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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 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 73,300.sample housing units (both occupied 
and vacant) were eligible for interview in the 1979 Annual 
Housing Survey. Of this number, 4,300 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews Vw'ere not ob~ained because an 
informed respondent was not found after repeated visits. In 
addition to the 73,300, there were also 5;600 sample units 
which were visited but were ineligible for interview for the AHS 
in terms of collecting information relevant to the 1979 housing 
inventory. 

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

One PSU was selected from each NSR stratum with 
probability proportionate to the 1970 census population of the 
PSU. (This resulted in 220 NSR sample PSU's.) In addition. the 
NSR strata were grouped into 110 pairs and 1 stratum was 
picked at random from each pair. From this· stratum, an 
additional PSU was selected independently of the other PSU 
selected from this stratum. Since the two PSU's were independ
ently selected, .it was possible for the same PSU to be selected 
twice. This occurred in 25 instances, producing an additional 85 
NSR sample PSU's, thus giving a grand total of 461 PSU's. 

Designation of sample housing units for the 1979 survey-The 
sample housing units designated to be interviewed in the 1979 
survey consisted of the following categories, which are described 
in detail in succeedin_g sections. 

1. All sample housing units that were interviewed in the 1978 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement 
Program). 

2. All sample housing units that were either type A noninter· 
views (i.e., units eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible for interview at the 
time of the survey, but which could become eligible in the 
fu1ure) in the 1978 survey. (For a list of reasons for type A 
and type B noninterviews, see the facsimile of the 1979 AHS 
questionnaire, page App-16.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) 

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

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

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

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

N be I Hu
• . h ED Number of Group Quarters Persons in the ED 

um r o s 1n t e + 
3 

4 

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

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

Splitting of the sample-The described sample selection proce· 
dure produced clusters (or segments) of size-four housing units 
for the sample taken from the census address frame, the new 
construction frame, and the area sampling frame (mainly rural 
areas). Clusters of this size should result in a minimum loss in_ 
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precision for estimates of housing characteristics in rural areas 
because of the heterogeneity of neighboring units. However, 
clusters of size-two housing units, were considered to be more 
optimum within those areas where the housing characteristics of 
neighboring units tend to be very similar (i.e., urban areas and 
new construction units). A splitting operation was then carried 
out for clusters selected from the census address and the new 
construction frames. This consisted of halving each sample 
cluster· from these frames. Thus, two housing units from each of 
these clusters were included in the survey and two housing un.£s 
were held. in reserve. No splitting operation was carried out 
within the elusters selected from the area sampling frame; every 
other area sample cluster of four housing units was used for the 
s·urvey and the remaining clusters were assigned to the reserve 
sample. 

Selection of supplemental samPle housing units in rural areas-
1 n 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics, by doubling the 
number of sample housing units from rural areas. This was 
accomplished by reactivating the reserve sample, selected in the 
original sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new con· 
struction frames, the other half of each rural cluster (an 
expected two housing units) was reactivated in 1974. _Similarly, 
for the area sampling frame, the entire reserve. cluster (an 
expected fou·r housing units) was reactivated in 1974 if the 
cluster was rural. This supplementation increased the overall 
probability of selection for sample hou~ing units in rura_I areas~~ 
about 2 in 1,366; whereas, the overall probability of selection 
for sample housing units ·in urban areas remained at 1 in 1,366. 

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

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

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

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

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

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

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

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

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

1977 Sample Reduction-By 1977, the addition to the sample 
(from primarily new construction) and the coverage improve
ments had increased the total sample size (interviews plus non
interviews) to about 81,000. The sample was reduced by about 
7 percent to approximately 75,000 in 1977. However. this 
reduction did not include any CEN-SUP1 units or units which 
were. selected as part of the 1976 Coverage Improvement 
Program. Thus, the ov~rall probability' of selection for these 
latter units remained unchanged, and for the rest of the units, 
their probability of selection was about 1 in 1,472, if they were 
urban and about 1 in 736, if they were rural. 

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

ESTIMATION 

AHS national sample-The AHS national sample produced 
estimates of two types: Estimates of the 1979 housing 
inventory and estimates of units removed from the housing 

1 CEN-SUP units resulted for a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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inventory between 1973 and 1979 (i.e., 1973-1979 lost units). 
Each type of estimate employed a separate, though similar. 
estimation procedure. 

1979 housing inventory-In 1979, the AHS estimates employed 
a three-stage ratio estimation procedure. However, prior to 
implementation of the procedure, the basic weight (i.e., the 
inverse of the probability of selection) was adjusted to account 
for the type A noninterview housing units encountered in the 
AHS. This noninterview adjustment was done separately for 
occupied and vacant units. The noninterview adjustment was 
equal to the following ratio: 

Interviewed housing units + Noninterviewed housing units 
Interviewed housing units 

The first-stage ratio estimation procedure was employed for 
sample housing units from non-self-representing (NSR) PSU's 
only. This procedure was designed to reduce the 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 ix>pulation estimated 
from the sample NSR PSU's and that of the NSR housing 
population in each of the four census regions of the country. 

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

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

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

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

The second-stage ratio estimation procedure was designed to 
adjust the AHS sample estimate of one category of conventional 
new construction units, i.e., one category of sample units built 
April 1, 1970, or later. to an independently derived current 
estimate where a known deficiency in the AHS samp!e exists 
{see the secti6n on nonsampling error) for each of the four 
regions. This estimate was oonsidered to be the best estimate 
available for the number of conventional new construction units 
in this category. 

The second-stage ratio estimation factor was as follows: 

Current best estimate of new construction in the category 
AHS sample estimate of new construction units in the category 
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The numerators of the ratios were de'rived from data based on 
the· Survey of Construction (SOC). The denominators' of the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the first-stage ratio 
estimation procedure: The compU{ed SeCond-stage. ratiO eSiima
tion tact~r was. then applied to the° eXistin9 wEilght tor each 
sample unit in each second-stage ratio estimation.category. 

.The third-stage ratio. estimation procedure was employed for 
all AHS sample units. This procedure was designed to cidjust the 
·AHS sample estiniates of housing (i.e., the estimates_ employing 
the ·nonintervie~, first:stage, and second-stage adjustmentS) to 
cu;rent va~a~t housing, esti~ates for ·4 .c.ate~ories of va-Cant 
housing, units -and tO indepe~~e-ntly derived .. current ·hoUsi.~g 
estimates for 24 categOries of occupied housing.Units. Each of 
these categories is a corrlbination of the characteristics o'f 
residence, tenure, race' ?f head, ands.ex 9f head. 

_The third-stage ratio estimation. factor_ for each specifie.d 
category .was as follows: 

... :· 

Cu'rrent independent estimate o(housing units in the cate9ory · 
AHS sample estimat.e of-ho~sing units in the _categ~ry · 

The numerators• of the ratiOs for occupied hot'.ising units Were 
derived from data based On the Currerlt Popula~ion Surv·ev 
(CPS), a sample· household survey' conducted monthly by the 
a·ureau of the Cens'us. The .. nu~erators of the ratioS for: vacant 
housing units were derivfd-:from·;data baSed on the H·ousing 
Vacancy .Survey (HVS), a quarterly vacancy survey also Con
ducted by the Bureau ·Of the 'Census. The denominators of. the 
ratios were obtained from·the Weighted eSiimates for the AHS 
sample uni1:S,' using the existing weight afte-r the second-st'age 
ratio estimation procedure. The computed third-stage ratio 
esti.matiOn factor was then applied· to-~the existing weight for 
each sample unit in each third-stage ratio estimation category. 

The second-stage and the third-stage ratio estimation pro
cedui-es ·were iterated in order to-bring the <AHS estimates into 
close agreement' with both sets of "independen.t" estimates. The 
second-st3ge. was modified \.~o 'that the estimates for all 21 
categories· of new constructiori would be identical to the 
estimates before the third-stage. Hence, the· repeated. second
stage had the effect of controlling the AHS sample estimates of 
new construction units to the-"unb~ased" sample.estimates for 
20 categories of new construction.units for each of the 4 regions 

. (i.e., 13 categories for conventional new c6nstruction units and 
7 for new construction mobile homes) and,- as before, of 
adjusting the AHS sample estirTiate of 1 categ0ry of con_ven-. 
tion'al new constructi~n·.1 units 'to an independently derived 
current estimate. 
- ·The numerators .were either the unbiased weighted estimates 

for the AHS sample units, using the existing weight after the 
first-stage -ratio estimation .. procedure. (i.e., the estimates 
employing. the noninterview and first-stage adjustments) or the 
independent estimate derived from data based on the Survey of 
Construction (SOC). 

The denominators of the. ratios in this iterative process were 
obtained from the weighted es~imates for the AHS sa~ple units 
after ·the previous s_tage of ratio estimation. The factors resulting 
from this iterative process ·were then applied to the· existing 

App-41 

. weight on· the appropriate records, and the· resulting prOduCt 
was used as the fin.al weight fOr iabulatiorl. 

The effect of the third-stage ratio estini8tion procedure: as 
well as the overall ·estimation procedure, was' to feduce -the 
sanipling 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 
housirig population selected for the sample differed somewhat, 
by chance, from that of the n3tion as a whol"e in SUch basic 
housing characteristics of tenure, vacancy status, residence, race 
of ·heBd. and sex,·of head. ·These characteriStics are ·Prob~bly 
closely correlated with other· housing characteristics measUred. 
for the AHS: Therefore, through the use of the three·stage ratio· 
estimation p·rocedure one can ·expect the sample estimate ·to-be· 
improved substantially.· ·~, · 

.,-, 

·1973-1979 lost units-The 1973-1979. lost. unit estimates: 
employed the three~stage ratio estimation prOcequre:·Lised 1:0 
prOduce the· AHS national estirTiates of the 1973.1 housing· 
inventory, described in the 1973 Current Housing Report, 
H· 150· 73A, Gene;aJ ·Housing Characteristics for the United 
States and Regions .. These 1973·1979 lost units do not include 
the HU's from the 1976 Coverage Improvement.· Since the 
1973-1979 lost units existed, by definition; in' the 1973 housing 
inventory, there was a 1973 housing i~ventory weight associated 
with each 1973-1979 lost unit. This weight, adjusted for, the 
1977 reduction, was used to tabulate the. estimates of the 
characteristics of'the 1973-1979 lost units. The general effect of· 
t.his 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 selectio~. ,-,· . . 

·1 • I 

Ratio 'estimation pr.;cedur~ of the 1970 Census of Population 
and Housirlg-This rePcirt

1

'Preserits data oh the housing-charac
teristics of the 1970 Census of -Population and Housing. The 
statistics based ~~- 1970 'Census sample data employed a ratio . . .. . . 
estimatiOn ·procedure which was applied separately.for ·each of 
the thrEie census samples~ A detailed deScriptio·n of the ratio· 
estimation procedure· 1eniployed for the 1970 cenS:us can be 
obtained in the 1970 census report, HC(1 )'Bl, Detailed Housing · 
Characteristics, United States Summary. 

·, : . 

RELIABILITY OF THE ESTIMATES . . . . 
There·are two types cif possible.errors ass~ciated with estimates 
based on data from sample surveys; sampling and nonsampling 
errOrs. The fo\IOwing is a· description of the saiTiplin9 and 
norisamPlin9 errors ass-o_ciated with the AHS n"ational sample 
and of the nonsampling errors associated with the 1970 census 
estimates. A de~cription of the sampling errors associated with 
the sampl_e estimates from the 1970 census appears in the ·1970 
census report, HC(1)·B1, Detailed Housing Characteristics, 
United States Summary. The. sampling errors for i 970 census 

. I ' . 

data are much smaller than for AHS data. Therefore, in making 
c~mparisons between •the two data sources, it can be safely 
assUmed that the censUs data are subjecfto zero sampling-errors. 
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Sampling errors-The particular sample used for this survey is 
one of a ~arge number of possible samples of the same size that 
could have been sel.ected using the same sample design. Even if 
the same questionnaires, instructions, and int~rviewers were 
used, estimates from each of the different samples would differ 
from each other. The variability between estimates from all 
possible samples is defined as sampling error. One common 
measure of sampling error is the standard error which measures 
the precision with which an estimate from a sample approxi
mates the average result of all possible samples. In addition, the 
standard error, as calculated for this report, partially reflects the 
v~riation in the estimates due to some nonsampling errors, but it 
does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard ~rror. 

The sample estimate and its estimated standard error .enable 
one to construct interval estimates so that the interval includes 
the average result of all possible . samples with a known 
probability. For exal"!'lple, if all possible samples were s~lected, 
and each of these samples was surveyed under essentially the 
same general conditions, and an ~stimate and its estimated 
standard error were calculated for each sample, then: 

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

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

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

. t~e estimate would include the average result of all possible 
samples. 

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

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

Standard erron of estimates of levels-Tables I and II present 
the standard errors applicable to the 1979 national housing 
Inventory estimates in this report, and tables Ill and IV present 
the standard errors applicable to 1973· 1979 lost housing unit 
estimates in this report. Table V .presents the standard errors 
applicable to estimates for the Northeast, North Central, South, 
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and West Regions. Linear interpolation should be used to deter
mine standard errors for levels of estimates not specifically 
shown in tables .1. through V. 

Standard error of estimates of percentages-The reliability of an 
estimated percentage, comput~d by using sample data for both 
numerator and denominator, depends upon both the size of the 
percentage and the size of the total upon which the percentage 

TABLE 1. Standard Erron of Estimatad Numban of Housing Unltsi 
1979 (Exduding Estimates of Housing Units Pertaining to Now Con
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Source of Water, Individual Wan, Lacking Complata Plumb
ing, Mobili Homes, 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 

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

.. 
0 ....... 2 2 1,000 ... 42 39 
5 ...•.. 3 3 2,500 ... 65 55 
10 . . . . . 4 4 5,000 ... 91 57 
25 : .... 7 7 10,000.· .. 124 -
50 ..... 9 9 25,000 ... 174 -
100 ..... 13 13 50,000 ... 185 -
250 ..... 21 21 75,000 ... 109 -
500 ..... 29 29 

TABLE 11. Standard Emn of Estimated Numban of Housing Units 
Pertaining to New Construction, Lacking Completa Kilohm FBC11ites, 
No Bedrooms, No Bathrooms, Source of Water, Individual Well, Lack
ing Completa Plumbing, MobUa Homes, and Housellolds With Hoed of 
Spa•ish Origin: 1979 

168 chances out of 100) 

Standard amr Standard error 
Size of Size of 

estimate Total or 
Black 

estimate Total or 
Black 

(000) White (000) White 
- (000) (000) (000) (000) 

0 ...... 2 2 1.000 ... 48 45 
5 ...•.. 3 3 2,500 ... 76 64 
10 . . . . . 5 5 5,000 ... 105 66 
25 ...... 8 a 10,000 ... 144 -
50 ..... 11 11 25:000 ... 202 -
100 ..... 15 15 50,000 ... 215 -
250 ..... 24 24 75,000 ... 126 -
500 ..... 34 33 E 

"' .. 
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is based. Estimated percentages are relatively more reliable than 
the corresponding estimates of the numera~ors of the per. 
centages, particularly if the percentages are 50 percent or more. 

Tables VI throug~ X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors of 
all national estimat'ed percentages of housing units except those 
pertaining to "the specified items in table 11. The standard errors 
shOwn in table VII- should be used for those specified items. 
Table VIII and IX show the approximate standard errors of the 
estimated percentages of.1973-1979 lost housing units. Table X 
shows the approximate standard error of. all regional estimated 
percentages of housing units and 1973-1979 lost housing units. 
Two-way interpolation should be used to determine st_andard 
errors for estimated percentages not specifically shown in tables 
VI through X. 

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

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

where: x 
y 

Gx 

Gy 

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

Illustration 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 10,356,000 owner-occupied housing 
units with t~o persons in 1979. Interpolation in standard error 
table I shows that the standard error of an estimate of this size 
is approximately 125,000. The following procedure was used in 
interpolating: 

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

10,000 
10,356 
25,000 

Size of estimate 
(000) 

Standard error 
(000) 

124 
x 

174 
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By vertically interpolating between 124 and 174, the entry for' 
"x" is determined to be 125. 

10,356-10,000 = 356 
25,000-10,000 = 15,000 

124+ 1;,~~~ (174-124) = 125 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 10,231,000 to 10,481,000 ,housing units., 
Therefore,. a conclusion that the average estimate of 1979 
housing units of this type lies within a range computed in this 
way would be correct for roughly 68 percent of all possible 
samples. Similarly, we could.conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
10, 156,000 to 10,556,000 housing units with 90 percent, 
confidence; and that the average estimate lies within the interval 
from 10,106,000 to 10,606,000 housing units with,95 percent 
confidence. 

TABLE 111. Standard Errors· of Estimatad Numbars of Lost Housing 
Units: 1973-1979 (Excluding Estimates of Lost Housing Units Pertain
ing to New Construction, Lacking Complate Kitchen Facilities, No 
Bedrooms, No Bathroom!, Lacking Some or All Plumbing, Mobile 
Homes, and Other Vacants) 

Size of 
estima~e 

(000) 

0 
5 
10 
25 
50 
100 . 

·~z:1 -: 
(68 chances out of 100) 

" Stand.ard 

:1~rr~rb •' 

(000) 

-'.:·f' n:; ... n; 

.. . 1~:? ,-,y./t 2 
•' !';0!"1 ogc.•,· .3 .- . 

4 
6 

··~l<:;rnt:! 9 

f<' '·•: ••• , .. ,13 
. - ···-. ··"~ .J'3ld_.(;...,, 

· -:qrr·: 

Size of 
estimate 

(000) 

250.,. 
500. 
1,000 
2,500 
5,000 

Standard 
error 
(000) 

. 21 
31 
47 
88 

150 

TABLE IV. Standard Errors of Estimated Numbers of Lost Homing 
Units· Pertaining to .New Construction, Lacking Campleta Kitchen Fa
cilities. No Bedrooms. Na Bathrooms, Lacking Same or All Plumbing, 
Mobile Homes, and Other Vacants: 1973-1979 

(68 chances out of 100 I 

Siza of Standard Size of Standard 
estimate error estimate error 

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

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

. 
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Table A·l also shows that of the 10,356,000 owner-occupied 
housing units with two persons inside SMSA's, 3,772,000 or 
36.4 percent, were in central cities. Interpolation in standard 

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

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

Base of percentage 
(000) 

10,000 .......... . 
10,356 .......... . 
25,000 .......... . 

