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SAMPLE DESIGN 

The 1975 estimates are based on data 
collected in October through December 
1975 for the Annual Housing Survey 
(AHS). which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units), com
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 

Approximately 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Annual 
Housing Survey. Of this number, 3,700 
interviews were not obtained because, for 
occupied housing units, the occupants 
were not found at home after repeated 
calls or were unavailable for some other · 
reason; or, for vacant housing units, no 
informed respondent could be found 
after repeated visits. In addition to the 
72,600, there were also 7,300 sample 
units which were visited but found not to 
be eligible for interview for AHS in terms 
of collecting information relevant to the 
1975 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). 
Then the PSU's were 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 Vv"ere 
referred to as non-self-representing 
(NSR), since the sample of housing units 
from the sample PSU in a stratum 
represented the other PSU's in the 
stratum as well. 
- One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs and one stratum was 
picked at random from each pair. From 

this -stratuffi~- ar\ 8dditional PSU ~as 
selected independent 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 1975 enumeration.-The sample 
housing units designated to be inter
viewed in the 1975 enumeration con
sisted of the following categories, which 
are described in detail in succeeding 
sections. 

1. All sample housing units that were 
interviewed in the 1974 enumeration. 
2. All sample housing units that were 
either type A non interviews (i.e., units 
eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible 
for interview at the time of enumera
tion but which could become eligible 
in the future) in the 1974 enumera
tion. (For a list of type A and type B 
noninterview reasons, see facsimile of 
1975 AHS questionnaire, page 1.) 
3. All sample housing units that vvere 
selected from the list of building per
mits issued since the 1974 enumera
tion. (This sample represents the 
housing units built in permit-issuing 
areas, since the 1974 enumeration.) 

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 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 AHS. In addition, a sample of 
new construction building permits was 
also selected to represent the units con
structed since the 1970 census. These 
samples were selected at about twice the 
rate mentioned previously (i.e., at 2 in 
1,366). thereby producing a sample twice 
as large as needed. This sample was split 
into two equal-sized samples-one fo 00 
used for AHS, and one to be held in 
reserve for possible future use for AHS. 
The procedure used to split this sample 

App-43 



APPENDIX B-Continued 

into half-samples is described in the next 
section. 

The sample of 1970 census units was 
selected in several stages of sampling. The 
first step was the selection of a sample of 
census enumeration districts ( ED's), 
administrative units used in the 1970 
census. The probability of selection for 
an ED was proportionate to its 1970 
population. The next Step was· to Select 
an expected cluster of about four neigh
boring housing units within each sample 
ED. For most of the ED's, the selection 
was accomplished using the list of ad
dresses for the ED as compiled in the 
1970 rensus. However, in those ED's 
where addresses were incomplete or 
inadequate (mostly rural areas), the selec
tion process was accomplished using area 
sampling methods. These ED's were di
vided into segments; i.e., small land areas 
with well-defined boundaries, having .an 
expected size of four or a multiple of 
four housing units. Those segments with 
an expected size which was a multiple of 
four were further subsampled at the time 
of enumeration so that an expected four 
housing units were chosen for interview. 

The sample of new construction units 
was selected from building permits issued 
since January 1970. Within each sample 
PSU, the ~uilding permits vvere chrono
logically ordered by month issued, and 
compact clusters of approximately four 
housing units were cre_ated. 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 
builc;Ung permits were brought into the 
sample as a result of the area sample 
described above. 

Splitting of the sample.-The sample 
selection procedure as described above 
produced 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). One can 
expect a minimum loss in precision for 
segments of size-four housing units in 
rural areas because of the heterogeneity 
of this type of housing unit. Segments of 
size-two, however, were considered to be 
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more optimal for sampling within those 
areas where one could expect neighboring 
units to be very similar (e.g., urban areas 
and new construction units). It is felt that 
if one were to go to segments of size-four 
housing units in this type of area, a 
significant loss in precision would result. 
A splitting operation was then carried out 
for segments selected from the census 
address and new construction frames. 
This consisted of halving each segment of 
four housing units that was selected for 
the sample. Tvvo housing units from each 
segment were to be included in the survey 
and two housing units were to be held in 
reserve. No splitting operation was carried 
out within the segments selected from the 
area sampling frame; every other area 
sample segment of four housing units was 
used for the survey and the remaining 
segments 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 segments, this meant that the 
other half of the segment (an expected 
two housing units) was reactivated in 
1974 if the segment was rural. Similarly 
for area segments, this meant the en!Lre 
reserve segment (an expected four 
housing units) was reactivated in 1974 if 
the segment was rural. This supplemen
tation 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. 

1970 Census of Population and 
Housing.-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-percent, 15-percent, or 5-percent 

sample data collected in April 1970 for 
the Decennial Census of Population and 
Housing. A detailed description of the 
sample design can be obtained in the 
1970 census report, HC(l )-B 1, Detailed 
Housing Characteristics, United States 
Summary. 

ESTIMATION 

AHS-National sample.-The AHS. 
National sample produced estimates of 
two types: Estimates of the 1975 housing 
inventory and estimates of units removed 
from the housing inventory between 
1973 and 1975 (i.e., 1973-1975 lost 
units). Each type of estimate employed a 
separate, though similar, estimation 
procedure as described below. 

1975 housing inventory.-The 1975 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 adjustod to 
account for the type A nonintcrview 
housing units encountered in AHS. This 
non interview adjustment was done 
separately for different categories of 
occupied and vacant units. The noninter· 
view adjustment was equal to the fol
lowing 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. The 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 ~nsus 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 fac
tor' for each _specified category was as 
follows: 
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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'sin 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
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 PSU's in each census region. The 
computed first-stage ratio estimation fac
tor 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 only employed for AHS 
new construction sample units (i.e., sam· 
pie units built April 1, 1970, or later). 
This procedure was designed to adjust the 
AHS sample estimates of new con
struction units to independently derived 
current estimates for nine categories of 
new construction units for each of the 
four regions (i.e., six categories for con
ventional new construction units and 
three for new construction mobile 
homes). These independent estimates 
were considered to be the best estimates 
available for the number of new construc
tion units. This adjustment was necessary 
to correct for known deficiencies in the 
AHS sample with regard to representation 
of new construction units (see the section 
on nonsampling error). 

The second-stage ratio estimation fac· 
tor for each specified category was as 
follows: 

Current independent estimate of new 
construction units 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 

Constructi.on (SOC), a survey of building 
permits conducted monthly by the 
Bureau of the Census. The numerators of 
the ratios for new construction mobile 
homes were derived from estimates of 
mobile home shipments adjusted to 
account for mobile homes shipped and 
actually occupied as primary residences. 

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 esti
mation procedure (i.e., the estimates 
employing the noninterview and first
stage adjustments). 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 AHS sample 
units. This procedure was designed to 
adjust the AHS sample estimates of 
housing (i.e., the estimates employing the 
noninterview, first-stage, and second-stage 
adjustments) to independently derived 
current housing estimates for four types 
of vacant housing units and for 24 cate
gories for occupied housing units. Each of 
these 24 categories is a combination of 
the characteristics of residence, tenure, 
race of head, and sex of head. The 
third-stage ratio estimation factor for 
each specified category was as follows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of hoUsing units 
in the category 

The numerators of the ratios for occu
pied housing units were derived from data 
based on the Current Population Survey 
(CPS), a household survey conducted 
monthly by the Bureau of the Census. 
The numerators of the ratios for vacant 
housing units were derived from data 
based on the Housing Vacancy Survey 
( HVS), a quarterly vacancy survey con
ducted by the Bureau of the Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
vveight ·after the second-stage ratio esti
mation procedure. The computed third· 
stage ratio estimation factor was then 

apRlied to the ~x1st1ng weight ~or.!'a~h 

sample unit in each third-stage ratio 
estimation category. 

The second- and third-stage ratio 
estimation procedures vvere repeated in 
an iterative process in order to bring the 
AHS estimates into close agreement with 
both sets of independent estimates (i.e., 
the independent estimates employed for 
both the second-stage ratio estimation 
·procedure as well as those employed for 
the third-stage ratio estimation proce
dure). The factors resulting from this iter
ative process were then applied to the ex
isting 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 dif· 
fered somewhat, by chance, from that of 
the nation as a whole in such basic 
housing characteristics as tenure, Yd.Caney 
status, residence, race of head, and sex of 
head. These characteristics are probably 
closely correlated with other housing 
chara"cteristics measured for AHS. There
fore, through the use of the three-stage 
ratio estimation procedure one can ex
pect the sample estima~e to be improved 
substantially when the sample housing 
population is brought into close agree
ment with a known distribution of the 
entire housing population with respect to 
these basic housing characteristics. 

1973-1975 lost units.-The 1973-1975 
lost unit estimates employed the three
stage ratio estimation procedure used to 
produce the AHS-National estimates of 
the 1973 housing inventory, as was 
described in the 1973 Current Housing 
Report, series H-150-73A, General 
Housing Characteristics for the United 
States and Regions. Since the .1973-1975 
lost units existed by definition in the 
1973 housing inventory, there was a 1973 
housing inventory weight associated with 
each 1973-1975 lost unit. This weight 
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was used to tabulate the estimates of the 
characteristics of the 1973-1975 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 sim
ply 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 
characteristics of the 1970 Census of 
Population and Housing. The statistics 
based on 1970 census sample data em
ployed a ratio estimation procedure 
which was applied separately for each of 
the three census samples. A detailed 
<Escription of the ratio estimation 
procedure employed for the 1970 census 
can be obtained in the 1970 census 
report, HC(1)-B1, Detailed Housing 
Characteristics, United States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample surveys, sampling and non
sampling errors. The following is a 
description of the sampling and non
sampling errors associated with the 
AHS-National sample and of the non
sampling errors associated with the 1970 
census estimates. A description of the 
sampling errors associated with the sam
ple estimates from the 1970 census 
appears in the 1970 census report. 
HC( 1)-B1, Detailed Housing Charac
teristics, United States Summary. The 
sampling errors for 1970 census data are 
much smaller than for AHS data. In 
making comparisons between the two 
data sources, it can be safely assumed 
that the census data are subject to zero 
sampli~g 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 enumerators 
were used, estimates from each of the 
different samples. would differ from each 
other. The deviation of a sample estimate 
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from the average of all possible samples is 
defined as the sampling error. The stand
ard 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 
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 enumerator errors (nonsampling er
rors), 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
sa~pling errors measured by the stand
ard error, and biases and some additional 
nonsampling errors not measured by the 
standard error. 

·1 he sample estimate and its estimated 
standard error enable one to construct 
interval estimates such that the interval · 
includes the average result of all possible 
samples with a known probability. For 
example, if all possible samples we_re 
selected, each of these surveyed under 
essentially the same general conditions, 
and an estimate and its estimated stand
ard error vvere calculated from each 
sampl~, 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 
i_ntervals 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 sam
ples may or may not be contained in any 
particular computed interval. H~wever, 

for a particular sample one can say with 
specified confidence that the average re
sult of all possible samples is included in 

the constructed interval. 
The figur_es presented in the text 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 approxi
mations were required. As a result, the 
tables of standard errors provide an 
indication of the order of magnitude of 
the standard errors rather than the precise 
standard error for any specific item. 

Tables I and 11 present the standard 
errors applicable to the 1975 housing 
inventory estimates in this report, and 
table 111 presents the standard errors 
applicable to 1973-1975 lost housing unit 
estimates in this report. Table I shows the 
approximate standard errors applicable to 
all 1975 housing inventory estimates 
except those pertaining to the· specified 
items in the table. 

The standard errors shown in table II 
should be used for those specified items. 
Linear interpolation should be used to 
determine standard errors for levels of 
estimates not specifically shown in tables 
I, II, and Ill. 

The reliability of an estimated percent· 
age, 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 IV and V present the standard 
errors of estimated percentages. Table IV 
shows the approximate standard errors of 
all estimated percentages of the 1975 
housing inventory except those pertaining 
ti> the specified items iri table v. TableV 
also shows the approximate standard 
errors of all estimated percentages of lost 
housing units. 

The standard errors shown in table V 
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 IV and V. 

I 
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For ratios of the f_orm (100) (x/y), 
where xis not a subclass of y, tables IV 
and V 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){-4 +Cy) 

where: x = the numerator of the ratio 
y the denominator of the 

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

TABLE 1. Standard Errors of Estimated Number of Housing Units and Vacant Housing Units: 1975 
(Excluding estimates of housing units penaining to Cooking Fuel, Lacking Complete Plumbing 
Facilities, Mobile Homes, Sewage Disposal, 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 Vacant 
estimate Tot81 or 

Black Vacant 
White White 

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

5 ...... 3 3 3 1,000 .. 38 35 42 
10 . . . . . 4 4 4 2,500 .. 59 49 71 
25 ..... 6 6 6 5,000 . . 82 48 109 
50 ..... 8 8 9 10,000 .. 112 - -

100 ..... 12 12 13 25,0DO .. 156 - -
250 ..... 19 19 20 50,000 .. 160 - -
500 ..... 27 26 29 75,000 .. 61 - -

TABLE 11. Standard E1Tors of Estimated Numbers of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes, Sewage Disposal, Source of Water. and 
Households with Head of Spanish Origin: 1975 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate Total, White, 
Black 

estimate Total, White, 
Black 

or Spanish or Spanish 
origin origin 

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

5 .......... 3 3 1,000 ...... 44 41 

10 ......... 4 4 2,500 ...... 69 57 

25 ......... 7 7 5,000 ...... 96 56 
50 .......... 10 10 10,000 ..... 131 -
100 . . . . . . . . 14 14 25,000 ..... 183 -

250 ........ 22 22 50,000 ..... 187 -

500 ........ 31 30 75,000 ..... 71 -

Illustrations of the use of the standard 
error tables. Illustration /.-Table A-1 of 
this report shows that inside SMSA's in 
the United States there were 9, 188,000 
owner-occupied housing units with two 
persons in 1975. Interpolation in table I 
of this appendix shows that the standard 
error of an estimate of this size is 
approximately 107,000. Consequently, 
the 68-percent confidence interval, as 
shown by these data, is from 9,081,000 
to 9,295,000 housing units. Therefore, a 
conclusion that the averaQe estimate, de
rived from all possible samples, of 1975 
owner-occupied housing units with two 
persons ir0de SMSA's lies within a 
range computed in this way would be 
oorrect for roughly 68 percent of all 
possible samples: Similarly, we could con
clude that the average estimate, derived 
from all possible samples, lies within the 
interval from 9,017,00D to 9,359,000 
housing units with 90 percent confidence; 
and that the average estimate lies within 
the interval from 8,974,000 to 9,402,000 
housing units with 95 percent confidence. 

Table A-1 also shows that of the . 
9, 188,000 owner-occupied housing units 
with two persons inside SMSA's, 
3,582,000 or 39.0 pe.rcent, W.re ·in 
central cities. 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 per
centage is approximately .6 percentage 
points. Consequently. the 68-percent 
confidence interval, as shown by these 
data, is from 38.4 to 39.6 percent; the 
90-percent confidence interval is from 
38.0 to 40.D percent, and the 95-percent 

TABLE 111.· Standard Errors of Estimated 
Number of Lost Housing Units: 1973-1975 

Size of Standard Size of Standard 
estimate error estimate error 

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

5 .. : .... 3 250 .... 22 
10 ...... 4 500 .... 32 
25 ...... 7 1,000 .. 47 
50 ...... 10 2,500 .. 82 
100 ..... 14 
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confidence interval is from 37.8 to 40.2 
percent. 

Illustration II. - Table A· 1 of this report 
shows in 1975 there were 151,000 
housing units in structures with four 
floors or more (see "Elevator in struc
ture" item) that were outside of SMSA's 
in the United States. Interpolation in 
table I of this appendix shows that the 
standard error of an estimate of this size 
is approximately 14,000. Consequently, 
the 68-percent confidence interval, as 
shown by these data, is from 137,000 to 
165,000 housing units. Therefore, a 
conclusion that the average estimate, de
rived from all possible samples, of 1975 
housing units in structures with four 
floors or more that were outside of 
SMSA's lies within a range computed in 
this way would-be correct for roughly 68 
percent of all possible samples. Similarly 
we could conclude that the average esti
mate, derived from all possible samples, 
lies within the interval from 129,000 to 

173,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval 123,000 to 
179,000 housing units with 95 percent 
confidence. 

Table A-1 also shows that of the 
151,000 housing units in structures with 
four floors or more that were outside of 
SMSA's, 111,000, or 73.5 percent, were in 
structures that contained elevators. Inter
polation in table IV (i.e., interpolation on 
both the base and percent) of this 
appendix shows that the standard error of 
the above percentage is approximately 
4.6 percentage points. Consequently, the 
68-percent confidence interval, as shown 
by these data, is from 68.9 to 78.1 
percent; the 90-percent confidence inter
val is from 66.1 to 80.9 percent; and the 
95-percent confidence interval is from 
64.3 to 82. 7 percent. 

Differences. - The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand-

TABLE IV. Standard Errors of Estimated Percentages of Housing Units: 1975 (Excluding estimatod 
percentages of housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, 
Mobile Home~ Sewage, Wator Supply, Households with Head of Spanish Origin, and Lost 
Housing Units: 1973-1975) 

(68 chances out of 1 00) ,1 

Base of 
Estimated percentage 1 

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

50 

5 .......... 5.3 7.5 11. 7 16.1 19.2 23.3 26.9 
10 ......... 3.8 5.3 8.3 11.4 13.6 16.5 19.0 
25 ......... 2.4 3.4 5.2 7.2 8.6 10.4 12.0 
50 ......... 1. 7 2.4 3.7 5.1 6.1 7.4 8.5 
100 ........ 1.2 1.7 2.6 3.6 4.3 5.2 6.0 
250 ........ 0.8 1.1 1. 7 2.3 2.7 3.3 3.8 
500 ........ 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 ....... 0.4 0.5 0.8 1.1 1.3 1.6 1.9 
2,500 ....... 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
5,000 ...... - 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
10,000 ...... 0.1 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 - . - .. - 0.0 0.1 0.2 0.2 0.3 0.3 0.4 
50,000 ...... 0.05 0.08 0.1 0.2 0.2 0.2 0.3 
75,000 ..... - 0.04 0.06 0.1 0.1 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. 
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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 
oonSidered 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. 
Also, if there is a high, negative corre
lation between two characteristics, the 
formula will underestimate the true 
standard error. 

Illustration of the compu'tation of the 
standard error of a difference. -Table A-1 
of this report shows that inside SMSA's in 
the United States there were 5,534,000 
owner-occupied housing units with three 
persons in 1975. Thus, the apparent 
difference between the number of 1975 
owner-occupied housing units with two 
persons and those with three persons is 
3,654,000. The standard error of 
9, 188,000 is approximately 107,000 
as is shown above. Table I shows the 
standard error of an estimate of 
5,534,000 to be approximately 85,000. 
Therefore, the standard error of the esti· 
mated difference of 3,654,000 is about 

137,000 = J (107,000) 2 + (85,000)2 

Consequently, the 68-percent confidence 
interval for the 3,654,000 difference is 
from 3,517,000 to 3,791,000 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 
3,435,000 to 3,B73,000 housing units, 
and the 95-percent confidence interval is 
from 3,380,000 to 3,928,000. Thus, we 
can conclude with 95 percent confidence 
that the number of 1975 owner-occupied 
housing units inside SMSA's with two 
persons is greater than the number with 
three persons. 
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_T_!IBLE v. Standard Errors of Estimated Percentages of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Homes. Sewage Disposal, Water Supply, 
Households with Head of Spanish Drigin, and Lost Housing Units: 1975 

(68chancl?soutof 100) 

Base of 
Estimated percentage 1 

percentage 1 or 2 or 5 or 10 or 15 or 25 or 
50 

!000) 99 98 95 90 85 75 

5 .......... 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 ......... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 . . . . . . . . . 2.8 3.9 6.1 8.4 10.1 12.2 14.1 
50 ......... 20 2.8 4.3 6.0 7.1 8.6 10.0 
100 ........ 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ........ 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ........ 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ....... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ....... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ....... 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ...... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ...... 0.09 0.1 0.2 0.3 0.3 0.4 0.4 
50,000 0.06 

-
0.09 0.1 0.2 0.2 0.3 0.3 ..... 

75,000 ..... 0.05 0.07 0.1 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 nearest one-hundredth of one percentage point. 

