0.4 percentage points. 
2. To obtain a two-standard error 
confidence interval on the estimated 
median, add to and subtract from 50 
percent twice the standard error deter­
mined 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 five categories that 10,485,000 
housing units, or 47.7 percent, had a 
family and primary individual income 
of up to $14,999, and that an addi· 
tional 4,045,000, or 18.4 percent, had 
a family and primary individual 
income of between $15,000 and 
$19,999. By linear interpolation, the 
lower limit of the 95-percent con­
fidence interval is found to be about. 

$15,000 + ($5,000) (49·~;::7 ·7)= $15,400 

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

$15 000 ($5 00011
50

·
8-:47

·
1')= $15 800 • + • \ 18.4 • 

Thus, the 95-percent confidence inter­
val ranges from $15,400 to $15,80G. 
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Nonsampling errors.-ln general, non­
~ampling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of ques­
tions, inability or unwillingness to 
provide correct information on the part 
!>f respondents, mistakes in recording or 
coding the data, and other errors of 
c;:ollection, response, processing, coverage, 
~nd estimation for missing data. As can 
be seen from the above 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 
~stimates from a survey is very difficult, 
considering the number of ·possible 
~ources of error. 

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 househo!ds. These 
households were revisited and answers to 
some of the questions on the ~HS ques­
tionnajre were obtained again. The 
original interview and the reinterview 
were assumed to be two independent 
readings and thus were the basis for the 
~easurement of the "content" error of 
these AHS estimates. 

As part of the reinterview, an addition­
al check· was carried out for interviewer 
~valuation and quality control. This 
ch'eck was made at each of these house­
bold~. to determine if the following was 
:~one 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 "Ten­
ure" was obtained. 
5. The correct information on 
"Household Composition" was 
obtained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on 

. "Occupancy Status" was obtained. 

The results of the reinterview study 
are . presented in the following . Census 
Bureau memorandum: "Reinterview 
Results for Annual Housing Survey­
National Sample, 1976." _Some of these 
results are: 

1. "Overall, the reinterview results 
showed moderate to ·,high levels of 
inconsistency in response between the 
original interview and reinterview." 
2. "One-third of the n·onattitudinal 
items shown in this report showed 
high levels of inconsistency between 
the original interview and rein­
terview." 
3. "For the attitudinal items which 
had enough data to compute reliable 
measures of response error, over· one­
third showed high levels of incon­
sistency, with the remaining items 
falling into the moderate range." 

The range for evaluating inconsistency 
is from 0-100. The rule of thumb is 
that indices below 20 are low; indices 
from 20 to 50 are moderate, indicating 
that there is some problem with incon­
sistent reporting; those over 50 are high, 
indicating that improvements are needed 
in the method used to collect these data 
or that the category concepts themselves 
are ambiguous. 

However, · unlike past years, the 
respondent's answers in the reinterview 
were not reconciled to the original 
answers given in the AHS interview; i.e., 
after the question is answered in the 
reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. In the past, providing the 
reinterviewer with the original response 
had the effect of reducing the levels of 
inconsistency substantially. 

The 1970 census reinterview results 
provide illustrations of possible non­
sampling 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 con­
sistently overestimated although the net 
effect on avera·ge gross rent was fairly 
small. 

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

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

Coverage errors.-With respect to errors 
of coverage and estimation for missing 
data, it was mentioned previously (in the 
section on estimation) that the AHS new 
construction sample had deficiencies in 
representing conventional new construc­
tion. During the sampling of building 
perm its, only those issued more than 5 
months before the survey began were 
eligible to be selected to represent 
conventional new construction. Due to 
time constraints, it is not possible to 
sample units whose permits are issued less 
than 5 months in advance of the survey. 

It is estimated that the 1976 AHS 
sample missed about 3 percent (i.e., 
about 300,000 units) of all conventional 
new construction (i.e., all conventional 
housing units built after April 1970) 
bl:!caLise .the permits for these units, which 
were built before October 1976, were 
issued less than 5 m•Jnths in advance of 
the survey. 

In addition, the 1976 Coverage 
lmprovemen_t Program also had certain 
deficiencie_s. First, when the canvassing 
was done to identify mobile home parks 
that were not in the samp.le 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 con­
verted from nonresidential to residential, 
arid hou5es that had been moved onto 
t~~ir 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 
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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 
1976 AHS sample missed as much as 2 
percP.nt (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 
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count of total housing is concerned; i.e., 
as stated before, it adjusts the estimate of 
the total housing inventory to the best 
available estimate. However, biases of 
subtotals would still remain. 

Rounding errors.-With respect to errors 
associated with processing, ttie rounding 
of estimates introduces another source of 
error in the data, the severity of which 

depends on the statistic being measured. 
The effect of rounding is significant, 
relative to the sampling error only for 
small percentages, median number of 
persons, and median number of rooms, 
when these figures are derived from 
relatively large bases. This means that 
confidence intervals formed from the 
standard errors given may be distorted, 
and this should be taken into account 
when considering results of this survey. 
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