25 

Estimated percentage 

0.6 

0.4 

36.4 

a 
p 
b 

50 

0.7 

0.4 

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

36.4-25.0 = 11.4 
50.0-25.0 = 25.0 

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

2. By horizontal interpolation between 0.4 and 0.4, the entry 
for cell "b" is determined to be 0 .. 4. 

36.4~25.0 = 11.4 
50.0-25.0 = 25.0 

11.4( ) 0 0.4 + 25.0 0.4-0.4 = .4 

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

10,356-10,000 = 356 
25,000-10,000 = 15,000 

35.6 ( 6) 0.6 + 15 000 0.4-0. = 0.6 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 35.8 to 37.0 percent; the 90-percent 
confidence interval is from 35.4 to 37.4 percent; and the 
95-percent confidence interval is from 35.2 to 37 .6 percent. 

Illustration //-Table A· 1 of this report shows that in the United 
States in 1979 there were 152,000 housing units in structures 
with 4 floors or more (see "Elevator in Structure" item) that 
were outside of SMSA's. Interpolation in standard error table I 
of this appendix shows that the standard error of an estimate of 
this size is approximately 16,000. Consequently, the 68-percent 
confidence interval is from 136,000 to 168,000 housing units. 
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Therefore, a conclusion that the average estimate, derived from 
all possible samples. of 1979 housing units in structures with 
4 floors or more that were outside of SMSA's lies within a . 
range computed in this way would be correct fo( 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 126,000 to 178,000 housing units with 
90 percent confidence; and that average estimate lies within the 
interval from 120,000 to 184,000 housing units with 95 percent 
confidence. 

TABLE Va. Standard Errors of Estimated Numbers of Housing Units 
Partaining to tha North .. st, North Cantral, South, and West Regions: 
1979 (Excluding Estimates of Housing Units Pertaining to Naw Con· 
struction, Lacking Complate Kitchen Facilities, No Badrooms, No Bath· 
rooms, and Lacking Complata Plumbing for the Northeast, North 
Central, end West Regions and excluding Source of Wat~r, Individual 
Well, and Mobile Homes for Each of the Regions) 

Size of 
estimate 

(000) 

0 ......... . 
5 ......... . 
10 ........ . 
25 ........ . 
50 ........ . 
100 ........ ·. 
250 ........ . 

(68 chances out of 100) 

Standard 
error 
(000) 

2 
3 
4 
7 

10 
14 
22 

Size of 
estimate 

(000) 

500 ........ . 
1,000 ...... . 
2,500 ...... . 
5,000 ...... . 
10,000 ...... . 
25,000 ...... . 

Standard 
error 
(000) 

31 
43 
68 
97 

137 
216 

TABLE Vb. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for Iha 
North .. st, North Central, and Wast Ragions and to Source of Water, 
Individual Wall, and Mobile Homes for tha Northeast and North Central 
Regions: 1979 

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

Size of 
estimate 

(000) 

0 ........ .. 
5 ......... . 
10 ........ . 
25 ........ . 
50 ...... . 
100 ........ . 
250 ........ . 

Standard 
error 

Size of 
estimate 

(000) (000) 

3 500 ........ . 
4 1,000 ...... . 
5 2,500 ...... . 
8 5,000 ...... . 

11 10,000 ...... . 
16 25,000 ...... . 
26 

Standard 
error 
(000) 

36 
51 
80 

111 
153 
218 
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TABLE Ve. Standard Erron of Estimatad Numban of Housing Units 
Partaining to Source of Watar, Individual Well, and Mobile Homas for 
tha South Region: 1979 

(68 chances out of 100) 

Size of 
estimate 

(000) 

Standard Siz e of Standard 
error esti mate error 
(000) ( 000) (000) 

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

TABLE Vd. Standard Erron of Estimated Numban of Lost Housing 
Units Pertaining to the North-. North Central, South, and Wast 
Regions: 1973· 1979 (Excluding Estimates of Lost Housing Units Par· 
taining to New Consllllction, Lacking Complata Kitchen Facilities, 
No Bedrooms, No Bathrooms, Lacking Soma or All Plumbing, Mobile 
Homes, and Other Vacants) 

Size of 
estimate 

(000) 

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

(68 chances out of 100) 

Standard erron 

No~_h,ast or 
North C~ntral 

2 
3 
4 
6 
8 

12 
20 
29 
44 
82 

140 

South orWast 

2 
3 
4 
6 
9 

14 
22 
32 
49 
92 

156 

Note: For standard errors of regional estimates of lost housing units 
(1973-1979) pertaining to new construction, lacking complete kitchen 
facilities, no bedrooms, no bathrooms, lacking some or all plumbing, 
mobile homes, and other vacents, use the national standard errors pre
sented in table IV. 

Table A-1 also shows that of the 152,000 1979 housing units 
in structures with 4 floors or more that were outside SMSA's, 
121,000 or 79.6 percent, were in structures that contained 
elevators. Interpolation in table VI (i.e., interpolation on both 
the base and the percent} of this appendix shows that the 
standard error of the above percentage is 4.5 percentage points. 
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Consequently, the 68·percent confidence interval, as shown by 
these data, is from 75.1 to 84.1 percent; the 90-percent 
confidence interval is from 72.4 to 86.8 percent; and the 
95-percent confidence interval is from 70.6 to 88.6 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 approxi· 
mately equal to the square root of the sum of the squares of the 
standard errors of each estimate considered separately. This 
formula is quite accurate for the difference between estimates 
of the same characteristics in two different areas or the 
difference between separate and uncorrelated characteristics in 
the same area. If, however, there is a hiyh positive correlation 
between the two characteristics, the formula will overestimate 
the true error. However, if there is a high negative correlation 
between the two characteristics, the formula will underestimate 
the true standard error. 

Illustration of the computation of the stSndard error o( a 
difference-Table A· 1 of this report shows that inside SMSA's in 
the United States there were 5,984,000 owner-occupied housing 
units with 3 persons in 1979. Thus, the apparent difference 
between the number of 1979 owner·occupied housing units 
with 2 persons and those with 3 persons is 4,372,000 .. 

· The standard error of 10,356,000 is approximately 125,000. 
Interpolation in standard error table I shows the standard error 
on an estimate of 5,984,000 to be approximately 97 ,009. 
Therefore, the standard error of the estimated difference of 
4,372,000 is about 158,000. 

158,000 = )1125,000) 2 + (97,000) 2 

Consequently, the 68-percent confidence interval for the 
4,372,000 difference is from 4,214,000 to 4,530,000 housing 
units. Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 4, 119,000 to 4,625,000 housing units, and the 
95-percent confidence interval is from 4,056,000 to 4,688,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1979 owner·occupied housing units inside SMSA's 
with two persons is greater than the number with three persons. 

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

1. From the appropriate standard error table, determine the 
standard error of a SO.percent characteristic on the base of 
the median; 
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2. Add to and subtract from 50 percent the standard error 
determined in step 1; and 

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

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

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

Illustration of the computation of 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 2.7 in 1979. The base of the distribution, 
from which this median was determined, is 33,021,000 housing 
units. 

1. From· table VI, the standard error of a 50-percent charac· 
teristic on the base of 33,021,000 is 0.4 percentage points. 

2. To obtain a two-standard-error confidence interval on the 
1

estimated median; add to and subtract from 50 percent twice 
the standard error determined in step 1. This yields 
percentage limits of 49.2 and 50.8. 

3. From table A~1. it can·be seen by cumulating the frequencies 
for the first two categories that 15,333,000 owner-occupied 

-housing units inside SMSA's, or 46.4 percent, had 1 and 

.. 'Y\ 
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. ..-1n 
2 Persons (actually, for purposes of calculating the median, 
the category of 2 persons is considered to be from' · ,,, 
1.5 to 2.5 persons) and that an additional 5,984,000 

~'" owner-occupied housing units, or 18.1 percent, had. 3 · 
.,.,,~ 

persons (i.e., 2.5 to 3.5 persons). By linear interpolation, the. 
• ·•'!'"'I 

lower limit of the 95-percent confidence· interval is found to 
be about 2.65. 

.\'l 

Similarly, the upper limit of the 95-percent confidence· 
interval is found to be about 2.74. 

·,;' 

Thus. the 95-percent confidence interval ranges from 2.65 to 
2.74 persons. 

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

TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1979 (Excluding Estimated Peii:eliiagas of.Housing Units Pertaining to N.W 
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water, Individual Wali'f Lacking Complata PlumbinQ. Mobile 
Homes, and Housaholds with Haad of Spanish Origin). 

(68 chances out of 100) 

Basa of Estimated pen:entaga 
pen:entaga 

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

5 .............. 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 . . . . . . . . . . . . . 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
26 ............. 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............. 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............. 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............. 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............. 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ........... 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 ........... 0.07 0.3 0.4 0.6 0.8 0.9 1. 1 1.3 
6,000 ........... 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
10,000 .......... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
26,000 .......... 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4· 
50,000 .......... - 0.06 0.08 0.13 0.2 0.2 0.3 0.:3 
76,000 .......... - 0.05 0.07 0.11 0.14 0.2 0.2 0.2 
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Obt~ining a measurement of the total nonsampling error 
asS.ociated with the estimates fr~m a survey is very difficult, 
ci>nsidering the number of possible sources of error. However, 
U• 
an attempt was made to measure some of the nonsampling 
~rrOrs associate~ with the estimates for the 1970 Census of 
Population and Housing and the 1979 AHS national sample . 

. n: 

1970 census-A number of studies were conducted to measure 
two types of general errors associated with 1970 census 
estimates: "coverage" and "content" errors. The "coverage" 
errors determined how completely housing units were counted 
in ~he censUs and the extent to which occupancy status was 
erron~ously reported. The "content" errors measured the 
accuracy of the data collected for surveyed housing units. These 
errors were measured by reinterviews, record checks, and other 
surveys .. 

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

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

As part .of the. reinterview, an additional check was carried 
out for interviewer evaluation and quality control. This check 
was made at each ·of these households to determine if the 
following was done during the original i11terview. 

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

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

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

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

obtained. 

The results of the 1979 reinterview study were not available 
at the time of publication, the results of the 1977 and 1978 
reinterview studies which .are presente~ in the Census Bureau 
memoranda, "Reinterview Results for the Annual Housing 
Survey-National Sample 1977" and "Reinterview Results for the 
Annual Housing Survey-National Sample 1978" are presented 
here. In 1978, a substantial portion of the reinterview question· 
naire was devoted to testing the new questions one through seven 
(parts a and b). These questions (part a). which were asked only 

. at housing units interviewed in the previous year, determined 
· whether there had been a change since last year in selected 

nonattitudinal items. If a change had been recorded or the 

TABLE VII. Standard Erran af Estim1111d Parcantogas af Housing Units Partaining to Naw Construction, Lacking Camplllll Kitchen Facilities, Na Bad-. ' 

roams,. Na Bathrooms, Saurea af Watar. Individual Wall, Locking Camplata Plumbing, Mabila Hamas, and Households W"llh Hud af Spanish Origin: 
1979 

· (68 chances out of 100) 

Basa af Estimatad pareantage 
pereantaga 

(000) 0 ar 100 1 ar99 2 ar 99· 5 ar95 10 ar 90 15 ar 85 25 ar75 50 

6 .............. 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............. 19.1 19.1 "19.1 19.1 19.1 19.1 21.0 24.3 
26 ............. 8.6 8.6 8.6 8.6 9.2. 11.0 13.3 16.3 
50 ............. 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ...... ' .. ' ... 2.3 2.3 2.3 3.3 4.6 5.6 6.6 7.7 
250.: ........ '.' 0.9 1.0 1.4 2.1 2.9 3.6 4.2 4.9 
500 ........ ' .... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ........... 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ........... 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.6 
6,000 .......... ' 0.05 0.2 0.3 0.6 0.7 ·o.8 0.9 1.1 
10,000 ' 0.02 0.2 0.2 0.3 0.6 0.6 0.7 0.8 .......... 
25,000 .......... 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.6 
50,000 ........... - 0.07· 0.10 0.15 0.2 0.2 0.3 0.3 
75,000 .......... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
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respondent did not know if a change had occurred, ·part b of the 
Question, which collects the value of the item, was asked. The 
reinterview asked these items using the questions as formatted 
in 1977. Comparing the responses from· the differently for
matted questions, the 1978 reinterview found that 80 perCent 
of the questions showed low levels of inconsistency with the 

· remainder showing moderate levels. 
The 1977 reinterview program showed moderate to high 

levels of ·inconsistency with about 21 percent of the non
attitudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. A large proportion (43 percent) of the 
nonattitudinal items showed a .low level of inconsistency. 
Moderate levels indicate that there are. some problems with 
inconsistent reporting and high levels indicate that improve
ments are needed in the data collection methods or that the 
category concepts themselves are ambiguous. 

Cross-tabulations involving· those items, which are subject to 
substantial levels of inconsistency, may be subject to a large 
distortion as a consequence of th: ~ssociated high level of 
response variance, ·and thus, are considered to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, whiCh contain 
Such crOss-tabulations have been footnoted With a cautionary 
statement. 

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

A possible explanation for the results of the AHS and census 
reinterview studies, as well as ~he surveys themselves, is that the 
dnta are based On the answers given by the resjJondents, who 
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may lack precise information. Also, because the results of ,th~. 
reinterview studies are derived from sample sUrveys, there is 
samPling error associated wi1:h these estimates of nonsamplinQ · 

, •I l 

error. Therefore, the possibility of such errors should be taken, 
into account when coilsidering the· resi.Jlts of these studies. ' 

., 
Coverage errors-Deficiencies in the representation of conyen_
tional new construction for -the AHS new const'f-Uction sarrip\e: 
(mention·ed previously in the section on estimation) is an 
example of coverage· errors. During the sampling of building 
permits, only those issued more ·than 5 mon~hs before the 
si.Jrvey began were eligible· to be selected to represent conven
tional· new construction. Due to time constrci'intS, it is not 
possible to sample units whose permits are issu'ed less than 5 
months in advance of the survey. 

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e., about 340,000 units) of conventional housing 

' units built after April 1970, because the permits Jor these units, 
which were built before Septemt>er 1979, were issued Jess than 
5 months in advance of the survey. The second-stage ratio 
estimation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of 
conventional new construction probably still exists. Review of 
the second-stage ratio estimation procedure indicates that we 
hci~e consistently overcompensated for this deficiency in every 
year since .1975 by ratio adjusting the new construction to 
count new construction for the end of the interview period, 
which has been December or January, instead of, October. This 
oVercompensation may· inflate the ·new Construction counts by 
100,000 to 300,000 units. 

In addition,·the 1976 Coverage Improvement Program also 
had certain deficiencies. First, when the canvassing was done to 
identify mobile home p~rks that were not in the sample frame 
or not on the commercial lists, only 92 percent of the census 

" 
TABLE VIII. Standard Errors of Estimated Percentages of Lost Housing Units: 1973·1979 (Exduding Estimated Percentages of Lost Housing Units 
Pertaining to New Construction, Locking Complate Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Some o"All Plumbing, Mobile Homes, 
end Other Vacants) 

(68 chances out of 100) 

Base of ' ' Estimated percentage " percentage 
1000) 0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 .............. 24.5 24.5. 24.5 24.5 24.5 24.5 24.7 28.5 
10 ............. 14.0 14.0 14.0 14.0 14.0 14.4 17.5 20.2 
25 ............. 6.1' 6.1 6.1 6.1 7.6 9.1 11.0 12.7 
50 ............. 3.1 3.1 3.1 3.9 5.4 6.4 i0 9.0 
100 ............. 1.6 1.6 1.8 2.8 3.8 4.6 5.5 6.4 
250 ............. 0.6 0.8 1.1 1.8 2.4 2.9 3.5 4.0 
500 ............. ' 0.3 0.6 0.8 1.2' 1.7 2.0 2.5 2.9 
1;000 ............ 0.2 0.4 0.6 0.9 1.2 1.4 1.7 2.0 
2,500 .. "•.' ...... 0.06. 0.3 0.4 0.6 0.8 0.9 1. 1 1.3 
5,000 .. : ........ 0.03 0.2 0.3 0.4 0.5 0.6 0.8 0.9 
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ciddress frame ED's were represented. Second, it appears that 
the listing procedure (used to find mobile homes placed outside 
parks, units converted from nonresidential to residential, and 
houses that had been moved onto their present site) was not 
very efficient for finding nonresidential conversions, (which 
might be primarily in business districts}, since the listing 
procedure started from a residential unit. (The sample estimate 
of this component was approximately 16,000 housing units 
whh a standard error of 12,000.) 
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Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these EO's would be represented in 
the sample. However, it has been estimated that the 1979 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are used because these units are not listed during the canvassing. 

The third stage of ratio estimation corrects for these deficien
cies as far as the count of total housing is concerned, i.e., it adjusts 

TABLE IX. Standard Erron of Estimated Pan:antagas of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitshan Facilities, No 
Bedroom' No Bathroom, Lacking Soma or All Plumbing, Mobile Homes, end Other Vecants: 1973-1979 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

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

5 .............. 34.9 34.9 34.9 34.9 34.9 34.9 34.9 36.6 
10 ............. 21.1 21.1 21.1 21.1 21.1 21.1 22.4 25.9 
25 ............. 9.7 9.7 9.7 9.7 9.8 11.7 14.2 16.4 
50 ............. 5.1 5.1 5.1 5.1 6.9 8.3 10.0 11.6 
1DD ............. 2.6 2.6 < 2.6 3.6 4.9 5.8 7.1 8.2 
250 ............. 1.1 1.1 1.4 2.3 3.1 3.7 4.5 6.2 
500 ............. 0.5 0.7 1.D 1.6 2.2 2.6 3.2 3.7 
1,000 ........... D.3 0.5 0.7 1.1 1.6 1.8 2.2 2.6 
2,500 ........... D.11 D.3 0.5 0.7 1.D 1.2 1.4 1.6 
5,000 ........... 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.2 

TABLE Xa. Standard Erron of Estimated Percentages of Housing Units Pertaining to the Northeast. North Centnl, South, and West Regions: 1979 
(Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complata Plumbing Facilities for the Northeast. North Central, and Wast Regions end Excluding Soun:• of Water, Individual Wall, end Mobile Homes 
for Each of the Regions) 

(68 chances out of 100) 

Base of Estimated pen:entaga 
percentage 

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

5 .............. 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............. 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............. 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
5D ............. 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100: ............ 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............. 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............. 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ........... 0.2 0.4 0.6 0.9 1.3 '1.5 1.9 2.2 
2,500 ........... 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ........... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 .......... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 .......... 0.01 0.09 0.12 0.2 0.3 0.3 0:4 0.4 
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the estimate of the total housing inventory to the best available 
estimate. However, biases of subtotals would still remain. 