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 such 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 
samplF! data: 

1. From the tables, determine the 
standard error of a 50-percent charac· 
teristic on the base of the median; 
2. Add to an subtract from 50 percent 
the standard error determined in step 
1; and 

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 
determined 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 
the median number of persons in owner
occupied housing units inside SMSA's was 
2.9 in 1975. The base of the distribution, 
from which this median was determined, 
is 30,383,000 housing units. 

1. From table ~V, the standard error of 
~ 50-percent characteri~ti_c on the base 

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 two categories that 12,884,000 
owner-occupied housing units, or 42.4 
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 
5,534,000 owner-occupied housing 
units, or 18.2 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 

(
49.2-42.4) 

2.5 + (3.5-~.5) 18.2 = 2.9 

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

2.5 + (3.5-2.5) ( 50·~~~2·4) = 3.0 

Thus, the 95-percent confidence inter
val ranges from 2.9 to 3.0 persons. 
Although it appears that this con
fidence interval has the sample 
estimate as the lower limit, it actually 
is a reflection of the rounding error 
associated with this median (see the 
paragraph on rounding error in the 
nonsampling error section of 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 O!her errors of 
collection, response, proc0ssing, coverage, 
and estimation for missing data. As can 
be seen from-the above list, nonsampling 3. Using the distribution of the 

characteristic, read off the confidence 
interval corresponding to - the two 
points established in step 2. 

,,.,- . I of 30,383,000 is .4 percentage points. err~s..-are not unique to samp e surveys 
2. Tot obtain a - two-standard-error since-they can, and do, occur in complete 

For about 68 out of 100 possible sam
ples, the average median from all possible 

confidence interval on the estimated/ censuses as well. 
~ 

median, add to and subtract from 50 
percent twice the standard error deter-

Obtaining a measurement of the total 
nonsampling error associated with the 

ApP'49 
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estimates from a survey is very difficult, 
con.sidering the number of possible 
sources of error. However, an attempt 
was made to measure some of the non
sampling errors associated with the esti
mates for both. the 1970 Census of 
Population and Housing and the 1975 
AHS-National. 

1970 census.-A number of studies were 
conducted to measure two types of 
general errors associated with 1970 
census estimates: "Coverage" and 
''content" errors. 

The "coverage" errors determined how 
oompletely housing units were counted in 
the census and included space errors, 
definitio~al err~rs, and occupancy errors. 
The "content" errors measured the 
accuracy of the data collected for enu
merated housing units. These errors were 
measured by reinterviews, record checks, 
and other surveys. 

The detailed results of these studies on 
coverage and content errors. as \Nell as the 
methodology employed, can be found in 
the 1970 Census of . Population and 
Housing . Evaluation and Research Pro
gram series reports PHC(E)-5, The Cover
age 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 
reinterview program was conducted for a 
sample of the AHS households. These 
households were revisited and answers to 
some of the questions on the AHS ques
tionnaire were obtained again. The ori
ginal interview and the reintl!'.rview were 
assumed to be two independent readings 
and thus were the basis for the meas
urement of the "content" error of these 
AHS estimates. 

As part of the reinterview, a 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 
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units were interviewed at that address. 

3. The correct information on "Year 
Built" was obtained. 

4 .. The correct information on 
"Tenure" was obtained. 

5. The correct information on 
"Household Composition" was ob
tained. 

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

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

This check was for interviewer evalua-
tion and control. 

The results of the 1975 reinterview 
study are not available; however, it is felt 
that they will be similar to the results of 
the 1974 reinterview study, which are 
presented in the following Census Bureau 
memorandum, "Reinterview Results for 
the Annual Housing Survey-National 
Sample: 1974." Twenty-five items were 
included in the 1974 reinterview study, 
some for the first time. The estimated 
indexes of inconsistency for these items 
ranged from 4 to 35· with most items in 
the 20 to 30 range. The items with the 
higher levels of inconsistency tended to 
be the attitude and opinion items which 
were expected to have relatively high 
inconsistency levels and were included in 
the AHS reinterview programs because 
they had not been previously tested. A 
20-50 interval is considered moderate on 
a range of 0.100, with a high index 
associated with a high level of response 
variability. 

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 
perce~t, and the average monthly costs of 
electricity and utility gas were con
sistently overestimated although the 
effect on the average gross rent figures 
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, the results of 

the reinterview studies are derived from 
sample surveys so there is sampling error 
associated with these estimates of non
sampling 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 both 
conventional new construction in permit
issuing areas and new construction mobile 
homes. During the sampling of building 
permits, only those issued January 1, 
1970, or later were eligible to be sampled 
to represent conventional new construc
tion in permit-issuing areas. It had been 
assumed that units with permits issued 
prior to 1970 would have been completed 
by the time of the 1970 census (i.e., April 
1970). and therefore would have been 
represented in the sample selected from 
1970 census units. However, it has been 
estimated that the 1975 AHS sample 
misses about six percent {i.e., about 
600,000 units) of al I conventional new 
construction (i.e., all conventional 
housing units built after April 1970, in 
both permit-issuing and non-permit· 
issuing areas) because the permits for 
these missed units, which were built after 
April 1970, were issued before 1970 .. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
new construction 

1 
mobile homes. How

ever, new mobile homes in segments 
where area sampling methods were used 
do come into the AHS sample. In addi
tion, new mobile homes in segments 
sampled from the 1970 census list also 
come into sampie if the mobile homes are 
located in mobile home parks, identified 
as such in the 1970 census. Hov.Jever, new 
mobile homes in these segments that are 
located in mobile home parks not in 
existence at the time of the 1970 census 
or not identified as such in the 1970 
census have no chance of coming into the 
AHS sample. It has been estimated that 
the 1975 AHS sample misses at least 
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200,000 new mobile homes. The second· 
stage ratio estimation Was -employed to 
reduce the effect of both these defi
ciencies although some bias in the AHS 
sample still exists. This is especially true 
for new mobile homes since it is believed 
that the corresponding independent 
estimate substantially understates the 
actual new mobile home inventory. 

Rounding errors.-With respect to errors 
associated with p-rocessing, 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. The effect of rounding 
is significant _relative to the sampling error 

only for small percentages, median num
ber of pefsons, and median number of 
rooms when these figures are derived 
from relatively large bases. This means 
that confide'nce intervals formed from the 
standard errors given may be distorted, 
and this should be taken into account 
when considering the results of the 
survey. 
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The 1975 estimates are based on data 
collected in October through December 
1975 for the Annual Housing Survey 
(AHS), which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units), com
prising 923 counties and .independent 
cities with coverage in each of the 50 
States and the District of Columbia .. 

Approximately 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Ahnual 
Housing Survey. Of this number, 3,700 
interviews were not obtained because, for 
occupied housing units, the occupants 
were not found at home after repeated 
calls or were unavailable for some other 
reason; or, for vacant housing units, no 
informed respondent could be found 
after repeated visits. In addition to the 
72,600, there were also 7,300 sample 

-- u~its which .. ·vvere visited.but'f~nd noi to 
be eligible for interview fcir AHS in ter~s 

· of collecting information relevant to the 
1975 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). 
Then the PSU's were 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 vvere 
refer.red to as non-self-representing 
(NSR), since the sample of housing units 
fq:>m 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. Fro'm 
this stratum, an additional PSU was 
selected independent 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, 
produ_cing an additional 85 NSR sample 
PSU's, thus giving a grand total of 461 
PSU's. 

Designation of sample housing units for 
the 1975 · enumeratioil.-The sample 
housing units designated to be iiiter
viewed in the 1975 enumeration con
sisted of the following categories, which 
are described in detail in succeeding 
sections. 

1. All sample housing units that were 
interviewed in the 1974 enumeration. 

2. All sample housing units that were 
either type A noninterviews (i.e .. units 
eligible to be interviewed) or type B 
nonintCrviews (i.e., units not eligible 
for. interYieW,.."at the_ time Of enu
meration. bUt which c:Ould become 
eligible in the future) in the 1974 
enumeration.(For a list of type A and 

type B noninterview reasons, ·see fac- . 
simile of 1975 AHS questionnaire, 
page 1.) 

3. All sample housing units that were 
selected from the list of building per· 
mits issued since the 19?4 enumera
tion. (This sample represe'"!ts the 
housing units built in permit-issuing 
areas, since the 1974 enumeration.) 

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

The sample of 1970 census units was 
selected in several stages of sampling. The 
first step was the selection of a sample of 
census enumeration districts {ED's), 
administrative units used in the: 1970 
census. The probability of selection for 
an ED was proportionate to its 1970 
populat.ion. The next step was to select 
an expected cluster of about four neigh
boring housing units within each sample 
ED. For most of the ED's, the selection 
Was accomplished· using the list-of "ad
dresses for the Ep as compiled in the 
1970 census. However, in those ED's 
where addreSses were incomplete or in-
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adequate (m·ostly rural areas), the selec
tion ~rocess was accomplished using area 
sampling methods. These ED's were di· 
11ided into segments; i.e., small land areas 
with .well-defined bound.aries having an 
expected size of four, or a multiple of 
four, housing units. ·Those segments with 
an expected size which was a, multiple of 
four vvere further subsampled at the time 

of enumeration so that an expected four 
housing units were chosen for interview. 
· The sample of new constructiori 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 cluster~ 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 'Nhich do not issue 
building permits were brought into the 
sample .as a result of the area ._!.ample 

· described above. 

Splitting of the sample.-The sample 
selection procedure as described above 
produced segments of size-four housing 
units for the sample taken from the 
census 1 address frame. the new con
struction frame. and the area sampling 
frame (mainly rural areas). One can 
expect a minimum loss in precision for 
segments of size:.four housing units in 
rural areas because of the heterogeneity 
of this type of housing unit. Segments of 
size two, however. were considered to be 
more optimal for sampling within those 
areas where one could expect neighboring 
units to be very similar (e.g., urban areas 
and new construction units). It is felt that 
if one 1NE!re tO go to segments of size-four 
housing units in this type of area. a 
significant loss in precision would result. 
A splitting opercition was then carried out 
for segments' s~lec;ted frqm the census 
address and new construction frames. 
-This consisted of -halving each segment of 
f0ur housing units that was selected for 
the sample. Two houSing units from each 
segment were to be included in the survey 
Bnd two housing units were to be held in 
reserve. No splitting operation was carried 
out within the segmerits selected from the 
area sampling frame; every other area 
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sample segment of four housing units was 
used for the survey and the remaining 
segments 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 which was selected in the 
original sampling operations in 1973 from 
rural areas only. For the reserve sample 
selected in census address and new con
struction segments, this meant ·that the 
other half of the segment (an expected 
two housing units) was reactivated in 
1974 if the segment was rural. Similarly 
for area segments, the entire reserve 
segment (an expected four housing units) 
was reactivated in 1974 if the segment was 
rural. This supplementation increased the 
overall probability of selection for sample 
housing units in rural areas ~o about 2 in 
1,366; whereas, the overall probability of 
selection for ·sample housing units in 
urban areas remained at 1 in 1,366. 

ESTIMATION 

The 1975 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 AHS. This noninterview adjustment 
was· done separately for ocrupied and 
vacant units. The noninterview adjust
ment was equal to the following ratio: 

I ntervie\Wd 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 (NSRI 
PSU's only. The procedure was designed 
to rCduce 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 an.d 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 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
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 PSU's in each census region. The 
computed first-stage ratio estimation fac
tor was then appli.ed to the existing 
weight for each NSR sample unit in each 
first-stage ratio estimatiori category. 

The second-stage ratio estimation pro
cedure was only employed for AHS new 
construction sample units (i.e., sample 
units built April 1, 1970, or later). This 
procedure was designed to adjust the 
AHS sample estimates of new con
struction units to independently derived 
current estimates for nine categories of 
new construction units for each of the 
four regions {i.e .• six categories for con
ventional new _construction units and 
three for · new construction mobile 
homes). These independent estir11ates 
were considered to be the best estimates 
available for the number of new con
struction units. The adjustment was 
necessary to correct for known defi-

, ciencies in the AHS sample with regard to 
represeritation of new construction units 
(see the section on nonsampling error). 
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The second-stage ratio estimation fac
tor for each specified category was as 
·follows: · · 

Current independent estimate of new 
construction units in the category 

AHS sample estimate of new construction 
units in the category 

The numerators of the ratios V'v'ere 
derived from data based on the Survey of 
Construction (SOC), a survey of building 
permits conducted monthly by the 
Bureau of the Census. The numerators' of 
the ratios for new construction mobile 
homes were derived from estimates of 
mobile home shipments adjusted to 
account for ~obile homes shipped ·and 
actually occupied as primary residences. 

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 esti
mation procedure (i.e., the estimates 
employing the noninterview and first· 
stage adjustments). 

The computed second-stage ratio esti
mation factor was then applied to the 
existing weight for each sample unit in 
each second-stage ratio estimation cate
gory. 

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

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

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu
pied housing units were derived.from da~ 
based on the Current Population Survey. 
(CPS), a household survey. conducted 
monthly by the Bureau of. the Census. 

The numerators of the ra~ios for vacant 
housing units were derived from data 
b8sed on the Housiiig V8C0ncy Surve·y 
(HVS), a quarterly vacancy survey con
ducted by the Bureau of the Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the second-stage ratio 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 cat_egory. 

The second, and third-stage ratio 
estimation procedures \Wre repeated in 
an iterative process in order to bring the 
AHS estimates into clore agreement with 
both sets of independent estimates (i.e .. 
the independent estimates employed for 
both the second-stage' ratio estimation 
process as IM!ll as those employed for the 
third-stage ratio estimation process). The 
factors resulting from this iterative proc
ess were then applied. to the existing 
weight on the appropriate records, and 
the resulting product was used as the final 
weight for tabulation .. 

The effect of the third-stage ratio 
estimation procedure, as well as the 
overall estimation procedure, was to 
reduce the sampling error for most 
statistics below what' would have been 
obtained by simply IM!ighting the 
results of the sample by the inverse 
of the probability of selection. The 
distribution of the housing population 
selected for the sample differed som.,. 
what, by chance, from that of the 
nation as a whOle in such basic 
housing characteristics as tenure, 
vacancy status, residence, race of 
·head, and sex of head. These charac
teristics are· prqbably closely. correlated 
with other ·.housing characteristics 
measured for AHS. The.refore, through 
the use of the three-stage ratio esti
mation procedure one can expect the 
sample· estimate to be improved 
substantially when the sample housing 
populatio·n is brought into close agree
ment .with a known . distribution of 
the entire' housing population with 
respect _to these basic housing 
characteristics. 

RELIABILITY OF T.H~ ESTIMATES 

There.- are two. types of po~sible ·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 
s_ize that could have been selected using 
the. same sample design. Even if the same 
schedules, instructions, and enumerators 
were ~sed, estimates from each of the 
different samples would differ from each 
other. The deviation of a sample estimate 

·from the average of all possible samples is 
defined as the sampling error. The stand· 
ard error of a survey estimate attempts to 
provide a measure of this variation among 
the estimates from the possible sample$ 
and, thus, is a measure of the precision 
with which an estimate from a sample 
approximates the average result of all 
possible samples,. ,, 1 , 

As calculated for this report, the 
standard error also partially measures the 
variation in the estimates due to response 
and enumerator 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 pl ing errors, measured by· the· 
standard error, and biases and some addi
tional nonsampling errors not measured 
by the standard error. 

The sample estimate and its estimated 
standard error enable one to construct 
interval estimates that include the average 
result of all possible samples with a 
known probability. For example, if all 
possible samples were selected, each of 
these surveyed under essentially 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 
a'bove the estimate- wou Id include the 
average r"esult of all possible sam'ples. 
2. Approximately 90 percent of the 
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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. Appro~imately 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 

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Complete 
Plumbing Facilities,. Mobile Homes, Se...,ge Disposal. and Households with Head of Spanish 
Origin: 1g75 

(68 chances out of 100) 

·samples. 

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

The figures presented in the tables 
· below are aPproxi mations to the standard 
errors of various estimates shown in this 
report. In order to derive standard e·rrors 

. that would be applicable to a wide variety 
of items and also could be prepared at a 
mod.erate 'Cost,' ~ ·~umber of approxi· 
mations were required. As a result, the 
tables of standard errors provide an indi· 
cation of the order of magnitude of the 
standard errors rather than the precise 
star:'dard error fo'r any specific item. 

Tables I and II present the standard 
errors applicable to housing unit esti· 
mates in this report. Table I shows the 
approximate standard errors applicable to 
all housing, unit estimates except those 
pertaining to the specified items in the 
table. 

Size of 
Standard error 

estimate 
Total, White, or 
Spanish origin Black 

(000) (000) (000) 

5 ......... 3 3 
10 ........ 4 4 
25 ........ 7 7 
50 ........ 10 10 
100 ....... 14 14 
250 ....... 22 22 
500 ....... 31 30 

The standard errors shown in table 11 
should be used for those specified items. 
Linear interpolation should be used to 
determ in~ 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
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. 

TABLE 1. Standard Errors of Estimated Number of Housing Units: 1g75 (Excluding estimates of 
housing units pertaining to Lacking Complete Plumbing Facilities, Mobile Homes, Se...,ge 
Disposal, and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 

Size of Total or . Size of Total or 

' 
estima~~- White .. Black estimate ·-. . ' 

W~ite . Black 
(000) " (000) (000) (000) (000) (000) 

5 ......... 3 3 1,000 .... 38 35 
10 ........ 4 4 2,500 .... 59 49 
25 ........ ,6 6 5,000 .... 82 48 
50 ........ 8 8 10,000 ... 112 -
100 . . . . . . . 12 12 25,000 ... 156 -

250 ....... 19 19 50,000 . .. 160 -
500 . . . . . . . 27 26 75,000 . .. 61 -
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Size of 
Standard error 

estimate 
Total, White, or 
Spanish ·arigin Black 

(000) (000) (000) 

1,000 . ... 44 41 
2,500 . ... 69 57 
5,000 .... 96 56 
10,000 ... 131 -
25,000 . .. 183 -
50,000 . .. 187 -
75,000 . .. 71 -

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 II. 

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. 

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

(100) (x/y) 

vvhere: 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 

Illustrations of the use of the standard 
error tables. Illustration /.-Table A-2 of 
this report shows that in the United 
States there were 13,254,000 renter
occupied housing units with common 
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TABLE 111. Standard Erron of Estimated Perce~tages of Hoasing Units: 1975 (Excludes estimated 
percentages of housing units pertaining to Lacking Complete Plumbing Facilities, Mobile Homes, 
Sewage Dispo$ai, and Households with Head of 

0

Spani"1 Origin) . 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 99 9B 95 90 B5 75 
50 

5 .......... 5.3 7.5 I 11.7 16.1 19.2 23.3 26.9 
10 ......... 3.8 5.3 8.3 11.4 13.6 16.5 19.0 
25 ......... 2.4 3.4 5.2 7.2 8.6 10.4 12.0 
50 ......... 1.7 2.4 3.7 5.1 6.1 7.4 8.5 
100 . . . . . . . . 1.2 1.7 2.6 3.6 4.3 5.2 6.0 
250 . . . . . . . . 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ........ 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 ....•.. 0.4 0.5 0.8 1.1 1.3 , 1.6 1.9 
2,500 .•..... 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
5,000 ....... 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
10,000 ...... 0.1 - 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ...... 0.07 0.1 0.2 0.2 0.3 0.3 0.4 
50,000 •..... 0.05 0.08 0.1 0.2 0.2 ..... 0:2 0.3 
75,000 •..... 0.04 0.06 0.1 0.1 0.2 0.2 0.2 

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

TABLE IV. Standard Erron of Estimated Percentages of Housing. Units Pertaining to Lacking 
Complete Plumbing Facilities, Mobile Homes, Sewage Disposal, and Households with Head of 
Spanish Origin: 1975 .,.,, - · 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

5 .......... 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 ......... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 ......... 2.8 3.9 6.1 8.4 10.1 12.2 14.1 
50 ......... 2.0 2.8 4.3 6.0 7.1 8.6 10.0 
100 ........ 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ........ 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ........ 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ....... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 .•..... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ....... 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ...... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ...... 0.09 0.1 0.2 0.3 0.3 0.4 0.4 
50,000 ...•.. 0.06 0.09 0.1 0.2 0.2 0.3 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except vi.hen 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. ' 

stairways. Interpolation in table I shows 
that the standard error of an estimate of 
this. size is approximately 122,000. 
Consequently, the 68-percent confidence 
interval. as shown by these data. is from 
13,132,000 to 13,376,000 housing units. 
Therefore, a conclusion that the average 
estimate of 1975 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 13,059,000 
to 13,449,000 housing units with 90 
pei-cent confidence; and th~t the average 
estimate lies within the interval from 
13,010,000 to 13,498,000 housing units. 
with 95 percent confidence. 