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

TABLE Xb. Stendard Erran of Estimated Percenteges of Housing Uniu Partaining to NM Construction, Lacking Complate Kitchen Facilities. No Bed· 
rooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and to Source of Water, Individual 

'Well, and Mobile Homes for the Northeast and North Cantral Regions: 1979 

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

Basa of Estimated parcentaga 
parcentaga 

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

5 ............... 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............. 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............. 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 ............ ·, 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4 
100 ............. 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ............. 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 
500 ............. 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ........... 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,600 ........... . 0.10 0.3 0.5: 0.7 1.0 1.2 1.4 1.6 
6,000 ........... 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1. 1 
10,000 

I 
0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 .......... 

26,000 .......... 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5 

TABLE Xe. Stendard Errors of Estlmatad Percantages of Housing Units Pertaining to Source of Water, Individual Well, and Mobila Homes for the South 
Region: 1979 

(68 chances out of 100) 

Basa of Estimatad percantages 
percentaga 

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

6 .............. 45.2 45.2 45.2 45.2 45.2 45.2 45.2 45.4 
10 ............. 29.2 29.2 29.2 29.2 29.2 29.2 29.2 32.1 
25 ............. 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3 
60 ............. 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ............. ·4.0 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
260 ............. 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............. 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
1,000 ........... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
2,600 ........... 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
5,000 ........... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
10,000 ...... ·' · .. 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
25,000 .......... 0.02 0.13' 0.2 0.3 0.4 0.5 0.6 0.6 
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TABLE Xd. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 
1973-1979 (Excluding Estimates of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bath
rooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacantsl 

(68 chances out of 100) 

~ 

Size of estimate 
0 or 100 1 or 99 2 or 98 5 or95 10 or 90 15 or 85 25 or 75 50 

(0001 

Estimated percenta9esfor the Northeast or North Central Regions 

5 .............. 22.B 22.B 22.B 22.B 22.B 22.B 22.B 26.7 
10 ............. 13.0 13.0 13.0 13.0 13.0 13.4 16.3 18.B 
25 ............. 5.7 5.7 5.7 5.7 7.1 B.5 10.2 11.B 
50 ............. 2.9 2.9 2.9 3.6 5.0 6.0 7.3 B.4 
100 ............. 1.5 1.5 1.7 2.6 3.5 4.3 5.1 6.0 
250 ............. 0.6 0.7 1.0 1.7 2.2 2.7 3.3 3.7 
500 ............. 0.3 0.6 0.7 1.1 1.6 1.9 2.3 2.7 
1,000 ........... 0.2 0.4 0.6 0.8 1.1 1.3 1.6 1.9 
2,500 ........... 0.06 0.3 0.4 0.6 0.7 0.8 1.0 1.2 
5,000 ........... 0.03 0.2 0.3 0.4. 0.5 0.6 

' 
0.7 0.8 

' 
Estimated perJntages for the South or West Regions 

I 

5 .............. 25.5 25.5 25.51 25.5 25.5 25.5 25.5 29.6 
10 ............. 14.6 14.5 14.6 14.6 14.6 I 15.0 18.2 21.0 
25 . ,·, .......... 6.3 6.3 6.3 6.3 7.9 9.5 11.4 13.2 
50 ............. 3.2 3.2 3.2 4.1 5.6 6.7 B.1 9.4 
100 ............. 1.7 1.7 1.9 2.9 4.0 4.B 5.7 6.7 
250 ............. 0.6 0.8 1.1 1.9 2.5 3.0 3.6 4.2 
500 ............. 0.3 0.6 0.8 1.2 . 1.B 2.1 2.6 3.0 
1,000 ........... 0.2 0.4 0.6 0.9 1.2 1.5 1.8 2.1 
2,500 ........... 0.06 0.3 0.4 0.6 I 0.8 0.9 1. 1 1.4 . 
5,000 ........... 0.03 0.2 0.3 0.4 0.5 0.6 0.8 0.9 

Note: For standard errors of regional estimated percentages of lost housing uniu (1973-1979) pertaining to new constru~lon, lacking complete 
kitchen facilities, no bedrooms, no bathrooms, lacking some or all plumbing, mobile homes, and other vacants, use the national standard errors presented 
in table IX. 
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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 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), ~ompris
ing 923 counties and independent cities with coverage in each of 
the 50 States and the District of Columbia. 

Approximately 73,300 sample housing units (both occupied · 
and vacant) were eligible for interview in the 1979 Annual 
Housing Survey. Of this number, 4,300 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent wa.s· not found after repeated visits. In 
addition to the 73,300, there were also 5,600 sample units 
which were visited but were ineligible for interview for the 
AHS in terms of collecting information relevant to the 1979 
housing inventory. 

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

. to as non-self-representing (NSR), since the sample of housing 
units from the sample PSU in a stratum represented the other 
PSU's in the stratum as well. 

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

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

Designation· of sample housing units for the 1979 survey-The 
sample housing units designated to be interviewed in the 1979 
survey consisted of the following categories, which are described 
in detail in succeeding sections. 
1. All sample housing units that were interviewed in the 1978 

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

2. All sample housing units that were either type A noninter
views (i.e., units eligible to be interviewed) or type B non
interviews (i.e., units not eligible for interview at the time of 
survey but which could become eligible in the future) in the 
1978 survey. (For a list of reasons for type A and type B 
non interviews, see the facsimile of the 1979 AHS -question
naire, page App·16.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) 

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

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

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

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

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

3 
4 

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

The sample of new construction units was selected from 
11.oilding pennits issued since January 1970. Within each sample 
PSU, the 11.oilding permits were chronologically ordered by 
month issued, and compact clusters of approximately four hous
ing units were created. These clusters were then sampled at the 
rate of 2 in 1,366. Housing units constructed since the 1970 
census in areas which do not issue building permits were 
brought into the samp!e as a result of the area sample described. 

Splitting of the sample-The sample selection procedure as de· 
scribed above produced clusters (or segments) of size-four 
housing units for the sample taken from the census address 
frame, the new construction frame, and the area sampling 
frame (mainly rural areas). Clusters of this size should result 
in a minimum loss in precision for estimates of housing char· 
acteristics in rural areas because of the heterogeneity of neigh
boring units. However, clusters of size-two housing units were 
considered to be more optimum within those areas where the 
housing characteristics of neighboring units tend to be very 
similar (i.e., urban areas and new construction units). A splitting 
operation was then carried out for clusters selected from the 
census address and the new construction frames. This consisted 
of halving each sample cluster from these fra~es. Thus, two 
housing units from each of these clusters were included in the 
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survey and two housing units were held in reserve. No splitting 
operation was carried out within the clusters selected from the 
area sampling frame; every other area sample cluster of four 
housing units was used for the survey and the remaining clusters. 
were assigned to the reserve sample. 

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

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

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

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

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

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

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

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

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

1g77 sample reduction-By 1977, the addition to the sample 
(from primarily new construction) and the coverage improve
ments had increased the total sample size (inteiviews plus non
interviews) to about 81,000. The sample was reduced by about 
7 percent to approximately 75,000 in 1977. However, this 
reduction did not include any CEN-SUP1 units or units which 
were selected as part of the 1976 Coverage Improvement Pro
gram. Thus, the overall probability of selection for these latter 
units remained unchanged, and for the rest of the units their 
probability of selection was about 1 in 1,472, if they were 
urban, and about 1 in. 736, if they were rural. 

ESTIMATION 

In 1979, the AHS estimates employed a three-stage ratio 
estimation procedure. However, prior to implementation of the 
procedure, the basic weight (i.e., the inverse of-the probability 
of selection) was adjusted to account for the type A noninter
view housing units encounted in the AHS. This noninterview 
adjustment was done separately for occupied and vacant units. 
The non interview adji.Jstment was equal to the following ratio: 

Interviewed housing units+ Noninteiviewed housing units 
lnteiviewed housing units 

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

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

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

1 CEN-SUP units resulted from a 1970 census evaluation study and 
. represented units missed in the 1970 census. 
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The numerators of the ratios were calculated by obtaining the · 
. 1970 census housing counts for each of the residence-tenure 
categories for each NSR stratum and summing these counts 
across the NSR strata in each census region. The denominators 
were calculated by obtaining the 1970 census housing counts 
for each of the residence-tenure categories for each NSR sample 

'PSU, weighting these counts by the universe of the probability 
of selecting that PSU and summing these weighted counts 
across the NSR sample PSU's in each region. The computed 
first-stage ratio estimation factor was then applied to the exist
ing weight for each NSR sample unit in each first-stage ratio 
estimation category. 

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

The second-stage ratio estimation factor was as follows: 

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

The numerators of the ratios were derived from data based on 
the Survey of Construction (SOC). The denominators of the 
ratios were obtained from the weighted estirriates for the AHS 
sample units using the existing weight after the first-stage ratio 
estimation procedure. The computed second-stage ratio estima
tion factor was then applied to the existing weight for each 
sample unit in each sec6nd-stage ratio estimation category. 

The third-stage ratio estimation procedure was employed for 
all the AHS sample units. This procedure was designed to adjust 
the AHS sample estimates of housing {i.e., the estimates employ
ing the noninterview, first·stage, and second-stage adjustments) 
to current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of occupied housing units. Each of 
these 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 occupied housing units were 
derived from data based on the Current Population Survey 
(CPS), a sample household survey conducted monthly by the 

· Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey (HVS), a quarterly vacancy survey also con
ducted by the Bureau of the Census. The denominators of the 
ratios were obtained from th~ weighted estimates for the AHS 
sample units, using the existing weight after the second-stage . 



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

The second-stage and· the third-stage ratio estimation proce
dures were iterated in order to bring the AHS estimates into 
close agreement with both sets of independent estimates. The 
second-stage was modified so that the estimates for all 21 
categories of new cons~ruction would be identical to the esti· 
mates before the third-stage. Hence, the repeated second-stage 
had the effect of controlling the AHS sample estimates of new 
construction units to the unbiased sample estimates for 20 
categories of new construction units for each of the 4 regions 
(i.e., 13 categories for conventional new construction units and 
7 for new construction mobile homes) and, as before, of adjust- · 
ing the AHS sample estimate of 1 category of conventional new 
construction units to an independently derived current estimate. 

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

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

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

improved substantially. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors associated with esti· 
ates based on data from sample surveys; sampling and non

ampling errors. The following is a description of the sampling 
nd nonsampling errors associated with the AHS national 
mple. 

ample errors-The particular sample used for this survey is one 
f a large number of possible samples of the same size that 
ould have been selected using the same sample design. Even if 
he same schedules, instructions, and interviewers were used, 
timates from each of the different samples would differ from 

ach other. The variability between estimates from all possible 
amples is defined as sampling error. One common precision of 
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sampling error is the standard error which measures the pre
cision with which an estimate from a sample approximates the 
average result of all possible samples. In addition, the standard 
error, as calculated for this report, partially reflects the varia
tion in the estimates due to some nonsampling errors, but it 
does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and. nonsampling errors, measured by the standard 
error, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

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

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

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

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

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

Standard errors of estimates of levels-Tables I and II present 
the standard errors applicable to the 1979 national housing 
inventory estimates in this report. Tables Ill and IV present 
the standard errors applicable to estimates for the Northeast, 
North Central, South, and West Regions. Linear interpolation 
should be used to determine standard errors for levels of esti
mates not specifically shown in tables I through IV. 

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

Tables V through VIII present the standard errors of esti

mated percentages. Table V shows the approximate standard 
errors of all national estimated percentages of housing units 
except those pertaining to the specified items in table 11. The 
standard errors shown in table VI should be used for those 

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 

1979 (Excluding Estimates of Housing Units Pertaining to New Con
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Lacking Complete Plumbing, and Households With Head 

of Spanish Origin) 

(68 chances out of 1001 

Standard error Standard error 
Size of Size of 

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

(0001 (OOO) (0001 (OOOI 

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

5 ...... 3 3 2,500 .... 65 55 

10 ..... 4 4 5,000 .... 91 57 
25 ..... 7 7 10,000 ... 124 -
50 ..... 9 9 25,000 ... '174 -
100 ..... 13 13 50,000 ... 185 -
250 ..... 21 21 75,000 ... 109 -
500 ..... 29 29 

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Per
taining to New Constructian, Lacking Complete Kitchen Facilities, No 
Bedrooms, No Bathrooms, Lacking Complete Plumbing, and House· 
holds With Head of Spanish Origin: 1979 

(68 chances out of 100) 

Standard error Standard error 

Size of Total, Size of Total, 
estimate White or 

Black 
estimate White or 

Black 
(000) Spanish. (000) Spanish 

origin origin 
(000) (000) (000) (OOOI 

0 ...... 2 2 1.000 .... 48 45 

5 ...... 3 3 2,500 .... 76 64 
10 ..... 5 5 5,000 .... 105 66 
25 ..... 8 8 10,000 ... 144 -
50 ..... 11 11 25,000 ... 202 -
100 ..... 15 15 50,000 ... 215 -
250 ..... 24 24 75,000 ... 126 -
500 ..... 34 

' 
33 
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specified items. Table VII shows the approximate standard 
errors of all regional percentages of housing units except those 
pertaining to the specified items in table IV. Table VIII should 

be used for those specified items for the Northeast, North 
Central, and West Regions. Two-way interpolation should be 
used to determine standard errors for estimated percentages 
not specifically shown in tables V through VIII. 

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

TABLE 111. Standard Errors of Estimated Numbers of Housing Units 

Pertaining to the Northeast, North Central, South, and West Regions: 
1979 (Excluding Estimates of Housing Units Pertaining to Lacking 
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lack· 
ing Complete Plumbing for the Northeast, North Central, and West 
Regions) 

Size of 
estimate 

(0001 

0 ......... . 
5 ......... . 
10 ........ . 
25 ..•...... 
50 ........ . 
100 ........ . 

250 ........ . 

(68 chances out of 100) 

Standard Size of 
estimate 

(OOOI 
error 
(000) 

2 500 ......... . 

3 1,000 ... : ... . 
4 2,500 ....... . 
7 5,000 ....•... 

10 10,000 ...... . 
14 25,000 ...... . 
22 

Standard 
error 
(000) 

31 

43 
68 
97 

137 
216 

TABLE IV. Standard Errors of Estimated Numbers of Housing Urtits 
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, and Lacking Complete Plumbing for the Northeast, North 
Central, and West Regions: 1979 

Size of 
estimate 

(OOOI 

0 ......... . 
5 ........ . 
10 ........ . 
25 ........ . 
50 ........ . 
100 ........ . 

(68 chances out of 100) 

Standard Size of 
error estimate 
(0001 (000) 

3 500 ......... . 
4 1,000 ....... . 
5 2,500 ....... . 
8 5,000 ....... . 

11 10,000 ...... . 
16 25,000 ...... . 

250. . . . . . . . . 26 

Standard 

error 
(000) 

36 
51 
80 

111 

153 
218 
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Standard errors of ratios-For ratios of the form (100) (x/y). 
where x is not a subclass of y, tables V through VIII, under
estimate the standard error of the ratio when there is little 
or no correlation between x and y. For this type of ratio, a 
better approximation of the standard error may be obtained 
by letting the standard error of the ratio be approximately 
equal to: 

( 
X

o x)' + ( 
0Yy)

2 

(100) C) x 

where: x =the numerator of the ratio 
y = the denominator of the r~tio 
ax= the standard error of the numerator 
ay =the standard error of the denominator 

Illustration of the use of the standard error tables. illustration 
/.-Table A-2 of this report shows that in the United States 
there were 14,278,000 renter-occupied housing units with 
common stairways. Interpolation in standard error table I shows 
that the standard error of an estimate of this size is approxi
mately 138,000. The following procedure was used in inter
polating. 

The inform~tion presented in the following table was ex
tracted from standard error table I. 1:"he entry for "x" is the 
one sought. 

10,000 
14,278 
25,000 

Size of estimate 
(OOO) 

Standard error 
!000) 

124 
x 

174 

By vertical interpolating between 124 and 174, the entry for 
"x" is determined to be 138. 

14,278-10,000 = 4,:278 
25,000-10,000 = 15,000 

. 4,278 
124 + 15,000 (174-124) = 138 

Consequently, the 68-percent confidence i~terval, as shown by 
these data, is from 14,140,000 to 14,416,000 housing units. 
Therefore, a conclusion that the average estimate of 1979 hous· 
ing units of this type lies within a range computed in this way 
would be correct for roughly 68 percent of all possible samples. 
Similarly, we could conclude that the average estimate, derived 
from all possible samples, lies within the interval from 
14,057,000 to 14,49g,ooo housing units with 90 percent confi
dence; and that the average estimate lies within the interval 
from 14,002,000 to 14,554,000 housing units with 95 percent 
confidence. 
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Table ~-2 (section I) also shows that of the 14,278,000 
renter-occupied housing units with common stairways, 
12,605,000, or 88.3 percent, were located inside SMSA's. Inter
polation in standard error table V (i.e., interpolation on both 
the base and percent) of this appendix shows that the standard 
error of the above percentage is 0.4 percentage points. The 
following procedure was used in interpolating. 

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

Base of percentage 
Estimated percentage 

(000) 
85 88.3 90 

10,000 ........... 0.5 a 0.4 
14,278 ........... p 
25,000 ........... 0.3 b 0.3 

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

88.3-85.0 = 3.3 
90.0-85.0 = 5.0 

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

2. Horizontal interpolation between 0.3 and 0.3, is not 
necessary. 

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

14,278-10,000 = 4,278 
25,000-10,000 = 15,000 

4,278 
0.4 + 15,000 (0.3-0.4) = 0.4 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 87 .9 to 88. 7 percent; the 90-percent con
fidence interval is from 87.7 to 88.9 percent; and the 95-percent 
confidence interval is from 87.5 to 89.1 perCent. 