Table A·2 also shows that of the 
13,254,000 renter-occupied housing units 
with common stairways, 11, 756,000, or 
88.7 percent, were located inside SMSA's . 
Interpolation in table Ill (i.e., inter
polation on both the base and percent) of. 
this appendix shows that the standard 
error of the above percentage is .4 per
centage points. Consequently, the 68-per
cent confidence interval, as shown by 
these data, is from 88.3 to 89.1 percent; 
the 90-percent confidence interval is from 
88.1 to 89.3 percent; and the 95-~ercent 
confidence interva! ,is ~rom, 8_7,9 .to 89.5 
percent. 1 • -

Illustration II.-Table A-3 of this report 
shows that in the United States in 1975 
there were 458,000 owner-occupi_ed 
housing units which had sewage disposal 
breakdowns. Interpolation in table II of 
this appendix shows that the standard 
error of an estimate of this size is 
approximately 29,000. Consequently, the 
68-percent confidence interval is from 
429,-000 to 481;0·00 housing units. There
fore, a conclusion that the average esti
mate, derived from all possible samples, 
of 1975 owner-occupied housing uoits 
which had sewage disposal breakdowns 
lies within a range c~omputed in this wa,Y 
would be correct for roughly 68 percent 
of all possible samples. Similarly, we 
could conclude that the average estimate, 

·derived from all possible samples, · fi~s 
within. the interval from 412,000 .!'? 
504,000 housing units with 90 percent 
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confiden~; and that the· average estimate 
lies within the interval from 400,000 to 
516,000 housing units with 95 percent 
confidence. 

Table A-3 also shows that of the 
458,000 1975 owner-occupied housing 
units which had sewage disposal break
downs, 43,000, or 9.4 percent, had break· 
downs three times or more. Interpolation 
in table IV (i.e., interpolation on both the 
base and percent) of this appendix shows 
that the standard error of the above 

. percentage is 1.9 percentage points. Con
sequently, the 68-percent confidence 
interval, as shown by these data, is from 
7.5 to 11.3 percent; the 90-percent con
fidence interval is from 6.4 to 12.4 
percent; and the 95-percent confidence 
interval is from 5.6 to 13.2 percent. 

8 
Differences.-The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand
ard error ·Of a . difference between esti
nlates is _approximately equal to th~ 
square root at' the s~m of the squ~res 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. 
Also, if there is a high negative correlation 
between two characteristics, the formula 
will underestimate the true 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 1975 there were 351,000 
owner-occupied housing units, which had 
exac~ly on~ sewage di_~posal br.eakd_()Wn. 
Thus, the apparent difference between 
the number of 1975 owner-occupied 
housing units that had breakdowns three 
times or more and that had breakdowns 
just one time, is 308,000. Interpolation in 
table II shows that the standard error on 
an estimate of 351,000 to be approxi· 
mately 26,000 and the standard error on 
an estimate of 43,000 to be approxi
mately· 9,000. Therefore, the standard 
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error of the.- estimated difference of 
· 308,000 is about 

28,000 = J (26,000)2 + (9,000)2 

Consequently, the 68-percent confidence 
interval for the 308,000 difference is 
from 280,000 to 336,000 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 263,000 to 
353,000 housing units, and the 95-per
cent confidence interval is from 252,000 
to 364,000. Thus, we can conclude with 
95 percent confidence that the number of 
1975 owner-occupied housing units which 
had three or more sewage disposal break· 
downs is less than the number that· had 
exactly one sewage' disposal breakdown, 
since the 95.percent tconfidence interval 
of this difference does not include zero or 
negative values. 

Nonsalnpling . errors.-1 n · general; non· 
sampling errors can be attributed to many 
sources: Inability to obtain information 
about, all· cases, definitional difficulties, 
differences in the interpretation of 
questions, inability or unwillingness to 
provide correct information on the part 
of respondents, mistakes in recording or 
coding the data, and other errors of 
collection, response, process_ing, 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 
sample of the AHS households. These 
households were revisited and answers to 

some of the. questions on the AHS 
questionnaire vvere obtained again. ·The 
ortginal interview and the reinterview 
were assumed to be two independent 
readings and thus were the basis for the 
measurement of the 11content" error of 
these AHS estimates. 

As part of the reinterview, a check was 
made at each of these households to 
determine if the following was done 
during the original interview: . 

1. The ~rrect unit was.y_isited . 
2. The ~rrect number of housing 
units were interviewed at that a~dress. 
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. 

This check was· for interviewer evalua
tion and control. 

The results of the 1975 reinterview 
study are not available; however, it is felt 

. that they will be similar to the results of 
the 1974 reinterview study, which are 
presented in the following Census Bureau 
memorandum, "Reinterview Results tor 
the Annual Housing Survey-National 
Sample: 1974." 

Twenty-five items were included in the 
1974 reinterview study, some for the 
first time. The estimated indexes of 
inconsistency for these items ranged from 
4 to 35 with most items in the 20 to 30 
range. The items with the higher levels of 
inconsistency tended to be the attitude 
and opinion items which vvere expected 
to have relatively high inconsistency 
levels and ""'re included in the AHS 
reinterview programs because they had 
not been previously tested. A .20-50 
interval is considered moderate on a range 
of 0-100, with a high index associated 
with a high level of response variability. 

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 



APPEN.DIX B-Continued 

consistently underestimated by about five 
percent, and-the average monthly costs of 
electricity and utility gas vvere con
sistently overestimated although the 
effect on the average gross rent figures 
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, the results of 
the reinterview studies are derived from 
sample surveys so that -there is sampling 
error associated with these estimates of 
nonsampling 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 previot.isly (in the 
section on estimation) that the AHS new 
construction sample had deficiencies with 
regard to the representation of both 
conventional new construction in permit
issuing areas and new construction mobile 
homes. During the sampling of building 
permits, only those issued January 1, 

1970, or later were eligible'to be sampled 
to represent conventional '"new con
struction in permit-issuing areas. It had 
been assumed that units with permits 
issued prior to 1970 would have been 
completed by the time of the 1970 
census (i.e., April' 1970), and, therefore, 
\IVOuld have been represented in the sam
ple selected from 1970 censu;fi!nits. 
Ho\/Vever, it has been estinlated t the 
1975 AHS sample misses aOOut r-
cent (i.e., about 600,000 units) of all 
conventional new construction (i.e .• all 
conventional housing units built after 
April 1970 in both permit-issuing and 
non-permit-issuing areas} because the per
mits for these missed units, which \Nere 
built after April 1970, were issued before 
1970. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
new construction ,mobile".'homes. How
ever, new mobile homes in segments 
\l\'f"iere area sampling methods were used 
do come into the AHSsample. In addition, 
new mobile homes in segments sampled 
from the 1970 census list also come into 
sample if the mobile homes are located in 
mobile· home parks, identified as such in 
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the 1970 census. JHowever, ·new mobile 
homes in these segments that are·located 
in mobile home parks not in existence at 
the time of the 1970 census or not 
identified as such in the 1970 census have 
no chance of coming into the· AHS 
sample. It has been estimated that the 
1975 AHS sample misses at least 200,000 
new mobile homes. The second-stage 
ratio estimation procedure was employed 
to reduce the effect of both these defi
ciencies although some bias in the AHS 
sample still exists. This is especially trUe 
for new mobile homes, since it is believed 
that the corresponding independent esti
mate substantially understates the actual 
new mobile home inventory. 

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 ·rd"t..i~dilig1 '"'is ~'Significant 
relative to the sampling error only for 
small percentages. 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 this survey. 

• ·! .. , ! ' .:;.,., 
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SAMPLE DESIGN 

The 1975 estimates are based on data 
collected in October through December 
1975 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 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Annual 
Housing Survey. Of this number, 3,700 
interviews were not obtained because, for 
occupied - housing units,· the occupants 
were not found at home after repeated 
calls or were unavailable for some other 
reason; or, for vacant housing units, no 

.l 

informed respondent could be found 
after repeated visits. In addition to the 
72,600, there were also 7,300 sample 
units which were visited but found not to 
provide information relevant to the 1975 
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). 
Then the PSU's were 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
representing (SR) since the sami)le from 
the sample area represented just that 
PSU. Each one of the other 220·straia 
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 independent of the other PSU se
lected from th is stratum. Since the tVllO 
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 total of 461 PSU's. 

Designation of sample housing units for 
the 1975 enumeration.-The sample hous· 
ing units designated to be interviewed in 
the 1975 enumeration consisted of the 
following categories, which are described 
in detail in succeeding sections. 

l 
t 

1. All sample housing units that were 
interviewed in the 1974 enumeration. 
2. All 1974 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 intetview at the time of 
enumeration but which could become 
eligible in the future. (For a list of 
type A and type B noninterview 
reasons, see facsimile of 1975 AHS 
questionnaire, page 1.) 
3. All sample housing units that were 
selected from the list of building per· 
mits issued since the 1974 enumera
tion. (This sample represents the hous
ing units built in permit-issuing areas 
since the 1974 enumeration.) 

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 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 AHS. In addition, a sample of 
new construction building permits was 
also selected to represent the units con
structed since the 1970 census. These 
samples were selected at abOut twice the 
rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice 
as large as needed. This sample was split 
into two equal-sized samples-one to be 
used for AHS and one to be held in re
serve for possible future use for AHS. The 
procedure used to split this sample into 
half-samples is described in the next sec
tion. 

The sample of 1970 census units was 
selected in several stages of sampling. The 
first step was selecting a sample of census 
enumeration districts (EO's). admini
strative units used in the 1970 census. 
The probability of selection for an ED 

. was proportionate to its 1970 population. 
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 
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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), 
area sampling methods were used in the 
selection process. 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. Those 
segments with an expected size which was 
a multiple of four were further sub
sampled at the time of enumeration so 
that an expected four housing units were 
chosen for interview. 

The sample of new construction units 
was selected from building permits issued 
since January 1970. Within each sample 
PSU, the building permits were 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. 
As a result of the area sampling methods 
described above, housing units con
structed since the 1970 census in areas 

·which do not issue building permits were 
brought into the sample. 

Splitting .of the sample.-The sample se
lection procedure as described above pro
duced segments of size-four housing units 
for the sample taken from the census 
address frame, the new construction 
frame, and the area sampling frame 
(mainly rural areas). A minimum loss in 
precision can be expected for segments of 
size-four housing units in rural areas be
cause of the heterogeneity of this type of 
housing unit. Segments of size-two, how
eVer, were considered to be more optimal 
for. sampling within those areas where 
neighboring units could be expected to be 
very similar (e.g., Urban areas and new 
construction units). If segments· of ~ize
four housing units in this type of area 

vvere sampled, it is felt that a significant 
· 1oss in precision would result. A splitting 
operation was then carried out for seg
ments selected from the census address 
and new construction frames. Each seg
ment of four housing units selected for 
the sample was halved. Two housing units 
from each segment were to be included in 
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the survey and two housing units were to 
be held in reserve. No splitting operation 
was carried out within the segments se
le_cted frorr:i the area sampling frame; 
every other area sample segmen! of four 

. housing units was used for the survey an~ 
the remaining segments were assigned to 
the reserve sample. 

Selection of supplemental sample housing 
un.its in rural areas.-ln 1974, the reli
ability of. the AHS estimates of rural 
housing characteristics was increased by 
doubling the number of sample housing 
units from ~ural areas. This was accom
plished by reactivating the reserve sample 
selected in t~e original sampling opera
tions in 1973 from rural areas only. For 
the reserve sample selected in _census 
address and new construction segments, 
the other half of the segment (an ex
pected two housing units) was reactivate<;! 
in 1974 if the segment was rural. Simi
larly for area segments, the entire reserve 
segment (an expected four housing units) 
was re~cti~ated in 197 4 it the s~ment 
was rural. This supplementation increased 
the overall probability of selection for 
sample housing units in rural ar~as to 
about 2 in 1,366; whereas, the overall 
probability. of selection for sampl~ hous
ing units in urban ar~as remained at 1 ·in 
1,366. 

ESTIMATION 

The 1975 AHS estimates .employed a 
three-stage ratio estimation procedure. 
Howe"Jer, 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 ih 
AHS. This noninterview adjustment was 
done separately for occupied and vacant 
units. 'The- non interview 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. The procedure was designed 

I 

to reduce.the contribution to the variance 
arising from the sampling of PSU's. The 
first-stage ratio !S\. r,1ation procedure 
takes. into account the differences that 
existed at the time Jf the 1970 census in 
the distribution by ~enure and residence 
of the housing popJlation estimated from 

. the sample NSR P':U'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
iows:· 

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 nu.m~rators of the ratios were cal
culated by obtaining the 1970 census 
~c,:>uSing 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 
th0Se counts by ttie inVei-si-ofthe prot>. 
ability of selecting that PSU and summing 
· tti.ese · WEif9hted--COunts ~ross· the NSR 

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 estimatjon category. 

The second-stage ra!io. estimation pro· 
cedure was only employed for AHS new 
construction sample units (i.e.; Sample 
units built April 1, 1970, or later). This 
procedure was designed to adjust the 
AHS sample estimates of new construc
tion units to independently derived cur
rent estimates for nine·categories of new 
construction units for each of the four 
regions (i.e., six categories for conven~ 

tional, new construction units and three 
for new construction mobile homes). 
These independent estimates were con
sidered to be the best estimates available 
for the number of new construction 
units. This adjustment was necessary to 
correct for known deficiencies in the 
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AHS sample with regard to representatiQn 
of new construction units (see the section 
on nonsampling error). 

The second-stage ratio estimation fac
tor for each specified category was as fol
lows: 

Current independent estimate of new 
construction unitS: 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), a survey of building 
permits conducted monthly by the 
Bureau of the Census. The numerators of 
the ratios for new construction mobile 
homes were derived from estimates of 
mobile home shipments adjusted to 
account for mobile homes shipped and 
actually occupied as primary residences. 

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 (i.e., the estimates em
ploying the nOninterview and first-sta!1e 
adjustments). 

The computed second-stage ratio esti
mation factor was then applied to .. the 
existing weight for each sample unit in 

· each second-stage ratio estimation cate
gory. 

The third-stage ratio estimation pro
cedure was employed for all AHS sample 
units. This procedure was designed to 
adjust the AHS sample estimates of hous
ing (i.e., the estimates employing the non
interview, first-stage, and second-stage ad
justments} to independently derived cur
rent housing estimates for four types of 
vacant housing units and for 24 categories 
for occupied housing units. Each of these 
24 categories is a combination of the 
characteristics of residence, tenure, race 
of head, and sex of head. 

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

Current independent estimate of housing 
units in the category 

AHS sample estimate 6f 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 household survey· co_nducted 
monthly ,by the Bureau of the Census. 
The numerators of the. ratios for vacant 
housing units were derived _from data 
based on the Housing_ Vacaricy Survey 
(HVS), a quarterly vacancy survey .con
ducted by the Bureau. of the Census. 

-The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the second-stage ratio estima
tion procedure. The cOmpui;d thirrf-StaQe 
ratio estimation factor was then applied 
to the existing weight for each_. ¥imP,le 
unit in each thfrd:Siig-e -ratio estimation 
category. 

The second-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 (i.e., 
the independent estimates employed for 
both the second-stage ratio estimation 
process as well as tho'se employed for the 
third-sta9e ratio estimation proceSs). 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 esti
mation procedure, as well as the over~ll 
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 ~asic housing 
charact·eristics 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. AHS. T.here~ore, 
through the use of the three-stage ratiq 
estimation procedure one can expect the 
sample estimate to be improved substan
tially when the sample housing popula
tion is ·brought· into close agreement with 
a known distribution of the entire hous
ing population with respect to these basic 
housing characteristics. 

RELIABILITY OF THE-ESTIMATES. 

There are two types of possibie errors 
associated with estimates based on data 
from sample surveys-sampling and non
samplin'Q 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 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 enumerators 
were used, estimates from each of the 
different samples woUld differ from each 
other. The deviation <?fa sample estimate 
from the average of all possible samples is 
defined~_ the sampling error. The stand
ard error of a survey estimate attempts 
to provide a measi.Jre of this variation 
among the estimates from the possible 
samples and, thus, is a measure of the pre
cision with which an estimate from a 
sample approximates the average result of 
all possible samples. 

As calculated for this report, the stan
dard error also partially measures the vari
ation in the estimates due to response and 
enumerator errors (nonsampling errors), 
but it does not measure, as such, any 
systematic biases in the data. Therefore, 
the accuracy of the estimates depends on 
both the sampling and nonsampling errors 
measured by the standard error and biases 
and some additional nonsampling errors 
not me~sured by the standard. error. 

The sample estimate and its estimated 
standard error enable one to construct in
terval estimates such that the interval 
includes the average result of all possible 
samples with_ a known pr"obability. For 
example, if all possible samples were se
lected, each of these surveyed under 
essentially the same general conditions 
and an estimate and its estimated stan
dard error were calculated from each sam
ple, 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. 
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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 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 may or may not be contained in any 
particular computed interval. However, 
for a particular sample one can say with 

specified confidence that the average re
sult of all possible samples is included in 
the constructed interval. 

The figures presented in the tables be
low 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 approxi
mations were required. As a result, the 
tables of standard errors provide an indi
cation of the order ·of magnitude of the 
standard errors rather than the precise 
standard error for any specific item. 

TABLE I. Standard Enors of Estimated Number of Housing Units: 1975 (Excluding estimates 
of housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, Mobile 
Hones. Sewage Disposal, Source of Water, and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 
.. 

Size of Total or -·- Size of Total or 
estimate White Black estimate White Black 

(000) (OOO) (OOO) JOOO) (0001 (.IJl!.Ql 
··-

5 ....... 3 3 1,000 .... 38 35 
10 ...... 4 4 2,500 .... 59 49 
25 ...... 6 6 5,000 .... 82 48 
50 ...... 8 8 10,000 -.. 112 -
100 ..... 12 12 25,000 . -. 156 -
250 ..... 19 19 50,000 -.. 160 -
500 ..... 27 26 75,000 ... 61 -

TABLE II. ·standard Errors of Estimated Numbers of Housing Units Penaining to Locking Com
plete Plumbing Facilities, Mobile Hornes. Sewage Disposal, Source of Water, and Households 
with Head of Spanish Origin: 1975 

(68 chances out of 100) 

Standard erro( -- --- -- Standard error 

Total, Whiie, --- Total, White 
Size of or Span~h -- Size of or Spanish 

estimate 1 oriOiil. Black estimate origin Black 
(000) (OOO) (000) (000) (000) (0001 
---

5 .. - .... 3 3 1,000 .... 44 41 
10 ...... 4 4 2,500 .... 69 57 
25. - .... 7 7. 5,000 .... 96 56 
50 ...... 10 10 10,000 . -. 131 -
100 ..... 14 14 25,000 . -. 183 -
250 ..... 22 22 50,000 ... 187 -
500 ..... 31 30 75,000 ... 71 -
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Tables I and II present the standard 
errors applicable ·to housing unit esti
mates in this report. Table I shows the 
approximate standard errors applicable to 
all housing unit estimates except those 
pertaining to the specified items in the 
table_ The standard errors shown in table 
II should be used for those specified 
items. Linear interpolation shOuld be 
used to determine standard errors for 
levels of estimates not specifically shown 
.in tables I and II. 

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. E!.timated per
centages are relatively more reliable than 
the corresponding estimates of the num
era-tors of the percentages, particularly 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 11. 

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 esti
mated percentages not specifically shown 
in tables Ill and IV. 