Illustration II. Table A-2 (section I) of this report shows that in 
the United States in 1979 there were 6,802,000 owner-occupied 
housing units which had blown fuses or tripped breaker switches. 
Interpolation in standard error table I of this appendix shows 
that the standard error of an estimate of this size is approxi
mately 103,000. Consequently, the 68-percent confidence 
interval is from 6,699,000 to 6,905,000 housing units. There
fore, a conclusion that the average estimate, derived from all 
possible samples, of 1979 owner-occupied housing units which 
had blown fuses or tripped breakers switches lies 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 fmate d · d f om II "bl I I" "th" es 1 . erive r a POSS! e samp es, 1es w1 In 

the interval from 6,637,000 to 6,967,000 housing units with 
90 percent confidence; and that the average estimate lies within 
the interval from 6,596,000 to 7,008,000 housing units with 95 
percent confidence. 

APPENDIX B-Continued 

Table A-2 (section I) also shows that of the 6,802,000 
owner-occupied housing units in 1979 which had blown fuses or 
t . d b k "t h 1 4 70 000 21 6 t h d bl rippe rea er sw1 c es, or percen , a own 
fuses or tripped breaker switches 3 times or more. Interpolation 
in standard error table V (i.e., interpolation ·on both the base 
and the percent) shows that the standard error of the above 
percentage is 0.7 percentage points. Consequently, the 68-

TABLE v. Standard Errors of Estimated Percentages of Housing Units: 1979 (Excluding Estimated Percentages of Housing Units Pertaining to New 
Comtruction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Complete Plumbing, and Households With Head of Spanish 
Origin) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

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

5 ................ 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 ............... 14.8 14.8 14.8 14.8 14.& 14.9 18.1 20.9 
25 ............... 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............... 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 ,1.8 2.1 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1. 1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 

25,000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
75,000 ............ - 0.05 0.07 0.11 0.14 . 0.2 0.2 0.2 

TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, Lacking Complete Plumbing, and Households With Head of Spanish Origin: 1979 

(68 chances out 'of 100) 

Base of Estimated percentage 
percentage 

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

5 ................ 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 19;1 19.1 21.0 24.3 
25 ............... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 -
50 ............... 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 ............... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ............. 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ............. 0.09 0.3 0.4 0.7 0.9 1. 1 1.3 1.5 

5,000 ......... ' ... 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1 
10,000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 
75,000 ............ - 0.06 0.08 0.12 0.2 ci.2 0.2 0.3 
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percent confidence interval, as shown by these data, is from ard errors of each estimate considered separately. This formula 
20.9 to 22.3 percent; the 90-percent confidence interval is is quite accurat.e for the difference between estimates of the 
from 20.5 to 22.7 percent; and the 95·percent confidence same characteristics in two different areas or the difference 
interval is from 20.2 to 23.0 percent. between separate and uncorrelated characteristics in the same 

area. If, there is a high positive correlation between the two 
' Differences-The standard errors shown are not directly appli- characteristics, the formula will overestimate the true error. 

cable to differences between two sample estimates. The stand- Ho~ever, if there is a high negative correlation between the two 
ard error of a difference between estimates is approximately characteristics, the formula will underestimate the true standard 
equal to the square root of the sum of the squares of the stand- error. 

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1979 
(Excluding Estimated Percentages Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumb-
ing for the Northeast, North Central, and West Regions) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

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

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.B 15.8 15.8 15.8 15.8 18. 7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ... : ........... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500.. .. " " .. " " . 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 " .. " " .. " . 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 

TABLE VIII. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, 
No Bathrooms, and Lacking Complete Plumbing for the Northeast, North Central, and West Regions: 1979 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

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

5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............... 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 ............... 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ............... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 

500.. . .. .. " " " " 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,500 .............. 0.10 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 . 0.6 0.7 0.8 
25,000 ............ 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5 
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Illustration of the corhputation of the standard error of a dif
ference-Table A-2 (section II) of this report shows that in the 
United States in 1979 there were 3,812,000 owner-occupied 
housing units, which had exactly one blown fuse or tripped 
breaker switch. Table A-2 (section II) also shows that in the 
United States in 1979 there were 1,470,000 owner-occupied 
housing units which had blown fuses or tripped breaker switches 
3 times or more. ThUs, the apparent difference between the 
number of 1979 owner-occupied housing units that had blown 
fuses or tripped breaker switches 3 times or more and th'at had 
breakdowns just one time, is 2,342,000. Interpolation in stand· 
ard error table I shows that the standard error on an estimate of 
3,812,000 to be approximately 79,000 and the standard error 
on an estimate of 1,470,000 to be approximately 49,000. 
Therefore, the standard error of the estimated difference of 

. 2,342,000 is about 93,000. 

93,000 = J (79,000)' + (49,000)' 

Consequently, the 68-confidence interval for the 2,342,000 
difference is from 2,249,000 to 2,435,000 housing units. There
fore, a conclusion that the average estimate of this difference, 
derived from all possible samples, lies within a range computed 
in this way would be correct for roughly 68 percent of all 
possible samples. Similarly, the 90-percent confidence interval 
is from 2, 193,200 to 2,490,800 housing units, and the 95-
percent confidence interval is from 2, 156,000 to 2,528,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1979 owner-occupied housing units, which had 
three or more blown fuses or tripped breaker switches, is 
different than the number that had exactly one blown fuse 
or tripped breaker switch since the 95-percent confidence 
interval of this difference does not include zero or negative 
values. 

Medians-For the medians presented in certain tables, the 
sampling er"ror 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 d~termine an interval about the estimated median so there 
is a stated degre'e of confidence that the average median from 
all possible samples lies within the interval. The following 
procedure may be used to estimate confidence limits of median 
based on sample data: · 

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

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

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

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

A two-standard-error confidence interval may be determined 
by finding the values corresponding to 50 percent plus and 
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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-perr:ent confidence 
interval for a median-Table A-4 (section II) of this report 
shows· the median value of specified owner-occupied housing 
units with one bathroom was $35,200 in 1979. The base of the 
distribution, from which this median was determined is 
18,578,000 housing units. 

1. From standard error table V, the standard error of a 50-
percent characteristics on the base of 18,578,000 is 0.5 
percentage points. 

2. To obtain a two-standard-error confidence interval on the 
estimated median, add to. and subtract from 50 percent 
twice the standard error determined in step 1. This yields 
percentage limits of 49.0 and 51 .0 

3. From table A-4 (section II), it can be seen by cumulating the 
frequencies for the first 3 categories that 7,015,000 specified 
owner-occupied housing units with one bathroom, or 37.8 
percent, had a value less than $30,000 and that an additional 
4,389,000 specified owner-occupied housing units with one 
bathroom, or 23.6 percent, had a value between $30,000 
and $39,999. By linear interpolation, the lower limit of the 
95-percent confidence interval is found to be about: 

$30,000 + ($40,000-$30,000) ! 49·~;.!7·8 ) = $34,700 

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

$30,000 + ($40,000-$39,000) ! 51 -~;!7 ·8) $35,600 

Thus, the 95-percent confidence interval ranges from 
$34, 700 to $35,600. 

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

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling errors 
associated with the estimates for the 1979 AHS national sample. 

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

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

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

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

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

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

obtained. 

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

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the nonattitu
dinal items showing high levels of inconsistency. But a large 
proportion (43 percent) of the nonattitudinal items showed a 
low level of inconsistency. Moderate levels indicate that there 
are some problems with inconsistent reporting and high levels 
indicate that improvements are needed in the data collection 
methods or that the category concepts themselves are am
biguous. 

Cross·tabulations involving those items, which are subject 
to substantial levels of inconsistency, may be subject to a large 
distortion as a consequence of the associated high level of 
response variance, and thus, are considered to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabulations, have been footnoted with a cautionary 
statement. 
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The 1970 census reinterview results provide illustrations of 
possible nonsampling errors for some of the items which also 
appear in the AHS. For example, median value of homes was 
consistently underestimated by about 5 percent, and the average 
monthly costs of electricity and utility gas were consistently 
overestimated although the net effect on average gross rent was 
fairly small. 

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

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

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e., about 340,000 units) of all conventional housing 
units built after April 1970, because the permits for these units, 
which were built before September 1979, were issued less than 
5 months in advance of the survey. The second-stage ratio esti
mation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of con
ventional new construction probably still exists. Review of the 
second-state ratio estimation procedures indicates that we have 
consistently overcompensated for this deficiency every year 
since 1975 by ratio adjusting the new construction to counts 
of new construction for the end of interview period, which has 
been December or January, instead of October. This overcom
pensation may inflate the new construction counts by 100,000 
to 300,000 units. 

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

Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are us.ed. As before, it had been assumed 
that all units located inside these ED's would be represented in 
the sample. However, it has been estimated that the 1979 AHS 
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sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units.in ED's where area sampling methods 

. are used because these units are not listed during the canvassing. 
The third stage of ratio estimaticin corrects for these de

ficiencies as far as the count of total housing is concerned, i.e., 
it adjusts the estimate of the total housing inventory to the best 
available estimate. However, biases of subtotals would still 
remain. 

Rounding errors-In errors associated with processing, the 
rounding of estimates introduces another source of error in 
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the data, the severity of which depend on the statistic 
being measured. The effect of rounding is significant relative 
to the sampling error only for small percentages, median ':'um
ber of per~ons, and median number of rooms when these figures 

are derived from relatively large bases. This means that con
fidence intervals formed from the standard errors given may be 
distorted, and this should be taken into account when consider
ing the results of this survey. Also, since medians in this report 
were computed using unrounded data, instead of the published 
rounded data, they can differ from medians calculated directly 

from the published data. 
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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 for the Annual Housing Survey 
(AHSl, which was conducted by the Bureau of the Census, 
acting as oollection 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 oounties and independent cities with coverage in each of 
the 50 States and the District of COiumbia. 

Approximately 73,300 sample housing units (both occupied 
and vacant) were eligible for interview in the 1979 Annual 
Housing Survey. Of this number, 4,300 interviews were classi· 
tied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 73,300, there were also 5,600 sample .units 
which were visited but were ineligible for interview for the AHS 
in terms of collecting information relevant to the 1979 housing 
inventory. 

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

One PSU was selected from each NSR stratum with 
probability proportionate to the 1970 census population of the 
PSU. (This resulted in 220 NSR sample PSU's.) In addition, the 

NSR strata were grouped into 110 pairs and one stratum was 
picked at random from each pair. From this stratum, an 
additional PSU was selected independently of the other PSU 
selected from this stratum. Since the two PSU's were independ· 
ently selected, it was possible for the same PSU to be selected 
twice. This occurred in 25 instances, producing an additional 85 
NS.R sample PSU's, thus giving a grand total of 461 PSU's. 

Designation of sample housing units for the 1979 survey-The 
sample housing units designated to be interviewed in the 1979 
survey consisted of the following categories, which are described 
in detail in suceeding sections. 

1. All sample housing units that were interviewed in the 1978 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement Pro· 
gram). 

2. All sample housing units that were either type A noninter
views (i.e., units eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible for interview at the 
time of the survey, but which could become eligible in the 
future) in the 1978 survey. (For a list of reasons for type A 
and type B non interviews, see the facsimile of the 1979 AHS 
questionnaire, App-16.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) ' 

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

Selection of the 1973 sample housing units-The overall 
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 selection for each 
sample housing unit ~as the same (e.g., if the probability of 
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selecting a NSR PSU was 1 in 10, then the within-PSU sampling 
rate would be 1 in 136_6). 

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

The sample of 1970 census units was selected in several 
stages. Within the sample PSU's, the first step was the selection 
of a sample of c;:ensus enumeration districts (ED's). administra· 
tive units used in the 1970 census. The probability of selection 
for an ED was proportional to the following 1970 census oounts 
of. housing units (HU's) and persons in group quarters, 
combined in the following formula: 

Number of HU's in the ED + Number of Group Ouar~ers Persons in the ED 

4 

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

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

Splitting of the sample-The sample selection procedure as 
described above produced clusters (or segments) of size-four 
housing unitS for the sample taken from the census address 
frame, the new construction frame, and the area sampling frame 
(mainly rural areas). Clusters of this size should result in a 
minimum loss in pr:ecision for estimates of housing charac· 
teristics in rural areas because of the heterogeneity of neigh
boring units. However, clusters of size-two housing units, were 
considered to be more optimum within those areas where the 
housing characteristics of neighboring units tend to be very 
similar {i.e .. urban areas and new construction units}. A splitting 

App-39 

operation was then carried out for clusters selected from the 
census address and the new construction frames. This consisted 
of halving each sample cluster from these frames. Thus, two 
housing units from each of these clusters were included in the 
survey and two housing units were held in reserve. No splitting 
operation was carried out within the clusters selected from the 
area sampling frame; every other area sample cluster of four 
housing units was used for the survey and the remaining clusters 
were assigned to the reserve sample. 

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

Selection of sample housing units for the 1976 Coverage 

Improvement Program-The 1976 Coverage Improvement 
Program was undertaken to correct certain deficiencies in the 
AHS national sample from the census address and new 
construction frames. The coveraQe deficiencies included the 
following units: 

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

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

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

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

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

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

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

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

1977 SAMPLE REDUCTION 

By 1977, the addition to the sample (from primarily new 
construction) and the coverage improvements had increased the 
total sample size (interviews plus noninterviews) to about 
81,000. The sample was reduced by about 7 percent to 
approximately 75,000 in 1977. However, this reduction did not 
include any CEN-SUP1 units or units which were selected as 
part of the 1976 Coverage Improvement Program. Thus, the 

·overall probability of selection for these latter units remained 
unchanged, and for the rest of the units their probability of 
selection was about l in 1,472, if they were urban, and about 1 
in 736, if they were rural. 

ESTIMATION 

In 1979, the AHS estimates employed a three-stage ratio 
estimation procedure. However, prior to implementation of the 
procedure, the basic weight (i.e., the inverse of the probability 
of selection) was adjusted to account for the type A noninter
view housing units encountered in the AHS. This noninterview 
adjustment was done separately for occupied and vacant units. 
The noninterview adjustment was equal to the following ratio: 

Interviewed housing units+ Noninterviewed housing units 
Interviewed housing units 

The first-stage ratio estimation proced~re 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.irlto account the differences 
that existed at the time of the 1970 census in the distribution 
by tenure and residence of the housing population estimated 
from the sample NSR PSU's and that of the NSR housing 
population to each of the four census regions of the country. 

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

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

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

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

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

The second-stage ratio estimation factor "Yas as follows: 

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

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

The third-stage ratio estimation procedure was erliployed for 
all AHS sample units. This procedure was designed tb adjust the 
AHS sample Vtimates of housing (i.e., the estimates employing 
the noninterview, first-stage, and second-stage adjustments) to 
current vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for.24 categories of occupied housing units. Each of 
these 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 occupied housing units were 
derived f~om data based o'n the Current Popula~ion Surv~y 
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(CPS). a sample household survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey (HVS), a quarterly vacancy survey also con· 
ducted by the Bureau of the Census. The denominators cit the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage 
ratio estimation procedure. The computed third-stage ratio 
estimation factor was then applied to the existing weight for 
each sample unit in each third-stage ratio estimation category. 

The second-stage and the third-stage ratio estimation proce
dures were iterated in order to brin'g the AHS estimates into 
close agreement with both sets of "independent" estimates. The 
second-stage was modified so that the_ estimates for all 21 
categories of new· construction would be identical to the 
estimates before the third-stage. Hence, the repeated 
second-stage had the effect of controlling the AHS sample 
estimates of new construction unitS to the "~nbiased" sample 
estimates for 20 categories of new construction units for each of. 
the 4 regions (i.e., 13 categories for conv"entional new con
struction units and 7 for new construction mobile homes) and, 
as before, of ~djusting the AHS sample estimate of 1 category 
of conventional new construction units to an independently 
derived current estimate. 

Th~ numerators were either the unbiased weighted estimates 
for the AHS sample units, using . .the existing weight after the 
first-stage ratio estimation procedure (i.e., the estimates 
employing _the iloninterview and first-stage adjustments) or the 
independent estimate derived from data based on the Survey of 
Construction (SOC). 

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

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

RELIABILITY OF THE ESTIMATES 

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

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

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

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

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

The average result of all possible samples either is or is not 
contained in any particular computed interval. However, for a 

: particular sample one can say with specified confidence that the 
average result of all possible samples is included in the 
constructed interval. 

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

Standard errors of estimates of levels-Tables I and 11 present 
the standard errors applicable to the 1979 national housing 
inventory estimates in this report. Tables Ill and IV present the 
standard errors applicable to estimates for the Northeast, North 
Central, and West Regions, and tables 111 and V present the 
standard errors applicable to estimates for the South Region. 
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Linear interpolation should be used to determine standard 
errors for levels of estimates not specifically shown in tables I 
through V. 

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

Tables VI through X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors of 
all national estimated percentages of housing units except those 
pertaining to the specified items in table 11. The standard errors 
shown in table VII should be used for those specified items. 
Table VIII shows the approximate standard errors of the 
estimated percentages of housing units for the Northeast, North 
Central, South, and West Regions except for those percentages 
pertaining to the spec~fied items in table IV. Table IX should be 
used for those specified items for the Northeast, North Central, 
and West Regions and table X for the South Region. Two-way 
interpolation should be used to determine standard errors for 
estimated percentages not specifically shown in tables VI 
through X. 

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

TABLE 1. Standard Errors of Estimated Numbers of Housing Units: 
1979 (Excluding Estimates of Housing Uniu Pertaining to New Con
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Source of Water, Individual Well, Lacking Complete Plumb
ing, Mobile Homes, and 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 
(000) White (000) White 

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

0 ...... 2 2 1,000 ... 42 39 
5 ...... 3 3 2,500 ... 65 55 
10 . . . . . 4 4 5,000 ... 91 57 
25 ..... 7 7 10,000 ... 124 -

50 .... 9 9 25,000 ... 174 -
100 ..... 13 13 50,000 ... 185 -
250 ..... 21 21 75,000 ... 109 -
500 ..... 29 29 
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Standard errors of ratios-For ratios of the form ( 100) (x/y). 
where x is not a subclass of y, tables VI through X, under
estimate the standard error of the ratio when there is little 
or no correlation between x c:1nd y. For this type of ratio, a 
better approximation of the standard error may be obtained by 
letting the standard error of the ratio be approximately equal 
to: 

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

Illustration of the use of the standard error tables. Illustration 
/-Table A-2 of this report shows that in the United States there 
were 9,629,000 specified owner-occupied housing units with 

two bedrOoms in 1979. Interpolation in standard error table I 
shows that the standard error of an estimate of this size is 
approximately 122,000. The following procedure. was used in 
interpolating: 

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

Size of estimate 
(000) 

5,000 ................. . 
9,629 ................. . 
10,000 ........ - ....... . 

Standard error 
(000) 

91 
x 

124 

By vertically interpolating between 91 and 124, the entry for 
"x" is determined to be 122. 

9,629-5,000 = 4,629 
10,000-5,000 = 5,000 

91 + ~:~~~ (124-91) = 122 

Consequently, the 68-percent oonfidence interval, as shown by 
these data, is from 9,507,000 to 9,751,000 housing units. 
Therefore,. a conclusion that the average estimate of 1979 
housing units of this type lies within a range computed in this 
way would be oorrect for roughly 68 percent of all possible 
samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
9,434,000 to 9,824,000 housing units with 90 percent confi
dence; and that the average estimate lies within the interval 
from 9,385,000 to 9,873,000 housing units with 95 percent 
confidence. 

Table A-2 also shows that of the 9,629,000 specified 
owner-occupied housing units with two bedroOf11S in 1979, 
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1,962,000 or 20.4 percent, were of value between $20,000 and 
$29,999. lnterpolatJon in standard error table VI (i.e., inter
polation on both the base and percent) of this appendix shows 
that the standard error of the above percentage is 0.6 percentage 
points. The following procedure was used in interpolating. 

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

Base of percentage 
(000) 

Estimated percentage 

15 20.4 25 

5,000 ........... . 0.7 
9,629 ........... . 
10,000 .......... . 0.5 

a 
p 
b 

0.8 
' 
0.6 

1. By horizontal interpolation between 0.7 arid 0.8, the entry 
for cell "a" is determined to be 0.8. 

20.4-15.0 = 5.4 
25.0-15.0 = 10.0 

0.7 + 1~.~ (0.8-0.7) = 0.8 

2. By horizontal interpolation between 0.5 and 0.6, the entry 
for cell "b" is determined to be 0.6. 

20.4-15.0 = 5.4 
25.0-15.0 = 10.0 

0.5 + 1~-~ (0.6-0.5) = 0.6 

TABLE II. Standard Errors of E~imated Numbers of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 

No Bedrooms, No Bathrooms, Source of Water, Individual Well, Lack
ing Complete Plumbing, Mobile Homes, and Households With Head 
of Spanish Origin: 1979 

(68 chances out of 100) 

Standard error Standard error 

Size of Size of 
estimate Total or estimate. Total or 

Black 
(000) White Black IOOO) White 

IOOO) (000) IOOO) IOOO) 

0 ...... 2 2 1,000 ... 48 45 
5 ...... 3, 3 2,500 . . . 76 64 
10 . . . . . 5 5 5,000 . . . 105 66 
25 . . . . 8 8 10,000 ... 144 -
50 ..... 11 11 25,000 ... . 202 -
100 ..... 15 15 50,000 ... 215 -. • 
250 ..... 24 24 75,000 ... 126 -
500 ..... 34 33 
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3. By vertical interpolation between 0.8 and 0.6, the entry for 
"p" is determined to be 0.6. 

9,629-5,000 = 4,629 
10,000-5,000 = 5,000 

4,629 
0.8 + 5 000 (0.6-0.8) = 0.6 

Consequently, the 68-percent cOnfidence interval, as showh by 
these data, is from 19.8 to 21.0 percent; the 90-percent 
confidence· interval is from 19.4 to 21.4 percent; and· the 

95-percent confidence interval is from 19.2 to 21.6 percent. 

Illustration //-Table A-2 of this report shows that in the United 
States in 1979 there were 5,843,000 specified owner-occupied 
housing units whose source of water was an individual well. 
Interpolation in standard error table 11 shows that the st~

0

ndard 
error of an estimate of this size is approXimately 112,000. 
Consequently, the 68-percent confidence interval is from 
5,731,000 to 5,955,000 housing units. Therefore, a conclusion 
that the average estimate, derived from all possible samples, of 
1979 specified owner-occupied housing units whose source of 
water was an individual well, lies within a range computed in 
this way would be correct for roughly 68 percent of all possible 

samples. Similarly, we could conclude that the average estimate, 
derived from all possible samples, lies within the interval from 
5,664,000 to 6,022,000 housing units with 90 percent 
confidence; and that average estimate lies within the interval 

from 5,619,000 to 6,067 ,000 housing units with 95 percent 
confidence. 

Table A-2 also shows that of the 5,843,000 specified owner
occupied housing units in 1979 whose source of water was an 

individual well, 215,000, or 3.7 percent, were valued at less than 

TABLE Ill. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to the Northeast, North Central, South, and West Regions: 
1979 (Excluding Estimates of Housing Units Pertaining to New Con· 
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, and Lacking Complete Plumbing for the Northeast, North 
Central, and West Regions and Excluding Source of Water, Individual 
Well, and Mobile Homes for Each of the Region~) 

(68 chances out of 100) 

Size of Standard Size·of Standard 
estimate error estimate error 

(000) (OOO) IOOO) (OOO) 

0 .......... 2 500 ......... 31 
5 .......... 3 1,000 . ...... 43 
10 . . . . . . . . 4 2,500 ....... 68 
25 . . . . . . . . . 7 5,000 ....... 97 
50 ......... 10 10,000 ....... 137 
100 ......... 14 25,000 ....... 216 
250 ......... 22 
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$10,000. Interpolation in table VII (i.e., interpolation on both 
the base a~d the percent) shows that the standard error of the 
above percentage is 0.4 percentage points. Consequently, the 
68-percent confidence interval, as shown by these data is from 
3.3 to 4.1 percent; the 00-percent confidence interval is from 
3.1 to 4.3 perrent; and the 95-perrent confidenre interval is 
from 2.9 to 4.5 perrent. 

Differences-The standard errors shown are not directly appli
cable to differences between two sample estimates. The 
standard error of a difference between estimates is approxi
mately equal to the square root of the sum of the squares of the 
standard errors of each estimate considered separately. This 
formula is quite accurate for the difference between estimates 

TABLE IV. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen FacHities, 
No Bedrooms, No Bathrooms,· and Lacking Complete Plumbing for 
the Northeast, North Centr~I. and West Regions and to Source of 
Water, Individual Well, end Mobile Homes for the Northeast and North 
Central Regions: 1979 

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

Size of Standard Size of Standard 
estimate error estimate error 

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

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

TABLE V. Standard Errors of Estimated Numbers of Housing Units 
Pertaining to Source of Water, Individual Well, and Mobile Homes for 
the South Region: 1979 

(68 chances out of 1001 

Size of Standard Size of Standard 
estimate error estimate · error 

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

0 ...... . . . . 4 500. - ....... 45 
5 ' - . . . . . . . . 5 1,000 ....... 64 
10 . . . . . . . . . 6 2,500 ....... 99 
25 . . . . . . . . 10 5,000 ........ 136 
50 . . . . . . . . . 14 10,000 ... .... 181 
100 ... - .. - .. 20 25,000 ....... 225 
250 ........ - 32 
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of the same characteristics in two different areas or the 
difference between separate and uncorrelated char~cteristics in 
the same area. If, however, there is a high positive correlation 
between the two characteristics, the formula will Overestimate 
the true error. However, if there is a high negative correlation · 
between the two characteristics, the formula will underestimate 
the true standard error. 

Illustration of the computation of the standard error of a 
difference-Table A-2 shows that in the United States in 1979 
there were 1,279,000 specified owner-occupied housing units 
with two bedrooms valued between $10,000 and $19,999. It 
also shows that in the United States in 1979 there were 
1,962,000 specified owner-occupied housing units with two 
bedrooms valued between $20,000 and $29,999. Thus, the 
apparent differenre between the number of 1979 specified 
owner-occupied housing units with two bedrooms valued 
between $10,000 and $19,999 and those valued between 
$20,000 and $29,999 is 683,000. Interpolation in standard 
error table I shows that the standard error on .an estimate of 

. I 
1,279,000 to be approximately 46,000 and the standard error on 
an estimate of 1,962,000 to be approximately 57 ,000. Therefore, 
the standard error of the estimated difference of 683,000 is 
about 73,000_ 

73,000 = v'!46,000) 2 + (57,000)2 

Consequently, the 68·percent confidence interval for the 
683,000 differenre is from 610,000 to 756,000 housing units. 
Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 566,000 to 800,000 housing units, and the 
95-percent confidence interval is from 537 ,000 to 829,000. 
Thus, we can conclude with 95 percent confide~ce that the 
number of 1979 specified owner-occupied housing units with 
two bedrooms valued between $20,000 and $29,999 is greater 
than the number valued between $10,000 and $19,999 sinre the 
95-percent confidence interval of this difference does not 
include zero or negative values. 

Medians-For the medians pre~ented in certain tables, the 
sampling error depends on the size of the base ·and on the 
distribution upon which the median is based. An 3pproximate 
method for measuring the reliability of the estimated median is 
to determine an interval about the estimated median so there is 
a stated degree of confidence that the average median ~rom all 
possible samples lies within the interval. The following proce
dure may be used to estimate confidence limits of a median 
based on sample data: 

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

2. Add to and subtract from 50 percent the standard error 
determined in step 1; and 
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3. Using the distribution of the characteristic, read off the 
confidenc,e interval corresponding to the two points 
established in step 2. 

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

A two-standard-error confiderlce interval may be determined 
by finding the values corresponding to 50 percent plus an·d 

·minus twice the standard error determined in step ~. For about 
95 out of 100 possible samples, \he average median from all 
possible samples would lie between these two values. 

Illustration of 'the computation of 'the 95-percent confid'ence 
interval for a median-Table A-2 of this report shows the 
median value of specified owner-occi.Jpied housing units with 
two bedrooms in the United States was $35,500 in 1979. The 
base of the distribution, from which this median was deter
mined is 9,629,000 housing units. 

1. From table VI, the standard error of a 50-percent charac
teristic on the base of 9,629,000 is 0.7 percentage points. 

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

3. From table A-2, it can be seen by cumulating the frequencies 
for the first categories that 3,752,000 owner-occupied 
housing units With two bedrooms, or 39.0 percent, _had a 
value less than $30,000 and an additional 1,944,000 owner
occupied housing units with two bedrooms, or 20.2 percent, . 
had a value between $30,000 and $40,000. By linear 
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interpolation, the lower limit of the 95-percent confidence 
interval is found to be about: 

$30,000 + ($40,000-$30,000) ( 48 · 62~~:-01 = $34,800 

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

$30 000 + ($40 000-$30 000) !51.
4

-
39

·01 =$36100 
' ' ' 20.2 . ' 

Thus, the _95-percent confidence interval ranges from 
$34,800 to $36, 100. 

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

Obtaining a measurement of the total nonsampling. error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. HolA'.ever, 
an attempt was made to measure so~e of the nonsampling 
errors associated with the estimates for the 1979 AHS national 
sample. 

TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1979 (Excluding Estimated Percentages of Housing Units Pertaining to New 
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water. Individual Well, lac~ing Complete Plumbing, Mobile 
Homes, and Households With Head of Spanish Origin) 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(OOO) 0 or 100 1 or 99 2 or 98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 ..•........... 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 ............. 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 ............. 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............. 3.4 3.4 3.4 4.1 5.6 6.7 8.1 9.3 
100 ............. 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............. 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 .......... ; .. 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ........... 0.2 0.4 0.6 0.9 1.3 1:5 1.8 2.1 
2,500 ........... 0.07 0.3 0.4 0.6 0.8 0.9 1. 1 1.3 
5,000 ........... 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
10,000 .......... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 .......... O.Dl 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 .......... - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
75,000 .......... - 0.05 0.07 0.11 0.14 0.2 0.2 0.2 
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Reinterview Program-For the AHS national sample, a study 
was conducted to obtain a measurement of some of the 
components of the nonsampling error associated with the AHS 
estimates. A reinterview program -was conducted for a sub
sample of the AHS households. These households were revisited 
and answers to some of the questions on the AHS questionnaire 
were obtained again. The original interitiew and the reinterview 
were assumed to be two independent readings and thus were the 
basis for the measurement of the "content" error of these AHS 
estimates. 

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

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

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

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

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

obtained. 

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

The 1977 reinterview program showed modera~e to high 
levels of inconsistency with about 21 percent of the non
attitudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. But a large proportion (43 percent) of 
the nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and high levels indicate that improve· 
ments are needed in the data collection methods or that the 
category concepts themselves are ambiguous. ,, 

Cross-tabulations involving those items, which are subject to 
substantial leve'.ls of inconsistency, may be subject to a large 
distortion as a consequence of the associated high leveP of 
response variance, aryd thus, are considered to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report which contain 
such cross-tabulations have been footnoted with a cautionary 
statement. 

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities; No 
Bedrooms, No Bathrooms, Source of Water, Individual Well, lacking Complete Plumbing, Mobile Homes, and Households With Head of Spanish 
Origin: 1979 · 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

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

5 ........... 32.0 32.0 
) 

32.0 32.0 32.0 32.0 32.0 34.3 ... 
10 19.1 19.1 19.1 19.1 ' 19.1 19.1 21.0 24.3 ............. 
25 ..... . . . . . . . . 8.6 8.6 B.6 8.6 9.2 11.0 13.3 15.3 
50 ............. 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.B 
100 ............. 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 ...... : ...... 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
500 ............. 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ........... 0.2 0.5 0.7 1. 1 1.5 1.7 2.1 2.4 
2,500 ........... 0.09 0.3 0.4 0.7 0.9 1. 1 1.3 1.5 
5,000. .......... 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1. 1 
10,000 . . . . . . .... 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 .. ' ....... 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 ..... ' .... - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 
75,000 .......... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
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The 1970 census reinterview results provide illustrations of 
possible nonsampling errors for some of the items which also 
appear in the AHS. For example, median value of homes was 
consistently underestimated by about 5 percent, and the average 
monthly costs of electricity and utility gas were consistently 
overestimated although the net effect on av~rage gross rent was 
fairly small. 

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

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

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e., about 340,000 units) cit'all conventional housing 
units built after April 1970, because the permits for these units, 
which were built before September 1979, were issued less than 
5 months· in advance of the survey. The second-stage ratio 
estimation procedure was employed 1:0 reduce the effect of this 
deficiency although some bias in the AHS estimates of 
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oonventional new construction probably still exists. Review of 
the second-stage ratio estimation procedures indicates that we 
have consistently overcompensated for this deficiency every 
year since 1975 by ratio adjusting the new construction to 
counts of new construction for the end of interview period, 
which has been December or January, instead of October. This 
overcompensation may inflate the new construction counts by 
100,000 to 300,000 units. 

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

Finally, it is felt that deficiencies also exist in ED's where are 
sampling methods are used. As before, it had been assumed that 
all units located inside these ED's would be represented in the 
sample. However, it has been estimated that the 1979 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are used because these units are not listed during the canvassing. 

The third stage of ratio estimation corrects for these 
deficiencies as far as the ~unt of total housing is concerned; 
i.e., it adjusts the estimate of the total housing inventory to the 

TABLE VIII. Stllndard Errors of Estimated Percentages of Housing Units Pertaining to the Nonheast, Nonh Central, South, and West Regions: 1979 
(Excluding Estimated Percentages Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complete Plumbing for the Northe.ast, North Central, and West Regions and Excluding Source of Water, Individual Well, and Mobile Homes for Each 
of the Regions) 

(68 chances out of 100) 

Base of Estimated perce_ntage 
percentage 

(000) 0 or 100 1 or 99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 .......... . . . . 27.3 27_3 27.3 27.3 27_3 27.3 27.3 30.6 
10 ............. 15.8 15.8 15_8 15.8 15.8 15.8 18.7 21.6 
25 - ...... - ..... 7.0 7.0 7_0 7_0 8.2 9.8 11.9 13.7 
50 ............. 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............. 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............. 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............. 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ........... 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 ....... .' ... 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ........... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 .......... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 .......... 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
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best available estimate. However, biases of subtotals would still 
remain. 

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

TABLE IX. Standard Erron of Estimated PercentagM of Housing Units Pertaining to New Construction, lacking Complete Kitchen Facilities, No Bed· 
rooms, No Bath.rooms, and lacking Complete Plumbing for the Northeast, Noith Central, and.West Regions and to Source of Water, Individual Well, 
and Mobile Homes for the Northeast and North Central Regions: 1979 

168 chances out of 100. For estimated percentages pertaining to source of water, individual well, and mobile homes for the West Region, apply a factor 
of L66 to the standard errors) 

Base of Estimated percentage 
percentage 

(000) 0 or 100 1 or 99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 .............. 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............. 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............. 9.5 

. 
9.5 9.5 9.5 9.7 11.5 14.0 16.2 

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

. 

TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water. Individual Well, and Mobile Homes for the 
South Region: 1979 

(68 chances out of 100) 

Base of Estimated percentage 
percentage 

(000) 0 or-100 1 or 99 2 or98 5 or95 10 or 90 15 or 85 25or75. 50 

5 . . : . . . . . . . . . . . 45.2 45.2 45.2 45.2 45.2 45.2 45.2 45.4 
10 ............. 29.2· 29.2 29.2 29.2 29.2 29.2 29.2 32.1 
25 ............. 14.1 14.1 14.1 . 14.1 14.1 14.5 17.6 20.3 
50 ............. 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ............. 4.0 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
250 .... ........ 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............. 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
1,000 ........... 0.4 0.6 ·o.9 1.4 1.9 2.3 2.8 3.2 
2,500 ........... 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
5,000 ........... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
10,000 .......... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
25,000 .......... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6 

,. 

. 
• 

'. 
'-' 

.f. 

' . 
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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 for the Annual Housing Survey 
(AHS), which was conducted by thhe 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 73,300 sample housing units (both occupied 
and vacant) were eligible for interview in the 1979 'Ann~al 
Housing Survey. Of this number, 4,300 interviews were classi· 
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 73,300 housing units which were eligible for 
interview, there were also 5,600 sample units which were visited 
but were ineligible for interview for the AHS in terms of 
collecting information relevant to the 1979 housing inventory. 

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

One PSU was selected from each NSR stratum with 
probability proportionate to the 1970 census population of the 
PSU. (This resulted in 220 NSR sample PSU's.) In addition, the 

NSR strata .were grouped into 110 pairs and one stratum was 
picked at random from each pair. From this stratum, an 
additional PSU was selected independently of the other PSU 
selected from this stratum. Since the two PSU's were indepen
dently selecte_d; it was possible for the same PSU to be selected 
twice. This occur'red in 25 instances, producing an additional 85 
l\ISR sample PSU's, thus giving a grand total of 461 PSU's. 