For ratios of the form 11001· fXiv"i, 
where x_i_s not a subclass of y, tables Ill 
and IV underestimate the standard error 
of the ratio when there is I ittle or no 
·correlation between x arid 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: 

11001 <xly> ~:x)' + (:y)' 

Let: x =the numerator 
y =the denominator 
ax= the standard error of 

the numerator 
ay = the standard error of 

the denominator 

Illustrations of the use of the standard 
error tables. Illustration /.-Table A-2 of 
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TABLE 111. Standard Errors of Estimated Percentages of Housing Units: 1975 (Excludes estimated 
percentages of housing units pertaining to Cooking Fuel, Lacking Complete Plumbing Facili
ties, Mobile Homes, Sewage Disposal, Source of Water, and Households with Heed of Spanish 
Origin) 

(68 chances out of 100) 

Estimated percentage 1 

Base of 
percentage 1 or 2or 5 or 10 or 15 or 25 or 50 

(000) 99 98 95 90 85 75 

5 .......... 5.3· 7:5-- 11.7 16.1 19.2 23.3 26.9 
10 ......... 3.8 5.3 8.3 11.4 13.6. 16.5 19.0 
25 . . . . . . . . . 2.4 3.4 5.2 7.2 8.6 10.4 12.0 
50 ......... 1.7 . 2.4 3.7 5.1 6.1 7.4 8.5 
100 ........ 1.2 1.7 2.6 3.6 4.3 5.2 6.0 
250 ........ 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ........ 0.5 0.8 1.2 f6 1.9 2.3 2.7 
1,000 ....... 0.4 0.5 0.8 1.1 1.3 1.6 1.9 
2,500 ....... 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
5,000 ....... 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
10,000 ...... 0.1 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ...... 0.07 0.1 0.2 0.2 0.3 0.3 0.4 
50,000 ...... 0.05 0.08 0.1 0.2 0.2 0.2 0.3 
75,000 ...... 0.04 0.06 0.1 0.1 0.2 0.2 0.2 

·-
1 Standard errors are presented to the nearest one-tenth of 1 percent except Wien 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 IV. Standard Errors of Estimated Percentages of Housing Units Pertaining to Cooking Fuel, 
Lacking Complete Plumbing Facilities, Mobile Ho mas, Sewage Disposal, Source of Water, and 
Households with Head of Spanish Origin: 1975 

( 68 chances out of 1 00) 

Estimated percentage 1 

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

50 
(000) 99 98 95 90 85 75 

-- .. .. 
5 .......... 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 ......... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 ......... 2.8 3.9 6.1 8.4 10.1 12.2 14.1 
50 ......... 2.0 2.8 4.3 6.0 7.1 8.6 10.0 
100 ........ 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ........ 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ........ 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ....... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ....... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ....... 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ...... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ...... 0.09 \0.1 0.2 0.3 0.3 0.4 0.4 
50,000 ...... 0.06 0.09 '· 0.1 0.2 0.2 0.3 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except Vllhen 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. 

j I -

this report shows .that in the United 
States there were 9,517,000 _speciliecl 
owner-ocrupied housing units with two 
bedrooms in 1975. Interpolation in table 
I of this appendix shows that the stand
ard error of an estimate of this size is 
approximately. 109,000. Consequently, 
the 68-percent Confidence interval is from 
9,408,000 to 9,626,000 housing units. 
Therefore, a conclusion that the average 
estimate, derived from all possible 
samples, of 1975 owner-occupied housing 
units with two bedrooms lying 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 9,343,000 to 9,691,000 
housing units with 90 percent confidence; 
and that the average estimate lies within 
the interval from 9,299,000 to 9, 735,000 
housing units with 95 percent confidence. 

Table A-2 also shows that of the 
9,517,000 specified_ ~wner-occupied 
housing units with two bedrooms, 
1,672,000, or 17.6 percent, were of value 
between $15,000 and $19,999. I nterpr!a· 
tion in table Ill (i.e., interpolation 1.n 
both the base and percent) of t~i< 

appendix shows that the standard error of 
the above percentage is approximately .4 
percentage points. Consequently, the 
68-percent confidence interval, as shown 
by these data, is from 17.2 to 1 ao per
cent; the 90-percent confidence interval is 
from 17.0 to 18.2 percent; and the 95-
percent confidence interval is from 16.8 
to 18.4 percent. 

Illustration //.-Table A-2 shows that in 
the nation there were 63,000 specified 
owner-occupied housing units whose 
cooking fuel was wood. Interpolation in 
table 11 shows that the standard error of 
an esti.mate of this size is approximately 
11,000 (table II should be used since this 
estimate pertains to cooking fuel). 

Consequently, we could conclude with 
68 percent confidence that the average 
estimate, derived from all possible sam· 
pies;- of owner-o~u_pied housing units 
~O-~t!_ co~king fuel is wood lies within 
the interval from 52,000 to 74,000 hous
ing units. Similarly, the 90-percent confi-
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dence interval is from 45,000 to 81,000 
housing units; and the 95-percent confi
dence interval is from 41,000 to 85,000 
housing units. 

Table A-2 also shows that of the 
63,000 specified owner-occupied housing 
un_its whose cooking fuel is wood, 
27,000, or 42.9 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 per
centage is approximately 8.9 percentage 
points. Consequently, the GS.percent con
fidence interval is from 34.0 to 51.8 per
cent; the 90-percent confidence interval is 
from 28. 7 to 57. 1 percent; and the 95-
percent confidence interval is from 25.1. 
to 60. 7 percent. 

Differences.-The standard errors shown 
_are n~!_directl_~applicable to differences 
betvveen two sample estimates. The stand
ard error of a· difference betYJeen esti-

mates is approximately equal tO-the 
square root of the sum of the standard 
errors of each estimate considered sepa
rately. 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 character
istics, the formula will overestimate .the 
true error. 

Illustration of the computation of the 
·standard error of a difference.-Table A-2 
of this report shows that in the United 
States there were 1,388,000 specified 
owner-occupied housing units with two 
bedrooms valued between $10,000 and 
$14,999 in 1975. Thus the apparent dif
ference between the number of 1975 
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 
284,000. Table I shows the standard error 
of an estimate of 1,672,000 to be approx
imately 4 7,000 and the standard error of 
an estimate of 1,388,000 to be approxi
mately 43,000. Therefore, the standard 
error of an estimated difference of 
284,000 is about 
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64,000 = ..j (47,000>2 + (43,000)2 

Consequently, the 68,percent confi
dence interval for the difference is from 
220,000 to 348,000 housing units. There
fore, a conclusion that the average esti
mate of this di~ference, derived from all 
possible samples, lies within a range com
puted in this way would be correct for 
roughly 68 percent of all possible sam
ple.s. Similarly, the 90-percent confidence 
interval is from 182,000 to 386,000 hous
ing units, and the 95-percent confidence 
interval is from 156,000 to 412,000 hous
ing units. Thus, we can conclude with 95 
percent confidence that the number of 
1975 owner-occupied 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-percent confidence interval 
does not include zero or ryegative values. 

Medians.-For the medians presented in 
certain tables, the sampling 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 such 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 per
cent the standard error determined in 

step 1; and 
3. Using the distribution of the char

acteristic, read off the confidence in

terval ~orresponding to the two points 
established in step 2. 

For about 68 out of 100 possible sam
ples, the average median from au possible 
samples would lie betvveen 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-2 of this report shows 
the median value of specified owner

occupied housing units with two bed
rooms was $21,900 in 1975. The base of 
the distribution, from which this median 
was determined is 9,517,000 housing 
units. 

1. Table Ill shows that the standard 
error of 50 percent on a base of 
9,517,000 is approximately .6 percent. 
2. To obtain a two-standard error con
fidence interval on the estimated 
medi~n initially, add to and subtract 
from 50 percent twice the standard 
error determined in 1. This yields per
centage limits 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 4,241,000 
owner-occupied housing units with 

two bedrooms. or 44.6 percent, had a 
value less than $20,000, and an addi
tiona I 1,355,000 owner-occupied 
housing units with two bedrooms, or 

14.2 percent,. had a value between 
$20,000 and $24,999. 

By linear interpolation, the lower limit of 

the 95-percent confidence interval is 
found to be about: 

(
48.8-44.6) 

$20,000 + 1$5,000) . 14.2 =$21.500 

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

about: 

(
51.2-44.6) $22 300 $20,000 + 1$5,000) 14.2 = • 

Thus, the 95-percent confidence inter
val ranges from $21,500 to $22,300. 

Nonsampling errors.-ln general, non
sampling errors can be a·itributed to many 

sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of 
questions, inability or unwillingness to 
provide correct information on the part 
of respondents, mistakes in recording or 
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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 measur~ment 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 
sample of the AHS households, These 
households were revisited and answers to 
some of the questions on the AHS ques
tionnaire \'Vere obtained again. The origi
nal 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, a check was 
made at each of these households to de
termine 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 inform3tion ofi "Year 
Built" was obtained. 
4. Th~ correct information on "Ten
ure" was obtained. 
5. The correct inforrriation 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. 

This check was for interviewer evaluation 
and control. 

The results of the 1975 reinterview 
study are not available; however, it is felt 
that they will be similar to the results of 

·the 1974 reinterview study, which are 
presented in the following Census Bureau 
memorandum, "Reinterview Results for 
the Annual Housing Survey-National 

I 
' 

Sample: 1974." Twenty-five items were 
included in th.e 1974 reinterview study, 
some for the first time. The estimated 
indexes of inconsistency for these items 
ranged from 4 to 35 with most items in 
the 20 to 30 range. The items with the 
higher levels of inconsistency tended to 
be the attitude and opinion items which 
were expected. to have relatively high in
consistency levels and were included in 
the AHS reinterview programs because 
they had not been previously tested. A 
20-50 interval is considered moderate· on 
a range of 0-100, with a high index associ
ated with a high le'-!el of response vari
ability. 

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 costs of elec
tricity and utility gas were consistently 
overestimated although the effect on the 
average gross rent figures was fairly small. 

A possible explanation for the results 
of the' AHS and census reinterview 
studies, as Well as the su1veys themselves, 
is that the data are based on the answers 
given by the respondents, who may lack 
precise information. Also, the results of 
the reinterview studies a:-e derived from 
sample surveys so there· is sampling error 
associated with these estimates of non
sampling error. TherefOre, the possibility 
of such errors should be taken into ac
count when considering the results of this 
study. 

Coverage errors.-lt was mentioned previ
ously, in the section on estimation, that 
the AHS new construction sample had 
deficiencies in the representation of 
both conventional new Construction in 
permit~issuing areas and new construction 
mobile homes. During the sampling of 
building permits, only those issued Janu
ary 1, 1970, or later were eligible to be 
sampled to represent conventional new 
construction in permit-issuing areas. It 
had been assumed that units with permits 
issued prior to 1970 would have been 
completed by the time of the 1970 cen
sus (i.e., April 1970). and therefore 

would have been represented in the 
sample selected from 1970 census units. 

J::!o~ever, it has been estimated that the 
1975 AHS sample misses about five per:· 
cent (i.e., about 600,000 units) of all con
ventional new Construction (i.e., all 
conventional housing units built after 
April 1970 in both permit-issuing and 
nonpermit-issuing areas) because the per
mits for these missed units, which were 
built after April 1970, were issued before 
1970. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
new construction mobile homes. How
ever, new mobile homes in segments 
where area sampling methods were used 
do come into the AHS sample. In addi
tion, new mobile homes in segments sam
pled from the 1970 census list also come 
into sample if the mobile homes are lo
cated in mobile home parks, identified as 
such in the 1970 census. Hovvever, new 
mobile homes in these segments that are 
located in mobile home parks not in 
existence at the time of the 1970 census 
or not identified as such in the 1970 cen
sus have no chance of coming into the 
AHS sample. It has been estimated that 
the 1975 AHS sample misses at least 
200,000 new mobile homes. The second
stage ratio estimation was employed to 
reduce the effect of both these deficien
cies although some bias in the AHS sam
ple still exists. This is especially true frir 
new f!lObile homes, since it is belived that 
the corresponding independent estimate 
substantially understates the actual new 
mobile home inventory. 

Rounding errors.-The rou~ding of esti
mates introduces another source of error 
in the data;the sever.ity of which depends 
on the statistics being measured. The 
effect of rounding is significant relative to 
the sampling error only for small percent
ages, median number of persons, and 
median number of rooms when these fig
ures 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 resu Its of the survey. 
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The 1975 estimates are based on data 
collected in October through December 
1975 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 

0

primary sampling units), com
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of.Columbia. 

Approximately 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Annual 
Housing Survey. Of thi_s number, 3,700 
interviews were not obtained because, for 
occupied housing units, the occupants 
were not found at home after repeated 
calls or were unavailable· for ·some othe'r 
reason; or, for vacant housing units, no 

informed respondent could be found 
after repeated Visits: In addition ·to the 
72,600, there were also 7,300 sample 
units WhiCh were visited but found not t6 
provide information relevant to the 197 4 

housing ii:i~entor.v. 

Selection o ,: sample areas.-The United 
States was divided into areas made up of 
oounties '·and independent cities referred 
to· as primary sampling units (PSU's). 
Then the PSU's were grouped into 376 
strata, · 156 of which consisted of only 
?ne PSU whic~ was in sariiple with cer
tainty. These 156 strata wer.e mostly the. 
larger SMSA's and. were ·called. self
representing (SR) since the 5ample from 
the sample area represer:'ted 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 siratum as 
well. 

One PSU was selected fro·m 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 w3s se
_lected independent of the other PSU 
selected from this stratum. Since the two 
PSU's were indepen9ently selected, it was 
possible for the same _PSU to be selected. 
twice, This occur.red in 25 inst·ances, pro
ducing an additional 85 NSR sample 
PSU's. 

Designation of sample housing units for 
the 1975 enumeration.-The sample hous
ing units designated to be inte!rviewed in 
the 1975. enumeration consisted of the 
following categories, which are described 
in detail in succeeding sections .. 

1. All sample housing units that were 
interviewed in the 197.4· en·u~eration. 
2. All sample housing units'that were 
either type "A niJninterviews (i.e., units 

eligible to be interviewed) or type B 
noninterviews (i.e.; Units not eligible 
for interview at the time of ... enUmera
tion but which could becbme eligible 

' in the future) in the 1974 enumera-
tion. (For a list of typ~ A and type B 
noninterview reasons, see facsimile of 
1975 AHS questionnaire, page 1.) 

3. All sample housing units that were . 
selected from the list of building per
mits issued since th~ 1974 enumera
tion. (This sample represents the hous
ing units built in permit-issuing areas 
since the 1974 enumeration.) 

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 AHS was determined so 
that the overall probability of selection 
for e~ch 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 AHS. In addition, a sample of 
new construction building permits was 
also selected to represent the units con
structed since the 1970 census. These 
samples were selected at about twice the 
rate mentioned previously (i.e.,· at 2 in 
1,366), thereby producing a sample twice 
as large as needed. This sample was split 
into two equal-sized samples-one to be 
used for AHS, and one to be held in re
serve for possible future use for AHS. The 
procedure used to split this sample into 
half-samples is desaibed in the next sec
tion. 

· The sample of 1970 census units was 
selected in several stages of sampling. The 
first step was the Selection of a sample of 
census enumeration. districts (ED's), ad
ministrative units UseO'""in the 1970 Cen
sus. The probability of selection tor an 
ED was proportionate to its 1970 popu
lation. The next step was to select an 
expected cluster of about four neigh-
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boring housing units within each sample 
ED. For most of the ED's, the selection 
was accomplished using the list of ad
dresses for the ED as compiled in the 
1970 census. However, in those ED's 
where addresses were incomplete or in
adequate (mostly rural areas), the selec
tion process was accomplished using area 
sampling methods. These ED's Were 
divided into segments; i.e., small land 
areas with well-defined boundaries, hav
ing an expected size of four, or a multiple 
of four, housing units. Those segments 
with an expected size which was a multi
ple ?f four were further subsampled at 
the time of enumeration 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 
oompact 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 sampling technique 
described above. 

Splitting of the sample.-The sample se· 
lection procedure as described abov~ pro
duced s'.eQments of size-four housing units 
for the sample taken from the census 
address frame, the new construction 
frame, and the area sampling frame 
(mainly rUral areas). One can expect a 
minimum loss in precision for segments 
of size-four housing units in rural areas 
because· of the heterogeneity of this type 
of_ housing unit. Segments of size-two, 
however, were considered to be -·more 
optimal for sampling within those areas 
where one oould expect neighboring Units 
to be very similar (e.g., urban areas and 
new construction units). It is felt that if 
one were to go to segments of size-four 
housing units in this type of area, a sig
nificant Joss in precision would result. A 
splitting operation was then. carried out 
for segments selected from the census 
address and new construction frames. 
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This consisted of halving each segment of 
four housing units that was selected for 
the sample. Two housing units from each 
segment were to be included in the survey 
and two housing unit~ were to be held in 
reserve. No splitting operation was carried 
out within the segments selected from the 
area sampling frame; everY other area 
sample segment' of four housing 'units was 
used for the survey and the remaining seg
ments were assigned to the reserve sam
ple. 

Selection of suppleme,ntal. sample housing 
units in rural areas.-1 n 1974, it was 
decided to increase the reliability of the 
AHS estimates of rural housing characte·r
istics by doubling the number of ,;ample 
housing ~!Jits from rural areas. This was 
accomplished by reactivating the reserv·e_ 
sample selected in the original sampli~ 
operations in 1973 from rural areas only. 
The other half of the. segment (an ex
pected two ho.using units) for the reserve 
sample selected in census address and new 
oonstruction segments was reactivated in 
1974 if. the segment was rural. Similarly 
for ·area segments, the entire reserve seg
ment (an expected four housing u'"!its) 
was reactivatec;J in 1974 if the segn:ient 
was rural. This supplementation increased 
the overall probability of selection for 
sample housing unit~ in rural areas to 
about 2 in 1,366; but the overall prob· 
ability of selection for sample. housing 
units in urban areas remained" at 1 in 
1,366. 

ESTIMATION 

The 1975 AHS estimates employed a 
three-stage ratio e~timation procedure. 
However, prior to implementation· of-the 
procedure, the l::iasic weight ( i.f!., the in
verse of the probability of selection) was 
adjUsted to account for the type A non
interView housing units encountered in the 
AHS. This noninterview adjustment was 
done separately for occupied and vacant 
units. The noninterview adjustment was 
equal to the following ratio: 

Interviewed housing units·+ 
noninterviewed housing units 

Interviewed housing units 

The first-sta~ ratio estimation- pro-

cedure was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. The procedure was designe.d 
to reduce the contribution to the variance 
arising from the sampling of PSU's. The 
f,!rst-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 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 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 t_hese counts across the 
NSR strata in each census regiori". 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 PSU's in each census region. The 
computed first·stage ratio estimate factor 
was then applied to the existing w0ight 
for eaph NSR sample unit in each tirst
stage ratio estimation category. 

The second-stage ratio estimation pro
cedure was. only employed for AHS new 
construction sample units (i.'e:, sample 
units built April 1,~ 1970, or later). This 
procedure. was designed to adjust the 
AHS sample estimates of new c?nstruc
tion units to independently dei-iv~d c~r
rent estimates for nine catego~ies of_ ~ew 
construction units for each of the four 
regions (i.e., six categories for conven
tional new oonstruction units and three 
for new construction mobile· homes). 
These independent estimates vvere con
sidered to be the best estimates available 
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for the number of new construction 
u~its. This adjustment was necessary to 
oorrect for known deficiencies in' the 
AHS sample with regard to represel'"!tation 
of new construction units (see the section 
on nonsampling error). 

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

Current_ independent estimate of new 
construction units 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), a survey of· building 
permits .conducted monthl.Y by the 
Bureau of the Census. The numerators of 
the ratios for new construction mobile 
homes were derived from estimates. of 
mobile home shipments adjusted to 
account f~r mobile homes shipped and 
actually occupied as primary residences. 

i:-he denominators of the ratios were 
obtained from the vveighted ~stimates for 
the AHS sample units, using the existing 
vveight. after the first-stage ratio estima
tion p~ocedure (i.e., the estimates em
ploying the noninterview and first-stage 
adju.stments). 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.AHS sample 
units. This procedure was designed to 
adjust the AHS sample estimates of hous
ing (i.e., the esti~ates employing the non
interview, first-stage, and second-stage 
adjustments) to independently derived 
current h9using estimates for four types 
of Vacant housing units and for 24 cate
gories for occupied housing units. Each of 
th~se 24 _cat~gories is a combirlation of 
the characteristics of residence, tenure, 
race of head, arid sex of head. 

~ The tliird-sta~ rati~ estimation fa"ctor 
foi- each. specified category was as fol
lows: 

.- -·'"""'--"• l . · ... ··~- ,,_. 

eu"rre!1t:independent es'timate of housing 
units in the category 

AHS ~ample es~irTI'ate 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· household survey conducted 
monthly by the .Bureau of the Census. 
The nu~erators of the ratios for vacant 
housing units vvere derived from data 
based on the Housing Vacancy Survey 
(t-IVS}, a quarterly vacancy survey con
ducted by the Bureau of the C-ensus. 