Designation 'of sample housing units for the 1979 survey-The 
sample housing units designated to be interviewed in the 1979 

. sur~~y con'sisted of the following categories, which are described 
ifl detail in succeeding sections. 

1. All sample housing units that were interviewed in the 1978 
survey (w~ich included all sample housing units that were 
selected as part of the 1976 Coverage Improvement Pro
gram). 

2. All sample housing units that were either type A noninter· 
views {i.e., units eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible for interview at the 
time _of. th"e survey, but which could become eligible in the 
future) in the 1978 survey. (For a list of reasons for type A 
and type. B noninterviews, see the facsimile of the 1979 AHS 
questio!lna.ire, App·20.) 

3.-All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) 

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

Sel~ii.on . of th~ 1973 sample housing units-The overall 
sampling rate used to select the sample for the 1973 AHS was 
about 1. in' (366. The· within-PSU sampling rate for the AHS 
~as det~r~ined sO thiit the overal I probability of selection for 
each sam~le h~using unit was the same (e.g., if the probability 
of selecting a NSR PSU was 1 in 10, then the within-PSU 
sampling rate would be 1 in 136.6). 
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Within the sample PSU's, a sample of the housing units 
enumerated in the 1970 Census of Population and Housing was 
selected for the AHS. In addition, a sample of new construction 
building permits was selected to represent the units constructed 
since the 1970 census. These samples were selected at about 
twice the rate mentioned previously (i.e., at 2 in 1,366), thereby 
producing a sample twice as large as needed. This sample was 
split into two equal-sized samples-one to be used for the AHS, 
and one to be held in reserve for possible future use for the 
AHS. The procedure used to split this sample into equal-sized 
samples is described in the next section. 

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

Number of HU's in the ED + Number of Group Oua;ters Persons in the ED 

4 

The next step was to select an expected cluster of about f~ur 
neighboring housing units within each sample ED.- For most of 
the ED's, the selection was accomplis~ed using the list of 
addresses for the ED as compiled in the 1970 cens':JS. Hl?wever, 
in those ED's where addresses were incomplete or inadequate 
(mostly ru~al areas), the selection process was accomplished 
using area sampling methods. These ED's were ·divided-into 
segments, (i.e., small land areas with well-defined boundaries, 
having an expected size of four, or a multiple of four, housing 
units) and a segment was selected. Those selected segments with 
an expected size whic~ was a multiple of four were further 
subsampled at the time of interview so that an expected four 
housing units were chosen for interview. 

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

Splitting of the sample-The described sample· selection proce
dure produced clusters ·(or segments) of ·size-four housing units 
for the sample taken from the census address· frame, the new 
construction frame, and the area sampling frame (mainly:rural 
areas). Clusters of this size should resUlt in ·a···minimum loss in 
precision for estimates of housing characteristics in rural areas 
because of the heterogeneity of 'neighbOring uriits. However, 
clusters of size-two housing units, we·re considered to be more 
optimum within those areas where the hoUsing·Characteristics of 
neighboring units tend to be very similai-· (i:e., urban areas and 
new construction units). A splitting operation; Was ·then carried 
out for clusters selected from the cenSus·-address'and the new 

construction frames. This consisted' of halVing each Saniple 

App-43 

cluster from these frames. Thus, two housing units from each of 
these clusters were induded in the survey and two housing units 
were held in reserve. No splitting operation was carried out 
within the clusters selected from the area sampling frame; every 
other area sample cluster of four housing units was used for the 
survey and the remaining clusters were assigned to the reserve 
sample. 

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

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

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

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

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

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

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

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

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

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

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

ESTIMATION 

In 1979, the AHS estimates employed a three-stage ratio 
estimation procedure. However, prior to implementation of the 
procedure, the basic weight (i.e., the inverse of the probability 
of selection) was adjusted to account for the type A noninter· 
view housing units encountered in the AHS. This noninterview 
adjustment was done separately for occupied and vacant units. 
The noninterview adjustment was equal to the following ratio: 

Interviewed housing units+ Non interviewed housing units 

Interviewed housing units 

The first-stage ratio estimation procedure was employed for 
sample housing units from non-self-representing (NSR) PSU's 
only. This procedure was designed to reduce the contribution to 
the variance arising from the sampling of PSU's. The first-stage 
ratio estimation procedure takes into account 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: 

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

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

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

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

The second-stage ratio estimation factor was as follows: 

0.Hrent best estimate of new construction in the category 
AHS sample estimate of new construction units in the category 

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

The third-stage ratio estimation procedure was employed .for 
all 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 
current vacant housing es'timates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of 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 occupied housing units were 
derived from data based on the Current Population Survey 
(CPS), a sample household survey conducted monthly by the 
Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
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Vacancy Survey (HVS), a quarterly vacancy sUrvey also con
ducted by the Bureau of the Census. The denominators of the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage 
ratio estimation procedure. The computed third-stage ratio 
estimation factor was then applied to the existing weight for 
each sample unit in each third-stage ratio estimation category. 

The second-stage and the third-stage ratio estimation proce
dures were iterate'd in order to bring the AHS estimates into 
close agreement with both sets of "independent" estimates. The 
second-stage was modified so that the estimates for all 21 

categories of new construction ~ould be identical to the 
estimates before the third·stage. Hence, the repeated second

stage had the effect of controlling the AHS sample estimates of 
new construction units to the "unbiased" sample estimates for 
20 categories of new construction units for each of the four 

regions (i.e., 13 categories for conventional new construction 
units and 7 for new cofistruction mobile homes) and, as before, 
of· adjusting the AHS sample estimate of one category of 
conventional new construction units to an independently 

derived current estimate. 

The numerators were either the unbiased weighted estimates 
for the AHS sample units, usin'g the existing weight after the 

first-stage ratio estimation procedure (i.e., the estimates· em
ploying the noninterview and first-stage adjustments) or the 
independent estimate derived fro"m data based on the Survey of 

Construction (SOC). 
The denominators of the ratios in this iterative process were 

obtained from the weighted estimates for the AHS sample units 

after the previous stage of ratio estimation. The factors resulting 

from this iterative process were then applied to the existing 
weight on the appropriate records, and the resulting product 

was used as the final weight for tabulation. 
The third·stage ratio estimation procedure, as well as the 

overall estimation procedure, reduced the sampling error for 

most statistics below what would have been obtained by simply 
weighting the results of the sample by the inve.rse of the 

probability of sel~ction. The distribution of the housing 

population selected for the sample differed somewhat, by 
chance, from that of the Nation as a whole in such basic housing 
characteristics as tenure, vacancy status, residence, race of head, 
and sex of head. These characteristics are probably closely 
correlated with other housing characteristics measured for the 
AHS. Therefore, through the use of the three-stage ratio 
estimation procedure one can expect the sample estimate to be 
improved substantially. 

RELIABILITY OF THE ESTIMATES 

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

sampling and nonsampling errors associated with the AHS 
national sample. 

Sampling errors- The particular sample used. ~or this survey is 
one of a large number of possible samples of the same size that 

. ,. 
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could have been selected using t.he same sample design. Even if 
the same questionnaires, instructions, and interviewers were 

uSed, estimates from each of the different samples would differ 
from each other. The variability between estimates from all 
possible samples is defined as sampling error. One common 

measure of sampling error is the standard error which measures 

the precision with which an estimate from a sample approxi
mates the average result of all possible samples. In addition, the 
standard error, as calculated for this report, partially reflects the 
variation in the estimates due to some nonsampling errors, but it 
does not measure, as such, any systematic biases in the data. 
Therefore, the accuracy of the estimates depends on both the 
sampling and nonsampling errors, measured by the standard 

e~ror, and biases and some additional nonsampling errors not 
measured by the standard error. 

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

same general conditions, and an estimate and its estimated 
standard error were calculated for each sample, then: 

1. Approximately 68 percent of the intervals from one standard 
· error below the estimate,· to one standard error above the 

estimate, would incll!de the average result of all possible 
samples; 

2. Approximately 90 percent of the intervals from 1.6 standard 

errors below the estimate to 1.6 standard errors above the 
estimate would include the average result of all possible 

samples; 
3. Approximately 95 percent of the intervals from two stan

dard errors below the estimate to two standard errors above 

the estimate would include the average result of all possible 

samples .. 

The average result of all possible samples either is or is not 
contained in any particular computed interval. However, for a 

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

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

Standard er,rors of estimates of levels-Tables I and 11 present 
the standard errors applicable to the 1979 national housing 

inventory estimates in this report, and tables Ill, IV, and V 
present the standard errors applicable to estimates for the 
Northeast, North Central, South, and West Regions. Linear inter· 
pola1:.ion should be used to determine standard errors for levels 

of estimates not specifically shown in tables I through V. 
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TABLE I. Standard Erron of Estimated Number of Housing Units: 1979 
{Excluding Estimates of Housing Units Pertaining to New Construction, 
No Bedrooms, lacking Complete Plumbing, Mobile Homes, and House· 
holds With Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(000) White (000) White 

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

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

10 . . . . . 4 4 5,000 . .. 91 57 
25 ..... 7 7 10,000 ... 124 -
50 ..... 9 9 25,000 ... 174 -
100 ..... 13 13 50,000 ... 185 -
250 ..... 21 21 75,000 ... 109 -
500 ..... 29 29 

TABLE II. Standard Errors of Estimated Number of Housing Units Per· 
taining to New Construction, No Bedrooms, Lacking Complete Plumb
ing, Mobile Homes, and Households With Head of Spanish Origin: 1979 

(68chances out of 100) 

Standard error Standard error 
Size of Size of 
estimate Total or 

Black 
estimate Total or 

Black 
(000) White (000) White 

(000) (000), (000) (000) 

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

5 ...... 3 3 2,500 ... 76 64 

10 ..... 5 5 5,000 ... 105 66 

25 ..... 8 8 10,000 ... 144 -

50 ..... 11 11 25,000 ... 202 -

100 ..... 15 15 50,000 ... 215 -
250 ..... 24 24 75,000 ... 126 ...:. 

500 ...... 34 33 

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

Tables VI through X present the standard errors of estimated 
percentages. Table VI shows the approximate standard errors Of 
all national estimated percentages of housing units except those 
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TABLE Ill. Stahdard ErrorS of Estimated Number of Hou~ing Units Per· 

taining to the Northeast, North Central, South, and West Regions: 1979 
(Excluding Estimates of Housing Units Pertaining to New Construction, 
No Bedrooms, and Lacking Complete Plumbing for the Northeast, 
North Central, and West Regions and Exduding Mobile Homes for 
Each of tha Regions) 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

(000) (OOOI (000) (OOO) 

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

TABLE IV. Standard Errors of Estimated Number of Housing Units Per· 

taining to NM Construction, No Bedrooms, and Lacking Complete 
Plumbing for the Northeast, North Central, and West Regions and 
Mobile Homes for the Northeast and North Central Regions: 1979 

(68 chances out of 100. For estimates pertaining to mobile homes for 
the West Region, apply a factor of 1 .66 to the standard errors) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 .......... 3 500 ......... 36 

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

pertaining to the specified items in table 11. The standard errors 
shown in table V 11 should be used for those speC:ified items. 
Table VI 11 shows the approximate standard errors of all regional 
percentages of housing units except those pertaining to the 
specified items in tables IV and V. Tables IX and X should be 
used for those specified items. Two·way interpolation should be 
used to determine standard errors for estimated percentages not 
specifically shown in tables VI through X: 

Included in tables I through X are estimates of standard 
errors for estimates of zero and zero percent. These estimates 
of standard errors are considered to be overestimates of the true 
standard errors and should be used primarily for construction 
of confidence intervals for characteristics when an estimate of 
zero is obtained. 
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TABLE v. Standard Errors of Estimated Number of Housing Units 
Pertaining to Mobile Homes for the South Region: 1979 

'.-.r 
(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 .......... 4 100 ......... 

5 .......... 5 250 ......... 
10 ......... 6 500 ......... 
25 . . . . . . . . . 10 1,000 ....... 
50 . . . . . . . . . 14 2,500 ....... 

20 
32 
45 
64 
99 

Standard errors of ratios-For ratios of the form (100) (x/y), 

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

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

Illustration of the use of the standard error tables. Illustration /

Table A-1 of this report shows that in the United States there. 
were 5,108,000 owner-occupied housing units occupied by 
recent movers in 1979. Interpolation in standard error table I 
shows that the standard error of an estimate of this size is 
approximately 92,000. The following procedure was used in 
interpolating. 

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

~ize of estimate 
IOOO) 

5,000 ................ . 
5,108 ................ . 
10,000 ............... . 

Standard error 
IOOO) 

91 
x 

124 

By vertically interpolating between 91 and 124, the entry for 
"x" is determined to be ~2. 

5,108-5,000 = 108 
10,000-5,000 = 5,000 

91 + 
108 

1124-91) = 92 
5,000 
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Consequently, the 68-percent confidence interval, as shown by 
these data, is from 5,016,000 to 5,200,000 housing units. 
Therefore, a conclusion that the average estimate of 1979 hous
in9 .. units of this type lies within ·a range computed in this way 
would be correct for roughly 68 percent of all possible samples. 
Similarly, we could conclude that the average estimate, derived 
from all possible samples, lies within the interval from 4,961,000 
to 5,255,000 housing units with 90 percent confidence; and 
that the average estimate lies within the interval from 4,924,000 
to 5,292,000 housing units with 95 percent confidence. 

Table A· 1 also shows th.at of the 5, 108,000 owner-occupied 
housing units occupied by recent movers in 1979, 226,000, or 
4.4 percent had six persons or more. Interpolation in standard 
error table VI (i.e., interpolation on both the base and percent) 
shows that the standard error of the above percentage is 0.4 
percentage points. The following procedure was used in inter-. 
polating. 

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

Base of percentage 
Estimated percentage 

(000) 
2.0 4.4 5.0 

5,000 .. - ......... 0.3 a 0.4 
5, 108 ............ p 
10,000 ........... 0.2 b 0.3 

1. By horizontal interpolation between 03 and 0.4, the entry 
for cell "a" is determined to be 0.4. 

4.4-2.0 = 2.4 
5.0-2.0 = 3.0 

. 2.4 . 
0.3 +3.0(0.4-0.3) =0.4 

2. By horizontal interpolation between 0.2 and 0.3, the entry 
for cell "b" is determined to be 0.3. 

4.4-2.0 = 2.4 
5.0-2.0 = 3.0 

2.4 3 0.2 +- (0.3--0.2) = 0. 
3.0 

3. By vertical interpolation between 0.4 and 0.3, the entry 
for "p:' is determined to b.e 0.4. 

5,108-5,000 = 108 
10,000-5,000 = 5,000 

108 
0.4 + 5,000 (0.3-0.4) = 0.4 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 4.0,to 4.8 percent; t~e 90-percent confidence 
interval is from 3.8 to 5.0 percent; a_nd the 95-percent confi
de.nee interval is from 3.6 to 5.2 percent. 
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Illustration //-Table A-21 of this report shows that in the 
United States in 1979 there were 222,000 owner-occupied 
housing units having a recent mover household head of Spanish 
origin. Interpolation in standard error table II shows that the 
standard error of an estimate of this size is approximately 
22,000. Consequ"ently, the 68-percent confidence interval is 
from 200,000 to 244,000 housing units. Therefore, a con· 
clusion that the average estimate, derived from· all possible 
samples, of 1979 owner-occupied housing units having a recent 
mover household head of Spanish origin lies within a range com
puted in this way would be correct for roughly 68 percent of 
all possible samples. Similarly, we could conclude that the 
average estimate, derived from all possible sampleS, lies within 
the interval from 186,800 to 257,200 housing units with 90 
percent confidence; and that the average estimate lies within 
the interval from 178,000 to 266,000 housing units with 95 
percent confidence. 

Table A-21 also shows that of the 222,000 1979 owner
occupied housing units having a recent mover household of 
Spanish origin, 124,000, or 55.9 percent, had three bedrooms. 
Interpolation in standard error table VII (i.e., interpolation 
on both the base and the percent) shows that the standard 
error of the above percentage is 5.2 percentage points. Conse
quently, the 68-percent confidence interval, as shown by 
these data, is from 50.7 to 61.1 percent; the 90-percent confi
dence interval is from 47 .6 to 64.2 percent; and the 95-percent 
confidence interval is from 45.5 to 66.3 percent. 

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

Illustration of the computation of the standard error of a differ
ence-Table A-1 of this report shows that in the United States in 
1979 there were 443,000 owner-occupied housing units occu
pied by recent movers with five persons. Table A-1 also shows 
that in the United .States in 1979 there were 226,000 owner· 
occupied housing units occupied by recent movers with six 
persons. Thus, the apparent difference between the number of 
1979 owner-occupied housing units occupied by recent movers 
with five persons and the number with six persons is 217,000. 
Interpolation in standard error table I shows that the standard 
error on an estimate of 443,000 to be approximately 27,000 
and the standard error on an estimate of 226,000 to be approxi
mately 20,000. Therefore, the standard error of the estimated 
difference of 217 ,000 is about 33,600. 

33,600 = J (27 ,00012 + (20,00012 

Consequently, the 68-percent confidence interval for the 
217,000 difference is from 183,400 to 250,600 housing units. 
Therefore, a conclusion that the average estimate of, this differ
ence, derived from all possible samples, lies within a range com
puted ifl this way would be correct for roughly 68 percent of 

TABLE VI. Standard Errors of Estimated Percentage of Housing Units: 1979 (Excluding Estimated Percentages of Housing Units Pertaining to New 
Construction, No Bedrooms, Lacking Complete Plumbing, Mobile Homes, and Households With Head of Spanish Origin) 

(68chancesout of 100) 

Base of percentage 
Estimated percentage 

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

5 ................ 25.9 25.9 25.9 25.9 25.9 25.9 25.9 29.5 
10 ............... 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9 
25 .... . . . . . . . . . . . 6.5 6.5 6.5 6.5 7.9 9.4 11.4 13.2 
50 ............... 3.4 3.4 3.4 4.1 5.6 6.7 8. 1 9.3 
100 ............... 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6 
250 ............... 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............ ... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1 .1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
10,000 ............ 0.02 0.13 0.2 ·o.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
75,000 ............ - 0.05 0.07 0.11 0. 14 0.2 0.2 0.2 
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all possible samples. Similarly, the 90-percent confidence inter
val is from 163,200 to 270,800 housing units, and the 95· 
percent confidence interval is from 149,800 to 284,200. Thus, · 
we can corlClud.e with 95 percent confidence that th.e number 
of 1979 owner-occupied housing units occupied by recent 
movers with five persons, is different than the number of 

owner-occupied units occupied by recent movers with six 
persons since the 95-percent confidence interval of this differ
ence does not include zero or negative values. 

Media17.s-For the medians presented in certain tables; the 

sampling error'depends on the size of the base and on the dist'.i
bution upon which the median is based. An approximate 
method for measuring the reliability of the estimated median is 
to determine an interval about the estimated median so that 
there is a stated degree of confidence that the average median 
from all possible samples lies within the interval. The following 
prOcedure may be used to estimate confidence lim.its of a 
median based on sample da~a: 

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

·the median; 
2. Add to and subtract from 50 percent the standard error 

determined in step 1; and 
3. Using the distribution of the characteristic, read off the con

fidence interval corresponding to the two points established 
in step 2. 

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

App-49 

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

11/uStration of. the computation of the 95-percent confidence 
interval for 8 median-Table A-1 of this report shows the median 
number of persons in ~wner-occupied housing units occupied 
by recent movers in the United States was 2.8 in 1979. The base 
of ~he distribution, from which this median was determined is 
5, 108,000 housing units. 

1. From standard error table VI, the standard error of a 50-
percent characteristic on the base of 5,108,000 is 0.9 per
centage points. 

2. To obtain a two-standard-error confidence interval on the 
estimated median, add to and subtract from 50 percent twice 
the standard error determined in step 1. This yields percent
age limits of 48.2 and 51.8. 

3. From table A-1, it can be seen by cumulating the frequencies 
for the first two categories that 2,263,000 owner-occupied 
housing units occupied by recent movers, or 44.3 percent, 
had one or two persons (actually, the category of two per
sons is considered to be from 1.5 to 2.5 percent persons) and 
that 1,111,000 housing units, or 21.8 percent had three 
persons (i.e., 2.5 to 3.5 persons). By linear interpolation, the 
lower limit of the 95-percent confidence interval is found to 
be about: 

2.5 + (3.5-2.5) 
148

·;;:
4

·
3

) = 2.7 

TABLE v11.'Standard Errors of E.st.imated Percentages of Housing Units Pertaining to NeW Constructi~n. No Bedrooms, Lacking Complete Plumbing, 
Mobile Homes, and Households With Head of Spanish Origin: 1979 

(68 chances out of 100)_ 

Base of percentage 
Estimated percentage 

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

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

-
25,000 . . . . . . . . . . . . 0.01 0.10 0.14 . 0.2 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 
75,000 ............ - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
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Similarly, the upper limit of the 95-percent confidence inter· 
val is found to be about: 

2_5 + (3.5-2.5} ! 51 ·~~4 -3 l 2.8 

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

Nonsampling errors-In general, nonsampling errors can be attri· 
buted to many sources: Inability to obtain infori-nation about· 
all cases, definitional difficulties, differences in the interpreta· 
tion of questions, inability of 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. Non· 
sampling errors are not unique to sample surveys since they 
can, and do, occur in complete censuses as well. 

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1979 AHS national 
sample. 

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

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

1. The co"rrect Unit was viSited. 
2. The correct number of housing units were interviewed at that 

address. 
3. The correct information on "Year Built" wa·s obtciined. 
4. The Correct irlformation on ''Tenure" was obtained. 
5. The corr"ect information on "Hc:iusehold Composition" was 

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

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

tainecC 

The results of the 1979 reinterview study were not available 
at the time of publication; the results of the 1977 and 1978 
reintervieW sfudies which are presented in the Census Bureau 
memoranda, "Reinterview Results for the Annual Housing 
Survey-N.ational Sample 1977" and "Reinterview Results for 
the Annual Housing Survey-National Sample 1978." 

In 1978, a Substantiaf portiori of the reintervieW question· 
naire was devoted to testing the new questions 1 through 7 
(parts a ai1d b). OueS'tions 1 through 7 (part a), which were 
asked only at housing units interviewed in the previous year, 

TABLE VIII. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast,.North Central, South, and West Regions: 1979 
(Excluding Estimated Percentages Pertaining to New Construction, No Be~r!Joms •. and, Lackirrn Compl~te Plumbing for the Northeast, North Central, 
and West Regions and Excluding Mobile Homes for Each of the Regions). .1 •• ." •••• ·' ••.• 

(68 chances out of 100). 

Base of percentage 
Estimated percentage 

(000} 
0 or 100 1 or 99 2 or 98 5 or 95 10 or 90 15 or 85 25 or 7 5 50 

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 ·. 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 '5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 . 4.1 4.9 5_9 6.8 
250_ .............. 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ...... - ........ 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 

" 
0.9 1.3 1.5 1.9 2.2 

2,500 ............. 0.07 0.3 0.4 ·0.6 . 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 .- 0.6 0.7 0.8 1.0 
10,000 . . . . . . . . . . . . 0_02 0.14 . 0.2 0.3 ~ .. - 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 .. ,, 0.3 0.3 0.4 0.4 

' - - .. .. - ... - -
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determined whether there had been a change since 1.ast year .in 
selected nonattitudinal items. If a change had been recorded or 
the respondent did not know if a change had occurred, part ·.b 
of the question, which collects the value of the item, was asked. 
The reinterview asked these items using the que~tions· as fOr
matted in 1977. Comparing the responses from ~he differently 
formatted questions, the 1978 reinterview found that 00 per
cent of the questions showed low levels of inconsistency with 
the remainder showing moderate levels. 

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the nonattitu
dinal and 56 percent of the attitudinal items showing high levels 
of inconsistency. But a large proportion (43 percent) of the 
nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with in
consistent reporting and high levels indicate that improvements 
are needed in the data collection methods or that the category 
concepts themselves are ambiguous. 

Cross-tabulations involving those items, 11'."hich are subject to 
substantial levels of inconsistency, may·be subject io a la~ge 
distortion as a consequence of the associated .high Jevel of 
response variance, and thus, are considered to be leSs reliable 
than comparable cross·tabulations w~i4h do not_ involve these 
data. As a consequence, the tables in this report, which contain 
such cross·tabulations have been footnoted with a cautionary 
statement. 

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

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

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

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e., about 340,000 units) of all conventional housing 
units built after April 1970, because the permits for these units, 
which were built before September 1979, were issued less than 
5 months in advance of the survey. The second-stage ratio esti
niation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of conven
tional new construction probably still exists. Review of the 
second-stage ratio estimation procedures indicates that we have 
consistently overcompensated for this deficiency every year 
since 1975 by ratio adjusting the new construction for the end 

TABLE IX. Standard Errors of Estimated Percentages of HOusing Units Pertaining to New Construction, No Bedrooms, and Lacking Complete Plumbing 
for the Northeast, North Central, and West Regions and to Mobile Homes for the Northeast and North Central Regions: 1979 

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

_, 
Estimated percentage 

Base of percentage 
(000) 

0 or 100 1 or 99 2 or 99, 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 34.3 34_3. 34.3 34.3 34.3 34.3 34.3 36.1 
10 ............... 20.7 20.7 '20.7 20.7 20.7 20.7 22.1 25.5 
25 . . . . ........... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 ............... 5.0 5.0 5.0 5.0 ' 6.9 B.2 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ... ............ 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 . . . . . . . . ..... 0.3 0.5 0.7 1 .1 1.5 1.8 2.2 2.6 
2,500 .... ' ........ 0.10 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ........... '. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
10,000 ............ 0.03 0.2 02 0.4 0.5 0.6 0.7 0.8 
25,000 ............ 0.01 0.10 . 0.14 0.2 0.3 0.4 0.4 0.5 
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of interview period, which has been December or January, 
instead of October. This overcompensation may.inflate the new 
construction counts by 100,000 to 300,000 units. 

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

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

Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these EO's would be represented in 
the sample. However. it has been estimated that the 1979 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
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units) of all housing units in EO's where area sampling methods 
are used because these units are not listed during the canvassing. 

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

Rounding erron-ln errors associated with processing, the 
rounding Of estimates introduces another source of error in the 
data; the severity of which depends on the statistic being 
measured. The effect of rounding is significant relative to the 
sampling error only for small percentages, median number of 
persons, and median number of rooms when these figures are 
derived from relatively large bases. This 111eans that.confidence 
intervals formed from the standard errors given may be dis
torted, and this should be taken into account when considering 
the results of this survey. Also, since medians in this report were 
computed using unrounded data, instead of the published 
rounded data, they can differ from medians calculated directly 
from the (>Ublished data. 

TABLE X. Standard Erron of Estimated Percentages of Housing Units Penaining to Mobile Homes for the South Region: 1979 

(68 chances out of 100) 

Base of percentage 
Estimated percentage 

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

' 
50 

5 ................ 45.2 45.2 45.2 45.2 45.2 45.2 45.2 45.4 
10 ............... 29.2 29.2 29.2 29.2 29.2 29.2 29.2 32.1 
25 ............... 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3 
50 ............... 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ............... 4.0 " 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
250 ............... 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............... 0.8 0.9 1.3 2.0 2.7. 3.2 3.9 4.5 
1,000 ............. 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
2,500 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
5,000 ............. 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
10,000 ............ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
25,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6 
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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 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 cover3ge in each of 
the 50 States and the District of Columbia. · 

Approximately 73,300 sample housing units (both occupied 
and vacant) were eligible for interview in the 1979 Annual 
Hal.Ising Survey. Of this number, 4,300 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were Classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews. ~ere not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 73,300 housing units which were eligible for 
interview, there were also 5,600 sample units which were visited 
but were ineligible for interview for the AHS in terms of 
collecting information relevant to the 1979 housing inventory. 

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

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

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

1. All sample housing units that were interviewed in the 1978 
survey (which included all sample housing units that were 
selected as part of the 1976 Coverage Improvement 
Program). 

2. All sample housing units that were either type A noninter· 
views (i.e., units eligible to be interviewed) or type B 
noninterview (i.e., units not eligible for interview at the time 
of the survey, but which could become eligible in the future) 
in the 1978 survey. (For a list of reasons for type A and type 
B noninterviews, see the facsimile of the 1979 AHS 
questionnaire, App-20.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) 

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

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

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

Number of HU's in the ED+ Number of Group Quarters Persons in the ED 
3 

4 

The next step was to select an expected cluster of about four 
neighboring housing units within each sample ED. For most of 
the ED's. the selection was accomplished using the list of 
addresses for the ED as compiled in the 1970 census. However, 
in those ED's where addresses were incomplete or inadequate 
(mostly rural areas), the selection process was accomplished 
using area sampling methods. These ED's were divided into 
segmen1", (i.e., small land areas with well-defined boundaries, 
having an expected size of four, or a multiple of four, housing 
uni1") and a segment was selected. Those selected segments with 
an expected size ~~ich was a multiple of four were further 
subsampled at the time of interview so that an expected four 
housing units were chosen for interview. 

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

Splitting of the sample-The described sample selection pro
cedure produced clusters (or segments) of size-four housing 
uni1" for the sample taken from the census address frame, the 
new construction fiame, and the area sampling frame (mainly 
rural areas). Clusters of this size should result in a minimum loss 

in precision for estimates of housing characteris.tics in rural areas 
because of the heterogeneity of neighboring units. However, 
clusters of size-two housing units, were considered to be more 
optimum within· those areas where the housing characteristics of 
neighboring units tend to be very similar (i.e., urban areas and 
new construction units). A splitting operation was then carried 
out for clusters selected from the census address and the new 
construction frames. This consisted of halving each sample 
cluster from these frames. Thus, two housing units from each of 
these clusters were included in the survey and two housing units 
were held in reserve. No splitting operation was carried out 
within the clusters selected from the area sampling frame; every 
other area sample cluster of four housing units was used for the 
survey and the remaining clusters were assigned to the reserve 
sample. 

Selection of supplemental sample housing units in rural areas
In 1974, it was decided to increase the reliability of the AHS 
estimates of rural housing characteristics by doubling the 
number of sample housing units from rural .areas. This was 
accomplished by reactivating the reserve sample, selecte~ in the 
original sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new ·con
struction frames, the other half of each rural cluster (an 
expected two housing units) was reactivated in 1974. Similarly, 
for the area sampling frame, the entire reserve cluster (an 
expected four housing units) was reactivated in 1974, if the 
duster was rural. This supplementation increased the overall 
probability of selection for sample housing units in rural areas 
to about 2 in 1,366; but the overall probability of selection for 
sample housing units in urban areas remained at 1 in 1,366. 

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

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

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

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

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

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

A sample of new construction units whose permits were 
issued before January 1970 was selected in two stages. First, 
uni1" whose permits were issued before January 1970, but 
which were completed after the census, were identified from the 
Survey of Construction (SOC), a survey of building permi1" 
conducted monthly by the Bureau of the Census. In the second 
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stage, these units were then sampled so that the overall 
probability of selection was about 1 in 1,320. 

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

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

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

1970 Census of Population and Housing-The estimates pertain
ing to the 1970 housing inventory (i.e., the housing inventory 
that existed at the time of the 1970 census) are based on either 
20-, 15-, or 5-percent sample data collected in April 1970 for 
the Decennial Census of Population and Housing. A detailed 
description of the sample design can be obtained in the 1970 
census report, HC( 1 )-81, Detailed Housing Characteristics, 
United States Summary. 

ESTIMATION 

AHS national sample-The AHS national sample produced esti
mates of two types: Estimates of the 1979 housing inventory 
and estimates of units removed from the housing inventOry 
between 1973 and 1979 (i.e., 1973-1979 lost units). Each type 
of estimate employed a separate, though similar. estimation 
procedu· re. 

1 CEN-SUP units resulted from a 1970 census evaluation study and 
represented units missed in the 1970 census. 
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1979 housing inventory-In 1979, the AHS estimates employed 
a three-stage ratio estimation procedure. However, prior to 
implementation of the procedure, the basic weight (i.e., the 
inverse of the probability of selection) was adjusted to account 
for the type A noninterview housing units encountered in the 
AHS. This noninterview adjustment was done Separately for 
occupied~ and vacant units. The non interview adjustment was 
equal to the following ratio: " 

lnteiviewed housing units + Nonintervie""8d housing units 
Interviewed housing units 

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

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

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

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

The numerators of the ratios were calculated by obtaining the 
1970 census housing counts for each of the residence-tenure 
categories for each NSR stratum and summing these counts 
across the NSR strata in each census region. The denominators 
were calculated by obtaining the 197,0 census housing counts 
for each of.the residence-tenure categories for each NSR sample 
PSU, weighting these counts by the inverse of the probability of 
selecting that PSU, and summing these weighted counts across 
the NSR sample PSU's in each census region. The computed 
first·stage ratio estimation factor was then applied to the 
existing weight for each NSR sample unit in each first-stage 
ratio estimation category. 

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

The second-stage ratio estimation factor was as follows: 

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

. , r . 
The numerators of the ratios were derived from data based on 
the. Survey of Construction (SOC). The denominators of the 
ratio were obtained from the weighted ·estimates for the AHS 
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sample units using the existing weight after the firSt~SciiQe ·ratio 
estimation procedure. The c~mputed second·stag8 ratio esti· 
mation factor was then applied to the existing weight for each 
sample unit in each second-stage ratio estimation cateQorY. 

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

The second-stage and the third-stage ratio estimation pro
cedures were iterated in order to bring the AHS estimates into 
dose agreement with both sets of independent estimates. The 
second-stage was modified so that the estimates for all 21 
categories of new construction would be identical to the 
estimates before therthird-stage. Hence, the repeated second
stage had the effect of controlling the AHS sample estimates of 
new construction units to the unbiased sample estimates for 20 
categories of new construction units for each of the~4 regions 
(i.e., 13 categories for ,conventional new constrUction units and 
7 for new construction mobile homes) and, as· before, of 
adjusting the AHS sample estimate of one category of con
ventional new construction units to an independently derived 
wrrent estimate. - • 

The numerators were either the unbiased weighted estimates 
for the AHS sample1 units, using the existing weight after the 
first·stage ratio estimation procedure (i.e., the estimates 
employing the noninterview and first-stage adjustments) or the 
independent estimate derived from data based on the Survey of 
Construction (SOC). 

The denominatoi-s'·of the ratios in this iterative process were 
obtained from the weighted estimates for the AHS sample units 
after the previous stage of ratio estimation. The factors resulting 
from this iterative Rrocess were then applied to the existing 
weight on the appr~~riate records, and the res~l1:iiig product 

I - • ' "/ 

was used as the final weight for tabulation. ,, ' 

-----------
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The third·stage ratio estimation procedure, as well as the 
Overall estimation procedure, reduced .the sampling e"rror for 
'!lost ~tatistics ~elow what would have been obtained by simply 
we_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 somewhat, by 
chance, from that of the Nation as a whole in such basic housing 
characteristics as tenure, vacancy status, residence, race of head, 
and sex of head. These characteristics are probably closely 
correlated with other housing characteristics measured for the 
AHS. Therefore, through the use of the three-stage ratio 
estimation procedure one can expect the sample estimate to be 
improved s~bstantially. 

1973-1979 lost units-The 1973-1979 lost unit estimates 
employed the three-stage ratio estimation procedures used to 
produce the AHS national estimates of the 1973 housing inven
tory, describe<! in the 1973 Current Housing Report, H-150-73A, 
General Housing Characteristics for the United States and 
Regions. These 1973-1979 lost units do not include the housing 
units from the 1976 Coverage Improvement. Since the 1973-
1979 lost units existed, by definition, in the 1973 housing 
iliventory, there was a 1973 housing inventory weight associated 
with each 1973-1979 lost unit. This weight, adjusted for the 
1977 reduction, was used ·to tabulate the estimates of the char· 
acteristics of the 1973-1979 lost units. The general effect of this 
estimation procedure was to reduce the sampling error for most 
statistics below what would have been obtained by simply 
weighting the results of the sample by the inverse of the prob
ability of selection. 