The denominators of the ratios \/Vere 
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 second- and third-stage ratio esti

mation procedures vvere repeated in an 
iterative process in order to bring the 
AHS estimates into close agreement with 
both sets· of independent estimates (i.e., 
the independerit estimates employed for 
both the second-stage ratio estimation 
process as well as those employed for the 
third-stage ratio estimation process}. The 
factors resulting from this iterative 
prOcess were theri applied to the existing 
weight on the, appropriate 'records; and 
the resulting.product was use'd as the final 
weight for tabulation. 

The effect of the third-stage ratio e;ti· 
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, vacan·cy s-i:atus, 
residence, race of head, and.sex of head. 
These characteristi~s are probably closely 
correlated with other housing character
istics measured for AHS. Therefore, 
~hr_oug~ t_he use of the t~ree-st~ge _ratio 
estimation procedure, one can expe~i the 
sample estimate t~ be improved substan
tially when the. sample housing popula
tion is brougrt,into close agreeme~t with 
a ·known distribution of the entire hoUs-

ing population with re·spect-to·these·basic · 
housing characteristics. 

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. i:he following is a de
scfiption of the sampiing and nonsam
pling errors as~ciated with the AHS
National sample. · 

Sampling errors . .:... The Particular sample 
used for this survey is one of a large num
ber of possible samples of the same. size 
that oould have been selected using the 
same sample design. Ev~n if the same 
schedules, instructions, and enumerators 
\NCre ·used, estimate~ from each ·of the 
different samples would differ from each 
other. The deviation Of a sample estimate 
from the average of all possible samples iS 
deli ned as the sampling error. The stand· 
ard 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 
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 enumerator errors (nonsamp~ing 

~rors), tx.Jt 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 measur_ed by the standard 
error, and biases and some additional 
nonsampling errors not measured by the 
standard error. 

The sample estimate and its estimated 
standard error enable one to construct 
interval estimates such that the interval . . 
inCludes.the average result ~fall possible 
sampl~s wi,th a knqwn probability; For 
example; if all possible s~mples were se
lected, each of these surveyed under 
essentially the same general conditions, 
and an estim.ate 8nd i~ e~timated starid
ard error were calculated from each sam
ple, then: ' . . 
· · 1. Approximately 68 percent of the 

intervals from one standard error be-, 
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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 
inteivals from t"wo standard errors be
low the estimate to two standard 
errors above the estimate would in
clude th£· average result of all possible 
samples. ' 

The average result of all possible sam
ples may or may not be contained in any 
particular com:puted inte'rval. However, 

for a particular sample one can say with 
specified confidence that the average re
sult of all possible samples is included in 
the constructed interval. 

The figures presented in the tables 
below are approximations to the stan~ard 
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 oost, a number of approxi· 
mations were req1;1ired. As a result, the 
tables of stand_ard errors provide an indi· 
cation 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 

TABLE I. Standard Err.ors of Estimated Number of Housing Units: 1975 (Exduding astimatas of 
housing units pertaining to lacking Complete Plumbing Facilitias, Mobile Homes, Sewage.Dis
posal, 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 

(0001 - (000) (000) (000) (000) (000) 

5 . . . . . . . . . 3 3 1,000 ... 38 35 
10 . . . . . . . . 4 4 2,500 . -. 59 49 
25 ........ 6 6 5,000 . .. 82 48 
50 .... · .... 8 8 10,000 .. 112 -
100 ....... 12 12 25,000 .. 156 -
250, ....... 19 19 50,000 .. 160 -
500 ....... 27 26" 75,000 .. 61 -

TABLE II. Standard Errors of Esti.mated Numbers of Housing Units Pertaining to lacking Complete 
Plumbing Facilities, Mobil• Homes, Sewaga Disposal, rnd Households with Head of Spanish 
Origin: 1975 

(68 chances out of 1 00) 

Standard error Standard error. 

- "Size of . - Size of - -
estimate Total, White 

Black estimate Total, White Black or Spanish or Spanish 
(000) (000) (000) (000) (000) (000) 

5 . . . . . . . . . 3 3 1,000 . .. 44 41 
10 ........ 4· 4 2,500 ... 69 57 
25 ' ....... 7 7 5,000 ... 96 56 
50 ........ 10 10 10,000 . ' 131 -
100 ....... 14 14 25,000 . . 163 -
250 ... ·~· .. 22 22 50,000 . . 167 -
500 ....... 31 30 75,000 . . 71 -
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errors applicable to housing unit esti· 
mates in this report. Table I shows the 
approximate standard errors applicable to 
all housing unit estimates except those 
pertaining to the specified items in the 
table. 

The standard errors shown in table II 
should be used for those specified items. 
Linear interpolation should be used to 
determine standard errors for levels of 
estimates not specifically shown in tables 
I and II. 

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 percen~
age and the size of the total upon which 
the percentage is based. Estimated per

centages are relatively more _r~~i-~bl~ than 
the corresponding ~~i~~t~s of _the riumer: 
ators of the percentages, particularlY 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 11. 

The standard errors shown in table IV 
should be used for those specified items. 
Two-way linear interpolation should be 
used to determine starldard errors for esti· 
mated percentages not specifically shown 
in tables Ill and IV.· 

For ,ratios of the form ( 100) (x/y), 
where x is not a subclass of y, tables 111 

. and IV undere·stimate 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) Jt:x r +( 1r 
V!lhere: x = the numerator of the ratio 

y =the denominator of the raiio 

ax= t~~- st3nda~d. err6r of the 
!numerator 

a =the standard error of the 
Y denominator 

Illustrations of the use of the standard 
error tables. Illustration '/.-Table A-1 of 
this report shows that. in the United 
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TABLE 111. Standard Errors of Estimated Percentages of Housing.Units: 1975 (Excludes estimated 
percentages of housing units pertaining to Lacking Complete Plumbing Facilities. Mobile Homes, 
Sewage Disposal, and Households with Head of Spanish Origin) 

168 chances out of 1001 

Estimated percentage 1 

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

50 
(000) 99 98 . 95 90 85 75 

5 .......... 5.3 7.5 11.7 16.1 19.2 23.3 26.9 
10 ......... 3.8 5.3 ·a.3 11.4 13.6 16.5 -19.0 
25 ......... 2.4 3.4 5.2 7.2 8.6 10.4 12.0 
50 ......... 1.7 2.4 3.7 5.1 6.1 7.4 8.5 
100 ........ 1.2 1:7 2.6 3.6 4.3 5.2 6.0 
250 ......... 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ........ 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 ....... 0.4 0.5 0.8 1.1 1.3 1.6 1.9 
2,500 ....... 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
5,000 ....... 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
10,000 ...... 0.1 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ...... 0.07 0.1 0.2 0.2 0.3 0.3 0.4. 
50,000 ...... 0.05 0.08 0.1 0.2 0.2 0.2 0.3 
75,000 ...... 0.04 0.06 0.1 0.1 0.2 . 0.2 0.2 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the stand
ard 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 IV. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Com· 
plate Plumbing Faeilitias, Mobile Homes, Sewage Disposal, and Households with Head of Spanish 
Origin: 1975 

(68 chances out of 100) 

Estimated percentage 1 

' Base of 
percentage 1 or. 2 or 5 or 10 or 15 or 25 or 50 

.(000) 99 98 95 90 85 75 

5 .......... 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 ......... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 ......... 2.8 3.9 6.1 8.4 10.1 12.2 14.1 
50 ......... 2.0 2.8 4.3 6.0 7.1 8.6 10.0 
100 ........ 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ........ 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ........ 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ....... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ....... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ....... 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ...•.. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 -, ..... - 0.09 0.1 . - 0.2 0.3 0.3 0.4 - 0.4 
50,000 ...... 0.06 0.09 0.1 .0.2 0.2 0.3 0.3 . 

1 Sta~dard errors are presented to_ the nearest one-tenth of 1 percent excePt When the stand
ard 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. 

States there were· 3,999,000 owner
occup ied housing units occupied by 
recent movers in 1975. Interpolation in 
table I of this appendix shows the stand
ard error on an estimate of this size is 
approximately 73,000. Consequently, the 
68-percent confidence interval as shown 
by these data is from 3,926,000 to 
4,072,000 housing units. Therefore, a 
conclusion that the . average estimate, 
derived from all possible samples, of 1975 
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 con
clude that the average .estimate, derived 
from all possible· samples, lies within the 
interval from 3,882,000 to 4, 116,000 
,housing units "."'ith 90 percent confidence 
and that the average estimate lies within 
the interval from 3,853,000 to 4, 145,000 
housing units with 95 percent confidence. 

Table A-1 also shows that of the 
3,999,000 -1975 owner-occupied housing 

~nits _ ~~n~i.~i_'!~ ~e~.n~ 11:1«?.Y..~r~..i!!_ _ _!b_~ 
United States, 307 ,000, or 7. 7 percent, 
had six persons or more. Interpolation in 
table Ill (i.e., interpolation on both the base 

. and percent) of this appendix shows that 
the standard error of the above percentage 
is approximately .5 percentage points. 
Consequently, the 68-percent confidence . 
interval, as shown by these daia,iS-frOffi 
7.2 .to 8.2 percent; the 90-percent confi
dence interval is from 6.9 to 8.5 percent; 
and the 95-percent confidence interval is 
from 6. 7 to 8. 7 percent. 

Illustration II.,,-Table A-19 shows that in 
the United States there were 133,000 
owner-occupied housing units occupied 
by Spanish recent movers. Table II above 
shows that the stanqard error of an esti-

. mat!!_O_f_0J~ sge _is_approximate!y~,000. 
(Table II should be used since this esti
mate pertain-s to households wit~ -head of 
Spanish origin.) Consequently, we could 
conclude with 68 percent confidence that 
the average· estimate, derived from all 
possible samples, of 1975 homeowner 
units occupied bY ~SpaniSh recent moiers 
lies within the interval ·from.117,000 to· 
149,000 housing_ units. Similarly, the 9(). 
perCent confidence·_ interval is from 
107,000 to 159,000 housing units; arid 
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the 95-percent confidence interval is 
from 101,000 to 165,000 housing units. 

Table A-19 also shows that of the 
133,000 owner-occupied · housing units 
occupied by SpaniSh ·recent movers, 
46,000, or 34.6 percent, had two bed
rooms. Interpolation in table IV (i.e., 
interpolation on both the base and per
cent) of this appendix shows that the 
standard error of the above perc~ntage is 
approximately 5.9 percentage· points. 
Consequently, the 68-percent confidence 
interval, as shown bv these data~ ·iS from 
28.7 to 40.5 percent; the 90-percent con
fidence interval is from 25.2 to 44.0 per
cent; and the 95-percent confidence inter
val is from·22.8 to 46.4 percent. 

Differen_Ces. -The standard errors shown 
are not directly a·pplicable to differences 
between two sample estimates. The stand
ard error of a differen·ce beivveen esti
mates is approximately etjual to the 
square root of the sum of the squares of 
the standard erro'rs of each estimate con
sidered separately. This formula is quite 
accurate for the difference betvveen esti· 
mates of the same. characteristic in two 
different areas or the difference between 
separate and uncorrelated characteristics 

·in the same area. If, ho~ver, there is a 
high positive correlation between the two 
characteristics, the formula' will over
estimat~ the true error. Also, if there is a 
high negative correlation betvveen the 
characteristics the formula Will under
estimate the true error: 

Illustration of the ·computation of the 
standard error of a difference. -Table A·l 
of this report also Shows that in ·the 
United States there were 428,000 owner
occupied housing units occupied by 
recent movers with five persons in 1975. 
Thus, the apparent difference betvveen 
t.he number of owner-occupied housing 
units occupied ~Y recent movers with five 

_ persons and the number with six persons 
or more is 121,000. Table .I shows that 
the standard error on an estimate of 
307,000 to be approximately 21,000 and 
that the st"andard error on an estimate of 
428,000 to be approximately 25,000. 
Therefore, the standard error of the esti
mated difference of 120,000 is about 
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33,000=v' (21,000)2 + (25,000) 2 
. . 

Consequently, the 68-percent confidence 
interval for the 121,000 difference is 
from 88,000 to 154,000 housing units. 
Therefore, a conclusion that the avera~ 
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 68,000 to 174,000 
housing units and the 95-percent confi
dence interval is from 55,000to 187,000. 
Thus, we can conclude with 95 percent 
confidenc~ that the. number of own~r
occupied housing units occupied by 

recent movers with five persons is greater 
than the number with six or more persons 
in the United States in 1975. 

Medians.-For the. medians presented in 
certain tables, the sampling· 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 such that there is a stated 
degree of confidence that the ·average 
median from ai'I possible samples .lies . 
within the i~terval. The follo~ing pro
cedure may be used to estimate confi
dence limits of a median base.don sample 
data: 

1. From the tables,' deterrTiin0 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 char
acteristic, read off the confidence in
terval corresponding to the t_wo 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 ir:iter
val may be det"?rmined 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 1M'.>uld 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 1975. The base of the distribution, 
from which this median was determined 
is 3,999,000. 

1. Table Ill shows that the standard 
·~~or of 50 percent on a base of 
3,999,000 is 1.0 percent. 
·2. To obtain a two·standard-error con
fidence interval on the estimated 
median, initially add to and subtract 
from 50 percent twice the standard 
error determined in step 1. This yields 
percentage. limits of 48.0 and 52.0. 
3. From table A-1, it can be seen by 
<;:umulating the frequencies for the 
first two categories that 1,569,000 

. owner-occupied ho~~ing units occu-
pied by recent movers, or 39.2 per
cent, had one and two persons 
(actually, the category of two persons 
is considered to be from 1.5 to 2.5 
persons) and that an additional 
841,000 housing units, or 21-0 per
eent, had three persons (i:e •• 2.5 to 3.5 
Persons). By linear interpolation, the 
lower limit of the 95-percent confi
dence interval is found to be about 

2.5 + 13.5-2.5) ( 
48·~~~9·2 ) = 2.9 

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

2 5 + (3 5' -2 5) (52.0-39.2) = 3 1 . . . 21.0 . . -- ------ ------ ... ·--· . 

Thus, the 95-percent confidence inter
val range.s from·2.9 to 3.1 persons. 

Nonsampling'errors.-ln ~neral, no.r:isam
pling errors can be attributed to many 
sources: Inability to obtain information 
about all cases. definitional diff.iculties, 
differences in the interpretation of ques
tions, inability or unwillingne.ss tO pro
vide correct information on the part of 
respondents, mistakes. in re~rdi~g or 
coding the data, and other" err~rs of 
collection, response, processing, coverage, 



APPENDIX B-Continued 

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 
ooniponents of the nonsampling error 
associated with the AHS estimates. A re
interview program was conducted for a 
sample of the AHS households. These 
households were revisited and answers to 
some of the questions on the AHS ques
tionnaire were obtained again. The origi; 
nal 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, a check was 
made at each of these households. to 
determine if the following was done dur
ing 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 
11Household 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. 

This check was for interviewer ev'aluation 

and cOntrol. 

The results of the 1975 reinterview 
stJdy are not available, however. it is felt 
that they will be similar to the results of 
.the· 1974 reinterview study, Which are 
presfnted· iri the following Census Bureau 
memoran-dun1, "Reinterview Results for 
the ArlrlUal · Housing Survey-National 
Sample:' 1974." Twenty-five items were 
included in' the 1974 reinterview study, 

some for the first -time. The estimated 
indexes of inconsistency for these items 
ranged from 4 to 35 with most items in 
the 20 to 30 range. The items with the 
higher levels of inconsistency tended to 
be the attitude and opinion items which 
V11ere expected to have relatively high in
consistency levels and VYere included in 
the AHS reinterview programs because 
they had not ·been previously tested. A 
20-50. interval is considered moderate on 
a range of 0-100 with a high index asso

. ciated with a high level of response vari
ability. 

The 1970 census rt?lr.iterview 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 costs of elec
tricity and utility gas were consistently 
overestimated .although the eff~ct on the 
average gross rent figures 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, the results of 
the reinterview studies are derived from 
sample surveys so there is sampling error 
associated with these estimates of non
sampling error. Therefore, the possibility 
of such ·er.rors should be taken into 

account when considering_ th~ results of 
this study. 

Coverage Errors.-With respect to errors 
of coverage and estimation for missing 

represented in the sample selected from -
1970 census units. However, it has been 
estimated that the 1975 AHS sample 

· misses about six percent (i.e., about 
600,000 units) of all conventional new 
construction (i.e., all conventional hous
ing units built after April 1970 in both 
permit-issuing and non-permit-issuing 
areas} because the permits for these 
missed units, which were built after April 
1970, were issued before 1970. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
new construction mobile homes. How
ever, new mobile homes in segments 
Where area sampling m'ethods were used 
do come into the AHS sample. In addi
t\on, new mobile homes in segments 
sampled from the 1970 census list also 
come into sample if the mobile homes are , 
located in mobile home parks, identified 
as such in the 1970 census. However, new 
mobile homes in these segments that are 
located in mobile home parks not in 
existence at the time of the 1970 census 
or not identified as such in the 1970 cen
sus have no chance of coming into the 
AHS sample. It has been estimated that 

· the 1975 AHS sample misses at least 
200,000 new mobile homes. The second
stage ratio estimation procedure was em
ployed to reduce the effect of both these 
deficiencies, although some bias in the 
AHS sample still exists. This is especially 
true for new mobile homes since it is 
believed that the corresponding inde· 
pendent estimate substantially understates 
the actual new mobile home inventory. 

data, it ·was mentioned previously in the Rounding errors.-With respect to errors 
section on estimation that the AHS new associated with processing, the rounding 
oonstructic;>n sample had deficiencies with of estimates introduces another source of 
regard to the representation of both con- error in the data, the severity of which 
ventional · new construction in permit- depends on the statistic being measured. 
issuing areas and new construction mobile The effect of rounding is significant rela-
homes. During the sampling of building tive to the sampling error only for small 
permits,· only those issued January_ ~·----percentage~.- median number of persons, 
1970, or later were eligible to be sainpled and median number of rooms when these 
to represent .conventional new construc
tion in permit-issuing areas. It had been 
assumed that units with permits issued 

· prior to 1970 would h.ave been completed 
by the time 'of the 1970 oensus (i.e., April 
1970\, and· therefore would have been 

.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 the survey. 
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SAMPLE DESIGN 

The 1975 estimates are based on data 
collected in October through December. 
1975 for the Annual Housing Survey 
(AHSl. which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for 
this survey was spread over 461 sample 
areas (called primary sampling units), 
comprising '923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 

Approximately 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Annual 
Housing Survey. Of this number. 3,70G 
interviews were not obtained because, for 
occupied housing units, the occupants 
were not found at home after repeated 
calls or were unavailable for some other 
reason; or, for vacant housing units, no 
informed respondent could be found 
after ·repeated visits. In addition to the 
72,600, there were also 7,300 sample 
units which were visited but found not to 
provide information relevant to the 1974 
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). 
Then the PSU's were 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
representing (SR) since the sample from 
the sample area represented· just that 
PSU. Each one of the other 220 strata 
consisted of a group of PSU's and were 
referred to as non-self-representing (NSR), 
since the sample of housing units from 
the sample PSU in a stratum represented 
the other PSU's in the stratum as well. 

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

Designation of sample housing units for 
the 1975 enumeration.-The sample hous· 
ing units designated to be interviewed i~ 

' 

the 1975 enumeration consisted of the 
following categories, which are described 
in de~ail in succeeding sections. 

1. All sample housing units that were 
interviewed in the 1974 enumeration. 
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 
enumeration but which could become 
eligible in the future) in the 1974 
enumeration. (For a list of type A 
and type B noninterview reasons, see 
facsimile of 1975 AHS questionnaire, 
page 1.) 
3. All sample housing units that were 
selected from the list. of building 
permits issued since the 1974 enumer
ation. (Th is sample represents the hous
ing units built in permit-issuing areas, 
since the 1974 enumeration.) 

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 AHS was determined 
so that the overall probability of selec
tion 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 AHS. In addition, a sample of 
new construction building permits was 
also selected to represent the. units con
structed since the 1970 census. These 
samples were selected at about twice the 
rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice 
as large as needed. This sample was split 
into two equal-sized samples-one to be 
used for AHS and one to be held in 
reserve for possible future use for AHS. 
The procedure used to split this sample 
into half·samples is described in the next 
section. 

The sample of 1970 census units was 
selected in several stages of sampling. The 
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first step was the selection of a sample of 
census enumeration districts (ED's), ad
ministrative units used in the _1970 census. 
The probability of selection for an ED 
was proportionate to its 1970 population. 
The next step was to selec~ an expected 
cluster of about four neighboring housing 
units within each sample ED. For most 
of the ED's, the selection was accom
plished using the list of addresses for the 
ED as compiled in the 1970 census. How
ever, in those ED's where addresses were 
incomplete or inadequate (mostly rural 
areas), the selection process was accom
plished using ar~a sampling methods. 
These ED's were divided into segments, 
i.e., small land areas wotn well-defined 
boundaries, having an expected size of 
fot:ir, or a multiple of four, housing units. 
Those segments with an expected size 
which was a multiple of four were further 
subSampled at the time Ot enumeration ~ 
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 chronolog
ically ordered by month issued, and com
pact clusters of approximately four hous
ing l:Jnits 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 permits were brou.ght into the 
sample as a result of the area sample 
described above. 

Splitting of the. sample.-The sample 
selection procedure as described above 
produced 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). One can expect a 
minimum loss in precision for segments 
of size-four housing units in rural areas 
because of the heterogeneity of this type 
of housing unit. Segments of size-two, 
however, were considered to be, more 
optimal for sampling within those areas 
where one could expect neighboring units 
to be very similar {e.g., urban areas <ind 
new construction units). It is felt that if 
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one were to go to segments of size-four 
housing units in this type of area, a 
significant loss in precision would result. 
A splitting ope~ation was then carried out 
for segments sel~ted from the census 
address and new construction frames. 
This consisted of halving each segment· 
of four housing units that was selected 
for the sample. Two housing units from 
each segment were to be included in the 
survey and two housing units were to be 
held in reserve. No splitting operation was 
carried out within the segments selected 
from the area sampling frame; every other 
area sample segment of four housing units 
was used for the survey and the remaining 
segments 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 segments, 
this meant that the other half of. the seg
ment (an expected two housing units) 
was reactivatea in 1974 if the segment 
was rural. Similarly for area segments, 
this meant the entire reserve segment (an 
expected four housing units) was reacti
vated in 1974 if the segment was rural. 
This supplementation increased the over
all probability of selection for sample 
housing units in rural areas to about 2 in 
1,366; whereas, the over.all probability 
of selection for sample housing units in 
urban areas remained at 1 in 1.366. 

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

Housing Characteristics, United States 
Summary. 

ESTIMATION 

AHS-National Sample.~ The AHS-Nation
al sample produced estimates. of two 
types: Estimates of the l975 housing, 
inventory and estimates. of ~nits re
moved from th"e housing inventory 
between 1973 and 1975 (i.e., 1973-1975 
lost units). Each type of estimate em
ployed a separate, though.similar, estima
tion procedure as described below. 

1975 housing inventory.-The 1975 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 sele~tion) was adjusted to 
account for the type A noninterview 
housing units encountered in AHS~ · 
This noninterview adjustment was done 
separately for different categories of 
occupied and vacarit units. The nor_iinter
view adjustment was ~qual. to t~e follow
ing 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. The procedure was designed 
to reduce the contribution to the variance 
arising from the sampling of NSR PSU's. 

. The first-stage ratio estimation pr9cedure 
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 ea~ .specified category was as follows: 

The 1970 census housing pop.ulation in 
the residence-te.nure category for all 

NSR strata· in a 'census·reQion 
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.The numerators of the ratios. were 
calculated by obtaining the 1970 census 
housing counts for each of the residence
tenure categories for each NSR stratum 
and summing these counts across the 
NSR strata in each census region. The 
denominators Were calcuated 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 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-sta9e ratio estimation pro
cedure was only employed for AHS 
new construction · sample units _ (i.~ .. 
sample units built April 1, 1970, or 
later); This procedure was designed to 
adjust the. AHS sample· estimates of new 
constructiOn units to independently de
rived current estimates for nil"_le ccitegories 
of new construction units for each of the 

four regions (i.e., six categories for con
ventional new construction u·nits and 

three for new construction mobile 

homes). These independent estimates 
were considered to be the best estirTiates 
available for the number of new construc

tion units. This adjustment was necessary. 
to correct for known deficiencies in the 
AHS sample with regard to representation 
of new construction units (see the section 
on ~onsampling error). 

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

cUrrent independent estimate of new 
construction units in the category 

AHS sample estimate of new construction 
units in the category · 

The numerators of the ratio's were de

rived from data based on the Survey of 
Construction (SOC), a survey of build
ing- permits conducted monthly· by the · 
Bureau of the Census. The numerator.s 

of the ratios for new construction rrlObile 
homes were deri\'ed from estimates of 
mobile home shipments adjusted: to 

account for mobile homes shipped and_ · 
actually occupied as primary residences. 

The denominators of "the ratios were 
Obtained· from the weighted estimates 
for the AHS sample units, using the exist
ing weight after the first-stage ratio esti
mation procedure (i.e., the estimates em· 
ploying the noninterview and first-stage 
adjustments). 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 AHS sample 
units. This procedure was designed to 
adjust the AHS sample estimates of 
housing (i.e., the estimates emplOying 
the noninterview, first-stage, an-d second

stage adjustments) to independently _de
rived current housing estimates for four 
types of vacant housing units and for 24 
cateQories for occupied housing units. 
Each of these 24·categories is a combina
tion of the charaCteristics of residence, 
tenure, race of head, and sex of head. 

The thircf.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 nuinerators of the ratios for oc
cupied housing units were derived fro_m 

data based on the Current Population 
Survey (CPS), a 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 quanerly vacancy survey 
conducted by the Bureau of the Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample uni is,- 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- and third-stage . ratio 
estimation procedures were repeated in 

an- iterative process in order to bring the 

AHS estirTiates.:into_ close· agreement with 

both sets of independent estimates (i.e., 
the independent estimates employed for 
both the seconcf.stage ratiO estimation 
process as well as those employed for the 
third'stage· ratio estimation process). The 
factors resulting from· this iterative 

process were then applied to the existing 
weight On the appr~priate· records, and 
the resulting product was used as the 
final weight for tabulation. 

The ·effect' of tiie third-stage ratio 
estimation procedure, as well as the 
overall estimation procedu're •. Was to· 

reduce the ~mpli~g errc;>r for mcist sta-. 
tistics below what would have been ob
tained by simply weighting the results of 
the sample by the inverse of the prob
ability of selection. The distribution of. 
the housing i>op.ulation ·selected for the': 
sample differed somewhat, by chance; 
from that '!f the. nation as a whole in 
such: basic · housing characteristics ·as 
tenure, vacan~y "status, residence, race 
of head, and sex of head .. These character- -
istics are probably closely correlated with 
other housi,ng. characteristics measured 
for AHS. Therefore, through the use of 
the three-stage ratio estimation procedure 

one can expect the sample.estimate to be 
improved substantially when the sample 
housing population is brought.into close 
agreement with a known distribution of 
the entire housing population with respect 
to these., basic- housing characteristics. 

1973-1975' 10;1 units.-The 1973-1975 
lost unit estimates employed the three: 
stage ratio estimatioh procedure used to· 
produee the AHS.National estim-ates 
of the 1973 housing inventory, as was 
described in the. 1973 Current Housing 
Repon, series H-150-73A, General Hous
ing Characteristics for the United States 
and' Regions. Since the 1973-1975 lost 
units existed by definition in the 1973 
housing inventory, there was a 1973 
housing inventory weight associated with 
each 1973-1975 lost unit. This -weight 
was used to tabulate· the estimates of · 
the ,·characteristics - of "the ' 1973-1975 
lost units. Also, the general effect of this 
estim_ation:•procedure was to reduce the···· 

samPling error for most statistics below 
what would have ooen obtained by" simply 
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weighting the results of the sample by the 
inverse of .the p.robability of selection. 

Ratio Estimation Procedure of the 1970 
Census of Population and • Housing.
Thi_s ·report p~esents data on the housing 
characteri.stics of the 197q Census of Pop
ulation and Housing. The statistics based 
on 1970 census sample data employed a 

ratio estimation . proceaure which was 
applied separately f!'r each of the three 
a:nsus samples. A. detailed description 
of the ratio estimation procedure em· 
ployed. fa; ·the 1S70 census ca~ be ob 
tafned in the 1970 census report, HC(l)-
81, Det8iled Housi.ng 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 sampl_inQ.and nonsampling 
errors associated with the AHS.National 
sample and of the nonsampling errors 
associated with the 1970 cimsus estimates. 
A description of the sampling errors 
associated with'the sample estimates from 
the 1970 census- appears in the 1970 
census report.' HC(1)·B1, Detailed Hous-' 
ing Characteristics, United States Sum· 
mary. The sampling errors for 1970 
census data are much smaller than for 
AHS data. In making comparisons be· 
tween the two ~ata: sources, it can be 
safely assumed that the census data are 
su.bject to zero samplin~ e.rrors. 

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of ,possible sampies of the same 
size that could have been selected using 

""the same sample design. Even if the same 
schedules, instructions, and enumerator:s 
were used, estimates from each of. the 
different samples would differ from each 
other. The deviation of a ·sample estimate 

. from the average of 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 
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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 enumerator 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 sample estimate and its estimated 
standard error enable on.e to· construct 
interval estjma~es such that the interval 
includes the average result of all possible 
samples_ with a known· probability. For 
example, . if all possible samples were 
selected,. each. of ·th.ese surveyed under 
essentially the .same general conditions, 
and an estimate and its estimated stand· 
ard ·,error were calculated from each 
sample, then: 

TABLE 1. Standard Erron of Estimated Number of Total Housing Units: 1975 (Excluding estimates 
of housing unib pertaining to Cooking Fuel, Lacking Complete Plumbing Facilities, Mobile Homes, 
Sewage Disposal, Source of Water, and Housaholds with Head of Spanish Origin) 

(68 chances out of 
0

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) 

5 ........ 3 3 1,000 .... 38, 35 
10 ......... 4 4 2,500 . ·-·" ... 59 49 
25 ........ 6 6 5,000 .... 82 48 
50 ...... ;· 8 8 10,000 .... ' . 112 -
100 ....... ' 12 12 25,000 ••.. 156 -
250 ....... 19 19 50,000 .... 160 -
500 ....... 27 26 75 000 .... 61 . -

. " 

TABLE II. Standard Erron of Estimated Numben of Total Housing Units Pertaining to Cooking 
Fuel, Lacking Complete Plumbing Facilities, Mobile Homes, Sewage Disposal, Source of Water, 
and Households with Head of Spanish Origin: 1975 · 

(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) 

5 ........ 3 3 1,000 .... 44 41 
' 10 ....... 4 4 2,500 . ... 69 57 . 

25 ....... 7 7 5,000 . . '. .. ' ·96. 56 
50 ........ 10 10 10,000 .... 131 -
100 ....... 14 14 25,000 .... 183 -
250 ....... 22 22 50,000 .... 187 -
500 ....... 31 30 75.000 ..... 71 -
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TABLE ·111. Standard Errors of Estimated Numlier of Urben Housing Units: 1975 
; I' (. -.: .... ;. .• -.- . ' -- ··--.· 

";"" · (68 chances out Ot 100) 

Standard error .. . Standard error 
- ., 

uiu~n housing units - Mobile homes, lacking · '. Urban housing units Mobile homes, lacking 
Size of (except those in the plumbing, cooking fuel, iSize of . (axcept those in the plumbing, cooking fuel, 
estimate next coluinn) or. sewaga disposal " . estimate next column) or sewaga disposal 

.. 
' Total, White, or Total, White, or . ; ... ' Total, White, or · Total, White, or 

Black Black Black Black_ 
Spanish origin Spanish origin ' . .. Spanish origin Spanish origin 

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

.. 
.5 ....... 3· 3. 
10 ...... 4 4·. 

25 ....... 6 . 6. 

50 ...... 9· 1,9-

100 •.. · ... 13 13 
250 ...... . 20 20 
500 ..... :; • 28 27 

. 

1. Approximately 68 percent of the 
intervals from one standard error be
low the estimate to one standard error 
above the estimate w~uld include ttie" 
average ·result of all possible •• ,,;pies. 
2. Ap~roximat~ly 90 percent of th.e 
intervals from 1.6 standard errors 
below the estimate to 1.6 standard 

. ' 
~rr_ors above th~ es!imate would in: 
cl ude the average result of all possible 
samples. · '· 

.. 3 ... :3 .. 1,000 . .. 
5 ',5. .. 2,500· . .. 

- 7· ,7 5,000 . .. 
. 10 10 10,000 •.. 

•• . 15 ·15. 25,000 ... 

' 23 23 ,. 50,000 ... 
,-; .• 33 • '.32 

. . .. ' 

result, the tables of standard errors 
provide an -indi~tion of the order of 
magnitude of the standard errors rather 
tha~l' t"'he,, precise standard error for anY 
specific itein: · . ' · 

· Tabl-;,s)'through V pr~;;,;nt the sta~d.ard 
errors applicable to th~ '1975 housing in
ventory, estimates in this report, and table 

'v( .. pre~n_ts the standard errors applic'. 
able to 1973-1975 lost housing unit esti· 
.m!'les in thi~ report, Table I 'Shows the 

3. Approximately 95 percent of the· . approximate standard errors applicable to 
intervals from two standard ~ .. r~i-s be.- au {975 . _housing -inventory estimates 
low the estimate . to two standard · .exceP.t"those pertaining .to the specified 
errors above the estimate woi.lld in- items· in ·the table,: those pertai~ing ·to· 

'elude the average res~~t of all possible urban'."or rural items, and those pertaining 
sampleS. to estimates of ~ac.~nt housiOg Units. 

· The average result of all possible The standard errors shown in table, II 
samples may or may .not be contained i~ • . should be used for ·those speCified items 
any particular computed interval. How- . in table I, the stahdard ;errors sh'oWn iri 
ever. for a particular sample, one;can say tables Ill and IV should be used for urban 
with specified confidence that ,the aver- and rural.", items respectively, and the 
age result of all possible samples is in' standard ~~rors shown in table v should 
eluded in the constructed . ·intervai. be used for estirilates pertaining to vacant 

The figures presented in the tables be- 'housing units. Linear interpolation should 
lqw are appro~imations to the.st'andard ·be used \to determine standard erro~s for 
errors of various estimates shown' in· this levels of eStimates. n~ specifically sh Own 
rep0rt. In order.toderi~e standard errors in tables I throughVL 
that would be applicable to a. wide.. The.reliability.of an estimated percent-
variety of items .and. also could be pre- age cOmputed by .using sample data for 
pared at a moderate· cost, a nurrlber of~. ,..."both ~urTierator and den~niin.at~r de
apProxiniations were required ... As a .. ~-·pe~ds1 

upon both .the Size.of the.percent-

40 37 46 43 
62 51 72 59 

.86 50 101 58 
116 - 136 -

157 - 183 -
135 - 158 -

age and the size of the total upon which 
the percentage is based. Estimated per
centages are relatively more reliable than 
the corresporiding estimates of the nu-

TABLE IV. Stand,ard Errors of Esti: .. ated 
Number of Rural Housing Units: 1975 

Size of 
- estimate 

(OOO) 

5 ..... . 
10 
25 .... . 
50 .... . 
100 .... . 
250 .... . 
500 .... . 
1,000 ... . 
2,500 .. . 
5,000 .. . 
10,000 .• . 
20,000 .. 

(68 chances out of 100) 

Standard error 

Rural housing 
units (except 

· those in the 
next column) 

(ODO) 

2 
3 
5 
8 

11 
17 
24 

.34 
54 
75 

104 
139 

Source of water, 
m"obile homes, 

sewage disposal, 
or Spanish 

origin 
(000) 

3 
4 
6 
9 

13 
20. 
28 

?.~- 40. 
63 
88 

121 
162 
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TABLE v. Standard Erron of Estimated 
Number of Vacant Housing Units: 1975 

(68 chances out of 100) 

Size of 
Standard error 

estimate 
Total Urban Aural · 

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

5 .... ' .... 3 3 2· 
10 . . . . . . . 4 4 3 
25 •....•. 6 7 5 
50 ....... 9 9 8 
100 ....... 13 13 11 
250 ....... 20 21 18 
500 ....... 29 30 27 
1,000 ..... 42 43 41 
2,500 ....• 71 73 -
5,000 ..... 109 - -

TABLE VI. Standard Erron of Estimated 
Number of Lost Housing Units: 1973-1975 

(68 chances out of 100) 

Standard error 
. 

Size of 
estimate Total Urban Aural 

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

5 ..... ; .. 3 3 3 
10 . . . 4 5 4 . . . . . . . 
25 ....... 7 7 6 
50 . . . . . . . .10 10 9 
100 ....... 14 15 13 
250 ....... 22 24 20 
500 ....... 32 34 29 
1,000 ..... 47 - -

merators of the percentages, particularly 
if the percentages are 50 percent or more; 

Tables VII through XI present the 
standard errors- of estimated-Per~ntages. 
Table VII shows the approximate stand· 
ard errors of all estimated percentages of 
the 1975 housing inventory except tnose 
pertaining to the specified items in table 
VIII. In addition to those specified items, 
table VIII also shows the approximate 
standard errors of urban, vacant hoi..ising . 
units and oftotal 1973-1975 iost housing 
units. Table IX shows the approximate 
standard errors of all estimated. percent· 
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ages of the 1975 rural housing inventory 
except those pertaining to the.specified 
items in table X. Table. X also shows the 
approximate standard errors of vacant 
housing units .and of the 1975 urban 
housing inventory .except those pertaining 
to the specified items in table XI. Table 
XI also shows the approximate standard 
errors of urban 1973·1975 lost housing 
units. Two-way linear interpolation 

· should be used to determine standard 
errors for estimated percentages• not 
specifically shown· in tables. VII through 
·XI. 

For ratios .of the form •. 100(x/y), 
where x is. not a subclass of y, tables 
Vll-~I 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 app/oximation 
of th.e standard error may be obtained 
by letting the standard error of the ratio 
be approximately equal to: 

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 
denoniinator-

' .. 
11/ustratians 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 31,1.07,000 
owner-occupied housing units in 1975. In
terpolation in column 1 of table 111 of this 
appendix shows that the standard error 
of an estimate of this size is approxi
mately 151,000. Consequently, the 68-
percent confidence interval, as shown by 
these data, is from 30,956,000 to 

. •I • • . ' 

TABLE VII. Standard Erron of Estimated Pen:entegas of Housing Unlti: 1975 (Excluding esti-
. mated' percentages of housing units 

0

perteining to Cooking Fuel, Lacking Complate Plumbing 
Facilitias, MobHe Homes, Sewage Disposal, Water Supply, Households with Heed ·of Spanish 
Origin, 19?J-1975 Lost Housing Units, and Vecants) · .. ' : .. . "\, 

Base of 
percent~ge . 

(000) 

5 ... :·: .. . 
10 .' ..... . 
25 .. ~ ... . 
50 ...... . 
100 ...... . 
250 .... .' .. 
500 .. : • .... . 
1,oao· ... : .. 
2,500 .... . 
5,000 .... . 
10,000 ... . 
25,000 ' ... . 
50,000 . : .. 
75,000 .... 

1 or 
99 

5.3 
3.8 
2.4 
1.7 
1.2 
o:a 
0.5_' 
0.4 
0.2 
0.2-
0.1 
.Q.07 
0.05 
o.o4 

(68 chances out of'100) 

Estimated percentage' 

2 or 
98 

7.5 
5.3 
3°.4 
2.4 
1.7 
1.1 
0.8 

.- ·. 0.5 

0:3 
,Q.2 
.0.2 
0.1 
·a.as 
0.06 

5 or 
95 

10 or 
90 

·., ' ~. 

11.1 16:1 
B.3 11 .4 
5.2 7.2 
3.7 5.1 

; 2.6 3.6. 
1.7 2.3 
1.2 1.6 

'-\~ 

0.8 1.1 
0.5 0.7 
0.4 0.5 
0.3 OA 
0.2 0.2 
0.1 U.< 
0.1 0.1 

15 or 
85 

19.2 
13.6 

8.6 
6.1 
4.3 

·2.1 
1.9 
1.3 
0.8 
0.6 

.. 0.4 

0.3 
·0.2 

' 0.2 

25 or 
·75 

23.3. 
16.5 .• 

10.4 
7.4 
5.2 
3.3 

. --- 2,3_ 
1.6 

·1.0 
0.7 
0.5 
0.3 
0.2 
0.2 

50 

26.9 
19.0 
12.0 
8.5 

'-

6.0 
3.8 
2.7 
1.9 
1.2 
0.8 
0.6 
0.4 
0.3 
0.2 

1 Standard errors are presented to the nearest on~-tenth of ~~e perceni:ege Point except when 
the standard error Is less than one-tenth of one perceiitage point; in"those cases, the standard error 
is shown to the nearest one-hundredth of one percentage point . . 
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31,258,000 housing units. Therefore, a 
conclu~ion - 'that the .average e~ti~ate, 
derived from all possible samples, of 
1975 owner-occupied housing units in 
urban areas lying within a range com
puted in this way would be correct ft?r 
roughly 68 percent of all possible samples. 

·Similarly, we could conclude that the 
average estimate, derived from all possible 
Samples, lies ·within the interval fr-om 
30,865,000 to 31,349,000 housing units 
with 90 percent confidence; and that 
the average estimate lies withiil the 
interval from 30,805,000 to 31,409,000 
housing units with 95 percent confidence. 

Table A-1 also shows that of· the· 
31, 107,000 owner-occupied housing units 
in urban areas, 9,691,000, or 31.1 per
cent, were occupied by two persons. 
lnterPolatiOn in table X (i.e., _interpola
tion on both the base and the percent) of 
this appendix shows that the standard 
error of the above percentage is approxi
mately .3 percentage points. Conse
quently, the 68-percent confidence inter
val, as shown by these data, is from 30.8 
to 31.4 percent, the 90-percent confi
dence interval is from 30.6 to 31.6 per
cent,· and the 95-percent confidence 
interval is from 30.5 to 31.7 percent: 

Illustration II. -Table A-2 of this. report 
shows that in the rural areas of the United 
States there were 127 ,000 specified 
owner-occupied, farm housing units in 
1975. Interpolation in column 1 of table 
IV of this appendix shows that the stand
ard error of an estimate of this size is 
approximately 12,000 .. Consequently, the 
68-percent confidence interval, as shown 
by these data, is from 115,000to 139,000, 
~ousing units. Therefore, a conclusion 
that the average estimate, derived from 
all possible samples, of 1975 specified 
owner-occupied, farm housing units lying 
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 frOni ·all possible samples, lies 

within the interval . from 108,000 . to 
146,000 housing units with 90 percent 
confidence; and that the averaae estim~e 
lies within the interval from 103,000 to. 

TABLE VIII. Standard Errors of Estimated Pen:antages of Housing Uniu Pertaining to Cooking 
Fuel, L .. king Complete Plumbing Facilities, Mobile Homes, Sewage Disposal, Water Supply, 
Households with Head of Spanish Origin, 1973-1975 Lost Housing Units, and Vacant Urban 
Housing Units: 1975 

{68 chances out of 1001 

Base of 
Estimated pen:entage1 

pen:entage 
1 or 2 or 5 or 10 or 15 or 25 or 

(000) 99 98 95 90 85 75 
50 

5 ........ 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 ....... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 ....... 2.8 3.9 6.1 8.4 10.1 12.2 ·, 14.1 
50 ....... 2.0 2.8 4.3 6.0 7.1 8.6 10.0 
100. - - .... 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ....... 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ....... 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ..... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 - .... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 .... - 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 .... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 .... 0.09 0.1 0.2 0.3 0.3 0.4 0.4 
50,000 0.06 0.09 0.1 0.2 0.2 0.3 0.3 
75,000 .... 0.05 Q.Q7 I 0.1 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 one percentage point; in those cases, the standard error 
is shown to the nearest one-hundredth of one percentage point. · 

TABLE IX. Standard Erron of Estimated Percentqes of Rural Housing Units: 1975 (Excluding 
estimated pen:antages of rural ho~sing units pertaining to Mobile Homes, Source of Water, 
Sewage Disposal, Households with Head of Spanish Origin, 1973-1975 Lost Units, and Vatant 
Rural Housing Units) 

(68 chances out of 1001 

Base of 
Estimated percentage' 

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

(000) 99 98 95 90 85 75 
50 

5 ...... - . 4.9 7.9 10.7 14.7 17.5 21.3 24.5 
10 ....... 3.5 4.9 7.6 10.4 12.4 15.0 17.4 
25 .. - .... 2.2 3.1 4.8 6.6 7.8 9.5 11.0 
50 ....... 1.5 2.2 3.4 4.7 5.5 6.7 7.8 
100 ....... 1.1 1.5 2.4 3.3 3.9 4.8 5.5 
250. - ... - . 0.7 1.0 1.5 2.1 2.5 3.0 3.5 
500. - ..... 0.5 0.7 1.1 1.5 ·1.8 2.1 2.5 
1,000 ..... - 0.3 0.5 0.8 1.0 1.2 1.5 1.7 
2,500 - ... - 0.2 0.3 0.5 0.7 0;8 1.0 1.1 
5,000 ..... 0.2 0.2 0.3 0.5 0.6 0.7 0.8 
10,000 .... 0.1 0.2 0.2 · ·a.3 o.4 .... '0.5' 0.5 
20,000 .... 0.08 0.1 0.2 0.2 0.3 0.3 

.. 
0.4 

• 
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 one percentage point; in those cases, ~he standard error 
is shown to the nearest one-hundredth of one percentage point. 
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TAB Lt: X. Standard Errors of Estimated Percentages of Rural Housing Units Pertaining to Mobile . 
Home~ Source .of Water, Sewage Disposal, Households with Head of Spanish Origin, and 
1973-1975 Lost Units; of Total Vacant Housing Units; and of Urban Housing Units: 1975 
(Exciuding estimated percentages of urban housing units pertaining to Mobile Homes, Lacking 
Complete Plumbing Facilities, Cooking Fuel, Sewage Disposal, and 1973-1975 Lost Housing 
Units) 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(OOO) 99 98 95 90 85 75 
50 

5 .......... 5.7 8.0 12.4 17.1 20.4 24.7 28.5 
10 ......... 4.0 5.6 8.8 12.1 14.4 17.5 20.2 
25 ......... 2.5 3.6 5.6 7.6 9.1 11.0 12.7 
50 ......... 1.8 2.5 3.9 5.4 6.4 7.8 9.0 
100 ....... 1.3 1.8 2.8 3.8 4.6 5.5 6.4 
250 ........ 0.8 1.1 1.8 2.4 2.9 3.5 4.0 
500 ........ 0.6 0.8 1.2 1.7 2.0 2.5 2.9 
1,000 ....... 0.4 0.6 0.9 1.2 1.4 1.7 2.0 
2,500 ....... 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ....... 0.2 0.3 0.4 0.5 0.6 0.8 0.9 
10,000 ...... 0.1 0.2 0.3 0.4 0.5 0.6 0.6 
25,0GO ...... 0.08 0.1 0.2 0.2 0.3 0.3 0.4 
50,000 ...... 0.06 0.08 0.1 0.2 0.2 0.2 0.3 

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

TABLE XI. Standard Erron of Estimated Percentages of Urban Housing Units Pertaining to 
Cooking Fuel, Mobile Homes, Sewage Disposal, Lacking Comple!" Plumbing Facilities, end 

'1973-1975 Lost Housing Units: 1975 

(68 chances out of 100) 

Base of 
Estimated percentage' 

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

1000) 99 98 95 90 85 75 
50 

5 ........ 6.6 9.3 14.4 19.9 23.7 28.7 33.1 
10 ....... 4.7 6.6 10.2 14.1 16.7 20.3 23.4 
25 ....... 2.9 4.1 6.5 8.9 10.6 12.9 14.8 
50 ....... 2.1 2.9 4.6 6.3 7.5 9.1 10.4 
100 ....... 1.5 2.1 3.2 4.4 5.3 6.4 7.4 
250 ....... · 0.9 1.3 2.0 2.8 3.3 4.1 4.7' 
500 ....... 0.7 0.9 1.4 2.0 2.4 2.9 3.3 
1,000 ..... 0.5 0.7 1.0 1.4 1.7 2.0 2.3 
2,500 ..... 0.3 0.4 0.6 0.9 1.1 1.3 1.5 
5,000 ..... 0.2· 0.3 0.5 0.6 0.7 0.9 1.0 
10,000 .... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 .... 0.09 0.1 0.2 0.3 0.3 0.4 0.5 
50,000 .... 0.07 0.09 0.1 0.2 0.2 0.3 0.3 

1 St11ndard errors are presented to the nearest one-tenth of one percentage point except when 
the standard error is less than one-tenth of one percentage point; in those cases, the standard 
error is shown to the nearest one-hundredth of one percentage point. 
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151,000 housing units with 95 percent 
confidence. 

Table A·2 also shows that of the 
127,000 specified owner-occupied, farm 
housing units in rural areas, 64;oob, or 
50.4 percent; were owned free ·and clear. 
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 approximately 
5. 1 percentage points. Consequently, the 
68·perc8nt confidence interval, as shown 
by these data, is from 45.3 to 55.5 per
cent; the 00-percent confidence interval 
is from 42.2 to 58.6 percent; and the 95, 
percent confidence interval is from 40.2 
to 60.6 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, t~~re is a 
high positive correlation between the 
two characteristics, the fonnula will 
overestimate the true error. Also, if there 
is a high negative correlation between .· 
the two characteristics, . t.he formula 
will underestimate the true standard 
error. 

Illustration of the computation of the 
standard e"or of a difference.-Table 
A· 1 of this report shows that in urban 
areas of the United States there were 
5,537,000 owner-occupied housing 
units with three persons in 1975. Thus, 
the apparent difference between the 
number of 1975 owner-occupied housing 
units in urban areas with two persons 
and those with three persons is4, 154,000. 
Column 1 of table 111 shows that the 
standard error of .9,691,000 is approxi
mately 114 ,000 and that the standard 
error of 5,537,000 is approximately 
89,000. Therefore, the standard error 
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of the' estimated. diffe[ence o{4, 154,000 
is about 

'145,000 = ..; (114,00.0)2 + (89,000)2 

Consequently, the 68-percent .confidence 
interval for the· 4,154,000 difference is 
from. 4,009,000 to 4,299,000 housing 
units. Therefore, a·. conclusion that the 
average estimate of this difference, de· 
rived from all possible samples, lying 
within a range computed in this way 
would be correct 'tor roughly 68 percent 
of all possible· sampl.es .. Similarly, the 
90-percent confidence iriterval is from 
3,922,000 to 4,386;000; and ti'\• 95· 
percent confidence . in~rVal is from 
3,864,000 to 4,444,000-, Thus, we can 
conclude with 95 percent confidence that 
the number of 1975 owner-occupied 
housing units inside SMSA's with· two 
pers.ons 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 meOians presented in· 
certain tables, the Sampling error depends 
on the Size of the base ·and orl the dis· · 
tribu'iiori upOn which the me'dian is based. 
An approXi"1ate method for measuring 
the. reliability of the estimated median 
is to deternline. an interval about the 
estimated median such 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 distribution of the char·· 
acteristic; read .off the confidence in· 
terval· correspond_ing to the twq points 
established in step 2. " 

For about 68 out of·· 100· possibl~ 
. samples: "the' --averaQe"· m·edian "from ··a11 

possibl_e samples 'would lie between these 
two values. 

A two-standard-error confidence inter
val may be determined by finding the 

v81u.~s 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 
f;om ail possible samples would lie be-
tweeii these twO v~lues. · 

Illustration of the computation of the 
95-percent confidence interval for a 
median.-Table A-1 of this reports.hows 
the median number of persons in owner-· 
occupied housing" units in urban areas 
was 2.8 in 1975. The base of the distri· 

. bution from 'Jl.'.hich this median was de
_termined is 31,107,000. 

1. From table X, the standard error 
of a 50-percent characteristic on the 

'base of 31,107,000 is .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 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 13,885,000 
housing units, or 44.5 percent, had 
one and two persons (actually, for 
purposes. of calculating the median, 
the category of tWo persons is Con
.sidered to be from i .5 to 2.5 persons) 
and that an additional 5,537 ,000 
?wner-occupied housing units, or 17 .8 
percent, had three persons (i.e., 2.5 to 
3.5 persons). By linear interpolation, 

. the lower limit of the 95-percent con· 
findence interval is found t~ be about 

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

Thus, the 95-pe'rcent confidence inter· 
val ranges from 2.8 to 2.9 persons. Al· 

· though it appears that this confidence 
interval has the sample estimate as the 

lower limit, it .actually is a refi~ction of 
the rounding error associated With this 
media'n (see the par~graph ·on rounding 
error in the. nonsBmpling errOrs. section 
of this appendix). 

Nonsampling . errors.-ln general, non
sampling errors can tJe attributed to many 
sources: Inability to obtain information -
about' all cases, definitional difficulties, 
differ~nces in the interpretatiOn of 
questions, inability or unwillingness to 
provide correct. information on the part 
of resp~r1dents, iTiistakes in recording or 
coding the data, and other. errors of 
collectiqn, response, processing, coverage, 
and. estimation f~r m)ssing data. As can 
be seen from the above list, nonsampling 
errors are not unique to sample surve.Ys 
since they can, and do, occur in complete 

. censuses as well. 
Obtaining a measurement of the total 

nonsilmpling -error associated with the 
estimates from a survey is very difficult, 
considering t_he number of possible 
sources of error. However, an attempt 
was made· to measure some of the non
sampling errors associated With the 
estimates for both the 1970 Census of 
Population and Housing and the 1975 
AHS-National. · · 

1970 Census.-A number of studies were 
conducted to measure two types: of 
general errors associated with 1970 
census estimates: "Coverage" and "ccin
teilt" errors. T~e "Coverage'~ errOrs 
determined how completely housing ~nits 
were counted in the census and included 
spaC:e errors, definitional errors, and' 
occupancy errors. The 11content" erroi-s 
measured the accu'racy of : the data· 
collected for enumerated housing units. 
These errors were measured by reinter
views, record checks, and other surveys. 

The. detailed results of these studies on 
coverage ~.nd content'errors, as.well as the 
methodofogy employed, can be found in 
the 1970 Census of' Population arid. 
Housing Evaluation and Research Pro-

- • - ' - . .r-1-

gram 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 

·Measured by Reinterviews. 
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Reinterview program.-For the AHS. 
National sample, a study was conducted 
to obtain a measurement of some of the 
components of the nons'ampling error 
associated with the AHS estimates. A 
reinterview program was conducted for a 
sample of the AHS households. These 
households were revisited and answers to 
some of 1he questions on 1he AHS 
questionnaire were obtained again. The 
original interview and the reinterview 
\/\'ere assumed to be two indeperident 
readings anrf thus were the basis for the 
measurement of the "content" error of· 
these AHS estimates. 

As part of the reinterview, a 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 was 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 110ccu
pancy Status" was obtained. 

This check was for interviewer evaluation 
an? control. . 

The. results of the 1975 reinterview 
study are not ayailable; however, it is 
felt that they will be similar to the results 
of the 1974 reinterview study which are 
presented in the following Census Bureau 
memorandum, "Reinterview _Results for 
the Annual Housing Survey-National 
Sample: 1974-." 

Twenty·five items were included in 
1he 1974 reinterview· study; some for 
the first time. The estimated indexes of 
inconsistency for these items ranged from 
4 to 35 with most items in the 20 to 30 
range. The items with the higher levels of 
inconsistency tended to be the attitude 
and opinion items which were expected 

. to have relatively high inconsistency 
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levels and were included in the AHS 
reinterview programs because they had 
not been previously tested. A 20·50 in· 
terval is considered moderate on a range 
of Q.100 with a high index associated 
with a high level of response variability. 

The 1970 census reinterview results 
provide illustrations of possible non
sampling errors for some of the items 
which also appear in the AHS. For ex
ample, median value of homes was 
consistently underestimated by about 
five percent, and the average monthly 
costs of electricity and utility gas were 
consistently overestimated although the 
effect ·on the 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, the results of 
the reinterview studies are derived trom 
sample surveys, so there 1s sampling error 
associated with these estimates of non
sampling error. Therefore, the possibility 
of .such errors should be taken into ac
count w_hen considering the results of 
1his 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 both Conventional 

0

new con
struction in pern1it-issuin9 areas and new 
construction mobile homes. During the 
sampling of building permits, only those 
issued January 1, 1970, or later were 
eligible to be sampled to represent · 
conventional ·new construction in permit
issuing areas. It had been assumed that 
units with permits issued prior to 1970 
would have been completed by the time 
of the 1970 census (i.e., April 19701. and 
therefore would have been represented 
in the sample selected from 1970 census 
units. However, it ~as been estimated 
that the 1975 AHS sample misses about 
six percent (i.e., about 600,000 units) 
of all conventional new construction 

(i.e., all conventional housing . units 
built after April 1970 in both permit· 
issuing and non-permit-issuing areas) be
cause the permits for these missed units, 
which were built after April 1970, were 
issued before 1970. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
new construction mobile homes. 
However, new mobile homes in segments 
wh~re area sampling methods were used 
do come into the · AHS sample. In 
addition, new mobile homes in segments 
sampled from the 1970 census list also -
come into sample if the mobile homes are 
located in mobile home parks, identified 
as such in the 1970 census.'Hovvever; new 
mobile homes in these segments that are 
located in mobile home parks riot in 
existence at the time of the· 1970 census 
or not identified as such in the 1970 

·census have no charice.of coming into the 
AHS sample. It has been estimated that 
t_he 1975 AHS sample misses at least 
200,000 new mobile homes. The 
second-Stage ratio estimation procedure 
was employed to reduce the effect of 
bo1h these deficiencies although some 
bias in the A_HS sample still exists. _Th.is is 
especially true .for new mobile :ho.mes; 
since it is believed that the corresponding, 
independent estimate substantially under
o;tates the actual new mobile home inven-
tory. . .. 

Rounding errors in AHS.-For errors 
associated with processing, the rounding 
of estimates introduces another source of 
error in the data, the severity of which 
depends on the statistics being measured. 
The effect of r~nding 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 
confidenc::e intervals, formed from the . 
standard errors given may be distorted, 
and this should be taken into account 
when considering the results of the 
survey. 
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SAMPLE DESIGN 

The 1975 estimates are based on data 
collected in October through December 
1975 for the Annual Housing Survey 
(AHS), which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing 
and Urban Development. The sample for 
this survey was spread over 461 sample 
areas (called primary sampling units), 
comprising 923 counties and independent 
cities with coverage in each of the 50 
States ·and the District of Columbia. 

Approximately 72,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1975 Annual 
Housing Survey. Of this number. 3,700 
interviews were not obtained because, for 
occupied housing units, the occupants 
were not found at home after repeated 
calls or were unavailable for some other 
reason; or, for vacant housing units, no 
informed respondent could be found 
after repeated visits. In addition to the 

72,600, there were also 7 ,300 sample 
units which were visited but found not to 
provide information relevant to the 1975 
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). 
Then the PSU's were 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· 
representing (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 
referred to as non-self-representing (NSR), 
since the sample of housing units from 
the sample PSU in a stratum represented 
the other PSU's in the stratum as well. 

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR strata were grouped 
into 110 pairs and one stratum was picked 
at random from each pair. From this 
stratum, an additional PSU was selected 
independent of the other PSU selected 
from this stratum. Since the two PSU's 
were independently selected, it was pos
sible 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 1975 enumeration.-The sample hous
ing units designated to be interviewed in 
the 1975 enumeration consisted of the 
following categories, which are described 
in detail in succeeding sections. 

1. All sample housing units that were 
interviewed in the 1974 enumeration. 
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 
enumeration but whiCh could be-

come eligible in the future) in the 
1974 enumeration. (For a list of type 
A and type B noninterview reasons, 
see -facsimile of the 1975 AHS ques
tionnaire, page 1.) 

3. All sample housing units that were 
selected from the list of building per
mits issued since the 1974 enumeration. 
(This sample represents the housing 
units built in permit-issuing areas, 
since the 1974 enumeration.) 

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· 
piing rate for 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 AHS. In addition, a sample of 
new construction building permits was 
also selected to represent the units con
structed since the 1970 census. These 
samples were selected at about twice the 
rate mentioned previously (i.e., at 2 in 
1,366), thereby producing a sample twice 
as large as needed. This sample was split 
into two equal-sized samples-one to be 
used f._or AHS__!_nd one to be held in re
serve for possible future use for AHS. The 
procedure used to split this sample into 
half-samples is described in the next sec
tion. 

The sample of 1970 census units was 
selected in several stages of sampling. The 
first step was the selection of a sample of 
census enumeration districts (ED's), ad· 
ministrative units used in the 1970 census. 
The probability of selection for an ED 
was proportionate to its 1970 population. 
The next step was to select an expected 
cluster of about four neighboring hous
ing units within each sample ED. For 
most of the E D'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 
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addresses were incomplete or inadequate 
(mostly rural areas), the selection process 
was accomplished using area sampling 
methods. These ED's were divided into 
segments; i.e., small land areas with well
defined boundaries, having an expected 
size of four, or a multiple of four, hous
ing units. Those segments with an expect
ed size which was a multiple of four were 
further subsampled at the time of enum-

11' "f., 

eration 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 chronolog· 
ically ordered by month issued, and com· 
pact clusters of approximately four hous
ing units were created. These clusters 
were then sampled for inclusion in the 
AHS at the sampling rate of 2 in 1,366. 
As a result of the area sample described 
above, housing units constructed since 
the 1970 census in areas which do not 
issue building permits were brought into 
the sample. 

Splitting of the sample.-The sample se· 
lection procedure as described above pro
duced segments of size-four housing units 
for the sample taken from the census ad
dress frame, the new construction frame, 
and the area sampling frame (mainly 
rural areas). One can expect a minimum 
loss in precision for segments of size-four 
housing units in rural areas because of the 
heterogeneity of this type of housing 
unit. Segments of size-two, however, were 
considered to be more optimal for sam
pliAg within those areas where one could 
expect neighboring units to be very 
similar (e.g., urban areas and new con
struction units). It is felt that if one were 
to go to segments of size-four housing 
units in this type of area, a significant loss 
in precision would result. A splitting 
operation was then carried out for srig: 
ments selected from the census address 
and new construction frames. This con-· 
sisted of halving each segment of four 
housing units that was selected for the 
sample. Two housing units from each 
segment were to be included in the survey 
and two housing units were to be held in 
reserve. No splitting operation was carried 
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out within the segments selected from the 
area sampling frame; every other area 
sample segment of four housing units was 
used for the survey and the remaining 
segments 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 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 select
ed in census address and new construc
tion segments, this meant that the other 
half of the segment (an expected two 
housing units) was reactivated in 1974 
if the segment was rural. Similarly for 
area segments, this meant the entire re
serve segment (an expected four housing 
units) was reactivated in 1974 if the 
segment was rural. Th is supplementation 
increased the overall probability o_f selec
tion for sample housing units in rural 
areas to about 2 in 1,366; while the over
all probability of selection for sample 
housing units in urban areas remained 
at 1 in 1,366. 

ESTIMATION 

The 1975 AHS estimates employed a 
three-stage ratio estimation procedurf'.. 
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 nonin
terview housing units encountered in 
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. The 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 

censu.s 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 
these counts by the inverse of the prob
ability of selecting that PSU, and sum· 
ming these weighted counts across the 
NSR 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 only employed for AHS new 
construction sample units (i.e., sample 
units built April 1; 1970, or later). This 
procedure· was designed to adjust the 
AHS sample estimates for new construe~ 
tion units to independently derived cur
rent estimates for nine categories of new 
construction units for each of the four 
regions (i.e.-. six categories for conven
tional new construction units and three 
for new construction mobile homes). 
These independent estimates were con
sidered to be the best estimates available 
for the number of new construction units. 
This adjustment was necessary to correct 
known deficiencies in the AHS sample 
with regard to representation of new con
struction units (see the section on non
sampling error). 
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The second-stage ratio estimation 
factor for each specified category was as 
follows: 

Current independent estimate of new 
construction units 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), a survey of building 
permits conducted monthly by the 
Bureau of the Census. The numerators of 
the ratios for new construction mobile 
homes were derived ·from estimates of 
mobile home shipments adjusted to ac
count for mobile homes shipped and 
actually occupied as primary residences. 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units, using the existing 
weight after the first-stage r3tio estima
tion procedure (i.e., the estimates employ
ing the noninterview and first-stage 
adjustments). 

The computed second-stage ratio esti
mation factor was then applied to the ex
isting weight for each sample unit in each 
second-stage ratio estimation category. 

The third-stage ratio estimation pro
cedure was employed for all AHS sample 
units. This procedure was designed to ad
just the AHS sample estimates of housing 
(i.e., the estimates employing the non
interview, first-stage, and second-stage ad
ju~tments) to independently derived cur
rent housing estimates for four types of 
vacant housing units and for 24 categories 
for occupied housing units. Each of these 
24 categories is a combination of the 
characteristics of residence, tenure, race 
of head, and sex of head. 

The third-stage ratio estimation factor 
fo~ 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 oc
cupied ·housing units were derived from 
data based on the Current Population 
Survey (CPS), a 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 
conducted by the Bureau of the Census. 

The denominators of the ratios were 
obtained from the weighted estimates 
for the AHS sample units, using the 
existing weight after the second-stage 
ratio estimation procedure. The com
puted 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- and third-stage ratio esti
mat~on procedures were repeated in an 
iterative process in order to bring the 
AHS estimates into close agreement with 
both sets of independent estimates (i.e., 
the independent estimates employed for 
both the second-stage ratio estimation 
process as well as those employed for the 
third-stage ratio estimation process). The 
factors resulting from this iterative pro
cess 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 se· 
lection. The di~tribution of the housing 
population selected for the sample differ
ed somewhat, by chance, from that of 
the nation as a whole in such basic hous
ing 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 AHS. There
fore, through the use of the three-stage 
ratio estimation procedure one can ex
pect the sample estimate to be improved 
substantially when the sample housing 
population is brought into close agree
ment with a known distribution of the 
entire housing population with respect 
to these basic housing characteristics. 

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 nonsampling 
errors associated with the AHS-National 

sample. 

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, and enumerators 

were used, estimates from each of the dif
ferent samples would differ from each 
other. The deviation of a sample estimate 
from the average of all possible samples is 
defined as the sampling error. The stand
ard 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 
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 enume;ator errors (nonsampl ing 
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 sample estimate and its estimated 
standard error enable one to construct 
interval estimates so that the conclusion 
that the interval Includes the average 
result of all possible samples would be 
correct with a known probability. For 
example, if all possible samples were se
lected, each of these surveyed under 
essentially the same general conditions, 
and an estimate and its estimated stand
ard error were calculated 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-
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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 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· 
pies may or may not be 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 
below 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 indi
cation 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 housing unit esti
mates in this report. Table I shows the 
approximate standard errors applicable to 
all housing unit estimates except those 
pertaining to the specified items in the 
table. 

The standard errors shown in table 11 

TABLE I. Standard Erroll of Estimated Number of Housing Units: 1975 (Excluding estimates of 
housing units pertaining to Lacking Complete Plumbing Facilities, Sewage Disposal, 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 

White White 
Black 

IOOO) IOOOI IOOO) IOOO) (000) (000) 

5 ........ 3 3 1,000 .... 3B 35 
10 ....... 4 4 2,500 . ... 59 49 
25 ....... 6 6 5,000 .... 82 48 
50 ....... 8 8 10,000 .... 112 -
100 ....... 12 12 25,000 .... 156 -
250 ....... 19 19 50,000 .... 160 -
500 ....... 27 26 75,000 .... 61 -

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Complete 
Plumbing Facilities, Sewage Disposal, and Households with Head of Spanish Origin: 1975 

(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) IOOO) (000) IOOO) IOOOI IOOO) 

5 ........ 3 3 1,000 .... 44 41 
10 ....... 4 4 2,500 .... 69 57 
25 .•..... 7 7 5,000 .... 96 56 
50 ....... 10 10 10,000 ... 131 -
100 ....... 14 14 25,000 ... 183 -
250 ....... 22 22 50,000 ... 187 -
500 ....... 31 30 75,000 ... 71 -
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should be used for those specified items. 
Linear interpolation shou~d 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
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 Ill 
shows the approximate standard errors of 
all . estimated percentages of housing 
units except those pertaining to the speci· 
tied items in table 11. 

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. 

Tables Ill and IV. are not appropriate 
for percentage ratios where the numer
ator x is not a subset of the denominator 
y; i.e., tables 111 and IV underestimate 
the standard error of the ratio when there 
is Ii ttle or no correlation between x and 
y. For this type of ratio, a better approxi
mation of the standard error may be 
obtained by letting the standard error of 
the ratio be approximately equal to: 

(100) (x/y)J(:xy + (~)' 
where: x the numerator of the ratio 

y 

0 
x 

0 
y 

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. Illustration /.-Table A-1 of 
this report shows that in the United States 
there were 21,294,000 owner-occupied 
housing units in 1975 with garbage col
lection service once a week. lnterpola-
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TABLE Ill. Standard Errors of Estimated Percentages of Housing Units: 1975 (Exdudes estimated 
percentages of housing units pertaining to Lacking Complete Plumbing Facilities, Sewage Dis
posal, and Households with Head of Spanish Origin) 

(68 chances of out 100) 

Base of 
Estimated percentage 1 

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

(000) 99 98 95 90 85 75 
50 

5 ......... 5.3 7.5 11.7 16.1 19.2 23.3 26.9 
10 ........ 3.8 5.3 8.3 11.4 13.6 16.5 19.0 
25 ........ 2.4 3.4 5.2 7.2 8.6 10.4 12.0 
50 ........ 1.7 2.4 3.7 5.1 6.1 7.4 8.5 
100 ........ 1.2 1.7 2.6 3.6 4.3 5.2 6.0 
250 ........ 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
500 ........ 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
1,000 ...... 0.4 0.5 0.8 1.1 1.3 1.6 1.9 
2,500 ...... 0.2 0.3 0.5 0.7 0.8 1.0 1.2 
5,000 ...... 0.2 0.2 0.4 0.5 0.6 0.7 0.8 
10,000 ..... 0.1 0.2 0.3 0.4 0.4 0.5 0.6 
25,000 ..... 0.07 0.1 0.2 0.2 0.3 0.3 0.4 
50,000 ..... 0.05 0.08 0.1 0.2 0.2 0.2 0.3 
75,000 ..... 0.04 0.06 0.1 0.1 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 one percentage point; in which case the 
standard error is shown to the nearest one-hundredth of one percentage point. 

TABLE tV. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Com-. 
plete Plumbing Facilities, Sewage Disposal, and Households with Head of Spanish Origin: 1975 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

50 

5 ......... 6.3 8.8 13.7 18.9 22.5 27.3 31.5 
10 .. ~ ..... 4.4 6.2 9.7 13.4 15.9 19.3 22.3 
25 ........ 2.8 3.9 6.1 8.4 10.1 12.2 14.1 
50 ........ 2.0 2.8 4.3 6.0 7.1 8.6 10.0 
100 ........ 1.4 2.0 3.1 4.2 5.0 6.1 7.0 
250 ........ 0.9 1.2 1.9 2.7 3.2 3.9 4.5 
500 ........ 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ...... 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ....... 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ...... 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ..... 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ..... 0.09 0.1 0.2 0.3 0.3 0.4 0.4 
50,000 ..... 0.06 0.09 0.1 0.2 0.2 0.3 0.3 
75,000 ..... -0.05 0.07 0.1 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 one percentage point; in which case the standard 
error is shown to the nearest one-hundredth of one percentage point. 

tion in table I of this appendix shows 
that the standard error on an estimate 
of this size is approximately 145,000. 
Consequently, the 68-percent confidence 
interval as shown by these data is from 
21, 149,000 to 21.439,000. Therefore, a 
conclusion that the average estimate, 
derived from all possible samples, of 
1975 housing units of this type lying 
within a range computed in this way 
would. be correct for roughly 68 per
cent of all possible samples. ·Similarly, 
we could conclude that the average 
estimate, derived from all possible . 
samples, lies within the interval from 
21,062,000 to 21,526,000 housing units 
with 90 percent confidence and that 
the average estimate lies within the in· 
terval from 21,004,000 to 21,584,000 
housing units with 95 percent confidence. 

Table A-1 also shows that of the 
21,294,000 1975 owner-occupied hous- · 
ing units with garbage collection service 
once a week, 1.4 78,000, or 6.9 percent, 
had a family and primary individual in
come of between $5,000 and $6,999. 
Interpolation in table Ill (i.e., interpola
tion on both the base and percent) of 
this appendix shows that the standard 
error of the above percentage, is approxi· 
mately .2 percentage points. Conse
quently, the 68-percent confidence in· 
terval, as shown by these data, is from 
6.7 to 7.1 percent; the 90-percent confi
dence interval is from 6.6 to 7.2 percent; 
and the 95-percent confidence interval 
is from 6.5-to 7 .3 percent. 

Illustration //.-Table A-3 of this report 
shows that in the United States there 
were 823,000 owner-occupied housing 
units in 1975 lacking some or all· plumb
ing facilities that were occupied three 
months or longer. Interpolation in table 
II of this appendix shows that the stand
ard error on an estimate of this size is 
approximately 39,000. (Table II should 
be used since this estimate pertains to 
lacking some or all plumbing facilities.) 
Consequently, the 68-percent confidence 
interval as shown by these data is from 
784,000 to 862,000. Therefore, a con
clusion that the average estimate, derived 
from all possible samples, of 1975 hous
ing units of this type lying within a range 
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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 761,000 to BB5,000 housing units 
with 90 percent confidence and that the 
average estimate lies within the interval 
from 745,000 to 901,000 housing units 
with 95 percent confidence. 

Table A-3 also shows that of the 
823,000 1975 owner-occupied housing 
units lacking some .or all plumbing facili
ties that were occupied three months or 
longer, 105,000, or 12.8 percent, had a 
family and primary individual income of 
between $5,000 and $6,999. Interpola
tion in table IV (i.e., interpolation on 
both the base and percent) of this appen
dix shows ·that the standard error of the 
above percentage is approximately 1.7 
percentacJe points. Consequently, the 68-
percent confidence interval, as shown by 
this data, is from 11.1to14.5 percent; the 
00-percent confidence interval is from . 
10.1 to 15.5 percent; and the 95-percent 
confidence interval is from 9.4 to 16.2 
percent. 

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

tween the two characteristics, the for
mula will overestimate the true erro.r. 
Also if _there is.a high negative correla
tion between~ two ch8rac1:eristics t.he 
formula will underestimate the tr~e 

error. 

Illustration of the computation of th8 
standard error of a difference.-Table 
A-1 of this report shows that in the United 
States there were 4,569,000 owner
occupied housing units in 1975 with 
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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 
between $10 ,000 and $14 ,999 is 
3,091,000. Table I shows that the stand
ard error on an estimate of 1,4 78,000 
to be approximately 45,000, and table I 
also shows that the standard error on an 
estimate of 4,569,000 to be approxi
mately 78,000_ Therefore, the standard 
error of the estimated difference of 
3,091,000 is about 

90,000 = J (45,000)2 + (78,000)2 

Consequently, the 68-percent confidence 
interval for the 3,091,000 difference is 
from 3,001,000 to 3, 181,000 housing 
units. Therefore, a conclusion that the 
average estimate of this difference, de
rived from· all possible samples, lying 

within a range comput~ in ~is way 
would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-
percent confidence interval is from 
2,947 ,000 to 3,235,000 housing units, 
and the 95-percent confidence interval 
is from 2,911,000 to 3,271,000. Thus 
we can conclude with 95 percent confi
dence that of the 1975 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 sizEi of the- base and ·on the diS; 
tribution upon which the median is 

. based. An approximate method for 
measuring the reliability of the estimated . 
median is to determine an interval about 
the estimated median so that there is a 
stated degre~ of confidence that . the 
average median from all possible samples 
lies within ·the interval. The following 
pr9cedure 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 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-standard-error confidence inter
val may be determined by finding the 

· values corresponding to 50 percent plus 
and minus twice the standard error 
determined in step 1. For about 95 out 
of 100 possible samples, the average 
median from all possible samples would 
lie between these two values. 

Illustration of the computation of the 
95-percent confidence interval of the 
median.-Table A-1 of this report shows 
that the mediah . family and primary 
individual income of owner-occupied 
housing units in the United States with 
garbage collection service once a week 
was $14,600 in 1975. The base of the 
distribution from which this median was 
determined is 21,294,000 housing units. 

1- Table Ill shows that the standard 
error of 50 percent on a base of 
21,294,000 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 see·n by 
cumulating the freqUencies for the 
first four categories that 6,466,000 
housing units, _o·~ 30.4 percent, had a 
family and primary individual income 
of up to $9,999"and that an additioAal 
4,569,000, or 21.5 percent,_ had ·a 
family and primary individual income 
of between $10,000 and $l(999. 13y. 
linear interpolation, the lower - limit 
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of the 95·percent confidence interval 
is found to be about 

$9,999 + ($5,000) ( 49·2 - J0.4~:0 $14,400 
21.5 

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

$9,999 + ($5,000) (50·~1~530 ·4 ) = $14,700 

Thus, the 95-percent confidence inter· 
val ranges from $14,400 to $14,700. 

Nonsampling errors.-ln general, non· 
sampling errors can be attributed to 
many sources: lnabilitv, to obtain infor
mation about all cases, definitional diffi
culties, differences in the interpretation 
of questions, inability or unwillingness to 
provide correct information on the part 
of respondents, mistakes in recording or 
coding the data, and other errors of 
collection, response, processing, coverage, 
and estimation for missing data. 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 
sample of the AHS households. These 
households were revisited and answers to 
some of the questions on the AHS ques
tionnaire were obtained again. The origi
nal 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, a 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 information on "House· 
hold Composition" was obtained. 
6. The c~rrect information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu
pancy Status" was obtained. 

This check was for interviewer evaluation 
and control. 

The results of the 1975 reinterview 
study are not available, however, it is 
felt that they will be_ similar to the re· 
suits of the 1974 reinterview study, 
which are presented in the following 
Census Bureau memorandum, "Reinter· 
vitw Results for the Annual Housing 
Survey-National Sample: 1974." 

Twenty-five items were included in 
the 1974 reinterview study, with some 
being selected for the first time. The 
estimated indexes of inconsistency for 
these items ranged from 4 to 35 with 
most items in the 20 to 30 range. The 
items with the higher levels of incon
sistency tended to be the attitude and 
opinion items which were expected to 
have relatively high inconsistency levels 
and were included in the AHS reinterview 
programs because they had not been 
previously tested. A 20-50 interval is 
considered moderate, indicating that 
there is some problem with inconsistent 
reporting on a range of 0-100, with a 
high index associated with a high level 
of response variability. 

The 1970 census reinterview results 
provide illustrations of possible non· 
sampling errors for some of the items 
which also appear in the AHS. For ex· 
ample, median value of homes was con· 
sistently underestimated. by about five 
percent, and the average monthly costs 
of electricity and utility gas were con
sistently overestimated although the 
effect on the average gross rent figures 
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, the results 
of the reinterview studies are derived 
from sample surveys so there is sampling 
error associated with these estimates of 
nonsampling 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 new 
construction sample had deficiencies in 
the representation of both conventional 
new construction in permit-issuing areas 
and nevv construction mobile homes. 
During the sampling of building permits, 
only those issued January 1, 1970, or 
later were eligible to be sampled to rep· 
resent conventional new construction in 
permit-issuing areas. It had been assumed 
that units with permits issued prior to 
1970 would have been completed by the 
time of the 1970 census (i.e., April 1970). 
and therefore would have been repre
sented in the sample selected from 1970 
census units. However, it has been esti· 
mated that the 1975 AHS sample misses 
about six percent (i.e., about 600,000 
units) of all conventional new construc
tion (i.e., all conventional housing units 
built after April 1970, in both permit
issuing and non-permit-issuing areas) be· 
cause the permits for these missed units, 
which were built after ~pril 1970, were 
issued before 1970. 

In addition, unlike the procedure for 
conventional new construction, there is 
no sampling procedure specifically for 
nevv construction mobile homes. How
ever, new mobile homes in segments 
where area sampling methods were 
used do come into the AHS sample. In 
addition, new mobile homes in segments 
sampled from the 1970 census list also 
come into sample if the mobile homes are 
located in mobile home parks, identified 
as such in the 1970 census. However, new 
mobile homes in these segments that are 
located in mobile home parks not in 
existence at the time of the 1970 census 
or not identified as such in the 1970 
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census have no chance of coming into the 
AHS sample. It has been estimated that 
the 1975 AHS sample misses at least 
200,000 new mobile homes. The second· 
stage ratio estimation procedure was 
employed to reduce the effect of both 
these deficiencies although some bias in 
the AHS sample still exists. This is es
pecially true for new mobile homes since 
it is believed that the corresponding 
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independent estimate substantially under
states the actual new mobile home in
ventory. 

Rounding errors in AHS.-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 sig-

nificant relative to the sampling error 
only for small percentages, median num
ber of persons, and median number of 
rooms when these figures are derived 
from relatively large bases. This means 
that confidence intervals formed from 
the standard errors given may be dis
torted and this should be taken into 
account when considering the results of 
the survey. 
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