Ratio estimation procedure of the. 1970 Census of Population 
and Housing-This report presents data on the housing charac
teristics of the 1970 Census of Population and Housing. The 
statistics based on 1970 census sample data employed a ratio 
estimation procedure which was applied separately for each of 
the three census samples. A detailed description of the ratio 
estimation procedure employed for the 1970 census can be 
obtained in the 1970 census report, HC(1l-B1, Detailed Housing 
Characteristics, United States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors associated with esti· 
mates based on data from sa'mpte surveys; sampling and non
sampling errors. The following is a description of the sampling 
and nonsampling errors associated with the AHS national 
sample and of the nonsampling errors associated with the 1970 
census estimates. A description of the sampling errors associated 
with !he sample estimates from the 1970 census appears in the 
1970 census report, HC(1)-B1, Detailed Housing Characteristics, 
United States Summary. The sampling errors for 1970 census 
dat<! ~~e much smaller than for AHS data. Therefore, in making 
comparisons between the two data sources, it can be safely 
assurrled that the census data are subject to zero sampling 
errors. 
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Sampling errors-The particular sample used for this survey is 
one of a large number of possible samples of the same size that 
could have been selected using the same sample design. Even if 
the same questionnaires, instructions, and interviewers were 
used, estimates from each of the different samples would differ 
from each other. The variability between estimates from all 
possible samples is defined as sampling error. One common 
m~asure of sampling error is the standard error which measures 
the precision with which an estimate from a sample approxi· 
mates the average result of all possible samples. In addition, 
the standard error, as calculated for this report, partially 
reflects the variation in the estimates due to some nonsampling 
errors, but it does not measure, as such, any systematic biases in 
the data. Therefore, the accuracy of the estimates depends on 
both the sampling and nonsampling errors, measured by the 
standard error, and biases and some additional nonsampling 
errors not measured by the standard error. 

The sample estimate and its estimated standard error enable 
one to construct interval estimates so that the interval includes 
the average result of all possible samples with a known 
probability. For example, if all possible samples were selected. 
and each of these samples was surveyed under essentially t'1e 
same general conditions, and an estimate and its estimated 
standard error were calculated for each sample, then: 

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

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

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

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

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

Standard errors of estimates of levels-Tables I, II, and 111 pre
sent the standard errors a~plicable to the. 1979 national housing 
inventory estimates in this report, and tables IV and V present 
the standard errors applicable to 1973-1979 lost housing unit 
estimates in this report. Table VI presents the standard errors 
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applicable for the Northeast, North Central, South, and West 
Regions. Lil"!ear interpolation should be 1:1sed to determine 
standard errors for levels of estimates not specifical.ly sh9wn in 
tables I through VI. 

. ' 
TABLE 1. Standard Errors of Estimated Numbers of Housing Uniu: 
1g79 (Excluding Estimates of Housing Uniu Pertaining to New Con
struction, Lacking Complete Kitchen FacilitiaS; No Bedrooms, No 
Bathrooms, Source of Water-Individual Wall, ·co_oking Fuel, Lacking 
Complete Plumbing, Mobile Homes, 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 1 Total or 

Black 
(000) White (000) White 

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

0 ...... 2 2 1,000 ... 42 39 
5 ...... 3 3 2,500 ... 65 55 
10 . . . . . 4 4 5,000 ... 91 57 
25 ..... 7 7 10,000 ... 124 -
50 ..... 9 9 25,000 .... - 174 -
100. . . . . 13 13 50,000 ... 185 -
250 ..... 21 21 75,000 ... 109 -
500 ..... 29 29 

TABLE II. Standard Errors of Estimated Numbers of Housing UniU 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Cooking 
Fuel, Lacking, Complete Plumbing, Mobile Homes, and' Households 
With Head of Spanish Origin: 1g79 

(68 chances out of 100) ·-. 

Standard error 
l 

Standard arrors 
Size of Size of- ' -. 
estimate Total or estimate l Total or 

(000) Whita 
Black 

(000) Whita 
Black 

I 
(000) (000) I (000) (000) 

I 
0 ...... 2 2 1,000 I 48 45 ... 
5 ...... 3 3 2,500 ; 76 64 •• ·1 

10 ..... 5 5 5,000 ... i 105 66 
25 ..... 8 8 10,000 ... 1 144 -
50 ..... 11 11 25,000 .. .' 202 -

I 
215 100 ..... 15 15 50,000 .. ·1 -

250 ..... 24 24 75,000 ... 126 -
500 ..... 34 33 i 
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Standard errors of estimates of percentages-The reliability of 
an estimated percentage, computed by using sample data for 
both numerator and denominator, depends upon both the size 
of the percentage and the size of the total upon which the 
percentage is based. Estimated percentages are relatively more 
reliable than the corresponding estimates of the numerators of 
the percentages, particularly if the percentages are 50 percent 
or more. 

Tables VII through XI present the standard errors of esti
mated percentages. Tables VII and VIII show the approximate 
standard errors of 'all national estimated percentages of housing 

units. Tables IX and X show the approximate standard errors 
of the estimated percentages or 1973-1979 lost housing units. 
Table XI shows the approximate standard error of all regional 
estimated percentages of housing units. Two-way interpolation 
should be used to determine standard errors for estimated 
percentages not specifically shown in tables VI I through XI. 

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

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

(100l(f) (:x)' + (:v)' 

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

TABLE Ill. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1979 

(68 chances out of 100) 

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

to new construction, no complete kitchen facilities, 

; Rural housing units (except bedrooms, source of Urban housing units (excep~ 
no bedrooms, no bathrooms, 

water-individual well, source of water-individual 
Size of estimate 

those in the next column) 
cooking fuel, lacking some 

those in the next column) 
well, cooking fuel, lacking 

(000) 
Total, White, Black, 

or all plumbing, and some or.all plumbing, mobile 
mobile homes homes, and household head 

or Spanish origin 
of Spanish origin 

(OOO) 
Total, White, or 

I . ' Black Total or Total, White, Black, I I Black I (000) I. White or Spanish origin 
(000) (000) (000) 

0 ........... -, . 1 2 2 2 2 
J 

5 . . . . . ' . . . . . : 3 3 3 3 3 
10 ......... ....! ' 4 4 4 4 5 
25 ...... - ... ! .. 6 7 7 7 7 
50 .......... ! B 10 9 9 11 
100 .......... ! 11 14 13 13 15 
250 ........... j- -.. 18 23 21 21 24 
500 .......... ~ 26 33 30 29 35 

. I 
1,000 ........ : 36 51 42 40 52 
2,500 ........ : 59 95 66 58 91 
5,000 ........ '. 86 164 92 63 148 
10,000 ........ 129 298 126 - 256 
25,000 ........ 235 - 180 - -
50,000 - - 200 - -
60,000 : : : : : : : \ - i - 190 - -
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//lustration of the use of the standard error tables. //lustration 
/-Table A-1 of this report shows that in urban areas of the 
United States there were 22,371,000 renter-occupied housing 
units in 1979. Interpolation in standard error table Ill shows 
that the standard error of an estimate of this size is approxi
mately 170,000. The following procedure was used in inter
polating. 

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

10,000 
22,371 
25,000 

Size af estimate 
(000) 

Standard error 
(000) 

126 
x 

180 

By vertically interpolating between 126 and 180, the entry for 
"x" is determined to be 170. 

22,371-10,000 = 12,371 
25,000-10,000 = 15,000 

126 + 12
•
371

(180-126)=170 
15,000 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 22,201,000 to 22,541,000 housing units. 
Therefore, a conclusion that the average estimate of 1979 hous
ing units of this type lies within a range computed in this way 
would be correct for roughly 68 percent of all possible samples. 
Similarly, we could conclude that the average estimate, derived 
from all possible samples, lies within the interval from 
22,099,000 to 22,643,000 housing units with 90 percent 
confidence; and that the average estimate lies within the interval 
from 22,031,000 to 22,711,000 housing units with 95 percent 
confidence. 

Table A-1 also shows that of the 22,371,000 renter-occupied 
housing units in urban areas, 6,573,000, or 29.4 percent, were 
occupied by two perSons. Interpolation in standard error table 
VIII (i.e., interpolation on both the base and percent) of this 
appendix shows that the standard error of the above percentage 
is 0.4. The following procedure was used in interpolating. 

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

Base of percentage 
(000) 

10,000 
22,371 
25,000 

Estimated percentage 

25 29.4 50 

0.7 

0.4 

a 
p 

b 

0.8 

0.5 
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1. By horizontal interpolation between 0.7 and 0.8, the entry 
for cell "a" is determined to be 0.7. 

29.4-25.0 = 4.4 
50.0-25.0 = 25.0 

0. 7 + 2~~ (0.8-0. 7) = 0. 7 

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

29.4-25.0 = 4.4 
50.0-25.0 = 25.0 

0.4 + 2~~ (0.5-0.4) = 0.4 

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

22,371-10,000 = 12,371 
25,000-10,000 = 15,000 

0 7 + 12,371 -
. 15,000 (0.4-0. 7) - 0.4 

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

Illustration //-Table A-2 of this report shows that in the rural 
areas of the United States in 1979 there were 12,401,000 
specified o....yner-occupied housing units. Interpolation in standa 
ard error table 111 of this appendix shows that the standard error 
of an estimate of this size is approximately 146,000. Conse
quently, the 68-percent confidence interval is from 12,255,000 
to 12,547,000 housing units. Therefore, a conclusion that the 
average estimate, derived from all possible· samples, of 1979 
specified owner·occupied housing units lies within a range 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, we could conclude that the 
average estimate, derived from all possible samples, lies within 
the interval from 12, 167 ,000 to 12,635,000 housing units with 
90 percent confidence; and that the average estimate lies within 
the interval from 12,109,000 to 12,693,000 housing units with 
95 percent confidence. 

Table A-2 also shows that of the 12,401,000 specified owner
occupied housing units in rural areas, 4;952,000, or 39.9 i>ercent, 
had no mortgage. Standard error table VI f gives instructions to 
multiply 0.86 times the standard errors in the table to produce 
the applicable standard errors. Interpolation in standard error 
table VII with the factor 0.86 applied (i.e., interpolation on 
both the base and the percent) shows that the standard error 
of the above percentage is 0.5 percentage poi'nts. Consequently,· 
the 68-percent confidence interval, as shown by these data, is 
from 39.4 .to 40.4 percent; the 90-perce~t confidence interval · 
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iS from 39.1 to 40.7 percent; and the 95-percent confidence 
interval is from 38.9 to 40.9 P.rcent. 

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

TABLE IV. Standard Errors of Estimated Numbers of Lost Housing 
Units·and of Urban and Rural Lost Housing Units: 1973-1979 (Ex
cluding Estimates of Lost Housing Units Pertaining to New Construc
tion, Lacking Complete Kitchen Facilities, No Bedrooms, No Bath
rooms, Lacking Some or All Plumbing, Mobile Homes, Other Vacants, 
and Rural Vacants for Rent) 

Size of 
estimate 

(000) 

0 . . . . . . . . 
5 ......... 
10 . . . . . . . . 
25 . . . . . . . . 
50 . . . . . . . . . 
100 ..... .• 

(68 chances out of 100) 

0 ,·~tandard 

:. '' error 
.-,. (000) 

... 
.... :. ,• 

.~ 

16 . . 

)~(. i 

'l.! 

2 
3 
4 
6 
9 

13 

Size of 
estimate 

(000) 

250 .. . .... . . 
500 ......... 
1,000 ....... 
2,500 .... . . . 
5,000 ...... 

Standard 
error 
(000) 

21 
31 
47 
88 

150 

TABLE v. Standard ·Errors of Estimated Numbers of Lost Housing 
Units and of Urban ·and Rural Lost Housing Units Pertaining to New 
Construction, Lacking •Complete Kitchen Facilities, No Bedrooms, No 
Bathrooms, Lacking,;Some or All Plumbing, Mobile Homes, Other 
Vacants, and Rural Vacants for Rent: 1973-1979 

~I(~· 1. 

(68chances out of 100) 
. -·-··· .. 

Size of · 1. Standard Size of Standard 
estimate ; !error estimate error 

(000) 1 (000) (000) (000) 

..... ' 

0 . . . . . . . . . . i 3 100 .... .. . . . 16 
5 : ... . . . . . . j' i 4 250 ..... ... 26 
10 . . . . . .... 0G 5 500. .. . . . . . . 38 
25 . . . . . . . . . . •' ": r .• 8 1,000 ....... 55 
50 ........ ; r.· 12 
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TABLE Via. Standard Errors of Estimated Numbers of Housing Units 
and of Urban Housing Units Penaining to the Northeast, Nonh Central, 
South, and West Regions: 1979, Excluding Estimates of Housing Units 
Pertaining to New Construction, Lacking Complete Kitchen Facilities, 
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the 
Northeast, Nonh Central, and West Regions and Excluding Source of 
Weter-Individual WeD, Cooking Fuel, and Mobile Homes for Each of 
the Regions 

(68 chances o.ut of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

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

TABLE Vlb. Standard Errors of Estimated Numbers of Housi1111 Units 
and of Urban Housing Units Pertaining to New Construction, Lacking 
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking 
Complete Plumbing for the Nonheast, North Central, and West Regions 
and to Source of Weter-Individual Well, Cooking Fuel, and Mobile 

·Homes for the Northeast and North Central Regions: 1979 

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

Size of Standard Size of Standard 
estimate error estimate error 

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

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

/l/ustration of the computation of the standard error of a 
difference-Table A-1 of this report shows that in urban areas 
of the United States there were 3,469,000 renter-occupied 
housing units with three persons in 1979. Table A-1 also shows 
that in urban areas of the United States there were 6,573,000 
renter-occupied housing units with two persons in 1979. Thus, 
the apparent difference between the number of 1979 renter-
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occupied housing units in urban areas with two persons and 
those with three persons is 3, 104,000. Interpolation in standard 
error table 111 shows the standard error of 3.469,000 is approxi· 
mately 76,000 and the standard error on an estimate of 
6,573,000 is approximately 103,000. Therefore, the standard 
error of the estimated difference of 3,104,000 is about 128,000. 

128,000=J (103,000)2 + (76,000)2 

Consequently. the 68-percent confidence interval for the 
3,104,000 difference is from 2,976,000 to 3,232,000 housing 
units. Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 
computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 2,899,000 to 3,309,000 housing units, and the 
95-percent confidence interval is from 2,848,000 to 3,360,000. 
Thus, we can conclude with 95 percent confidence that the 
number of 1979 renter-occupied housing units in urban areas 
with two persons is greater than the number with three pe~ons. 

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

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

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

3. Using the distribution of the characteristic, read off the con
fidence interval corresponding to the two points established 
in step 2. 

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

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

Illustration of the computation of the 95-percent confidence 
interval for a median-Table A-1 of this report shows the 
median number of persons in owner-occupied housing units in 
urban areas was 2.6 in 1979. The base of the distribution, from 
which this median was determined, is 33, 120,000 housing units. 

1. From standard error table VII, the standard error of a 
50-percent characteristic on the base of 33, 120,000 is 0.4 
percentage points. 
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2. To obtain a two-standard-error confidence interval on the 
estimated median, add to and subtract from 50 percent twice 
the standard error determined in step 1. This yields 
percentage limits of 49.2 and 50.8. 

3. From table A-1, it can be seen by cumulating the frequencies 
for the first two categories that 16,032,000 owner-occupied 
housing units, or 48.4 percent, had one and two persons 
(actually, for purposes of calculating the median, the 
category of two persons is considered to be fro'!1 1.5 to 2.5 
persons) and that an additional 5,903,000 owner-occupied 
housing units, or 17.8 percent, had three persons (i.e., 2.5 to 
3.5 persons). By linear interpolation, the lower limit of the 
95-percent confidence interval is found to be about 2.5. 

2.5 + (3.5-2.5) 
149·~;:!8·4 ) = 2.5 

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

2.5 + (3.5--2.5) 
150 ·~;:!8·4) = 2.6 

Thus, the 95-percent confidence interval ranges from 2.5 to 
2.6 persons. Although it appears that this confidence interval 
has the sample estimate as the upper limit, it actually is a 
reflection of the rounding error associated with the median 
{see the paragraph on rounding error in the nonsampling 
error section of this appendix). 

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

TABLE Vic. Standard Erron of Estimated Numben of Housing Units 
. and of Urban Housing Units Panaining to Soun:a of Watar~ndividual 
·Well, Cooking Fuel, and Mobile Homes for the South Region: 1979 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

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

. .. --·. 
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TABLE Vld. Standard Erron of Estimated Numbers of Rural Housing Units Pertaining to the Northeast North Central, South, and West Regions: 1979 

(68 chances out of 100) 

Rural housing units pertaining 
to new construction, no bed-. 

Rural housing units (except 
rooms, lacking complete 

in the following columns) 
plumbing for the Northeast, Rural housing units pertaining Rural housing units pertaining 

Size of estimate for the Northeast, North 
North Central, and West to source of water·individual to source of water-individual 

(000) Central, South, and 
Regions and to source of well, cooking fuel, and mobile well, cooking fuel, and mobile 

water-individual well, cooking homes for the West Region homes for the South Region 
West Regions 

fuel, and mobile homes for (000) (000) 
(000) 

the Northeast and North 
Central Regions 

(000) 

0 ............ 2 3 4 4 
5 ............ 3 4 6 4 
10 ........... 3 4 7 5 
25 ........... 6 7 12 9 
50 ........... 9 10 16 12 
100 ........... 12 14 24 18 
250 ........... 19 23 38 28 
500 ...... .,, ... 27 32 53 40 
1,000 ......... 37 45 75 57 
2,500 ......... 58 71 118 88 
5,000 ......... 83 99 164 121 
10,000 ........ 118 136 226 161 

TABLE VII. Standard Erron of Estimated Pen:entages of Housing Units and of Urban Housing Units: 1979, Excluding Estimated Percenlllges of Housing 
Units Pertaining to New Construction, Lacking Complete Kitchen FaciHties, No Bedrooms, No Bathrooms, Soun:a of Weter-Individual Well, Cooking 
Fuel, Lacking Compllta' Plumbing. Mobile Homes, and Households W-rth Head of Spanish Origin 

' 
(68 chances out of 100; For standard errors of rural housing units, :excluding estimated percentages of rural housing units pertaining to new construction, 

no bedrooms, source of water-individual well, cooking fuel, lacking some or all plumbing, and mobile homes, multiply the standard errors by 0.86) 

Base of percentage 
Estimated percentage 

(000) :1. 

'' 0 or 100 1 or 99 2 or98 5 or 95 10 or 90 15 or 85 25 or 75 50 

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

t,11 

250 ............ "· . 0.7 0.8 1.2 1.8 2.5 3.0 3.6 4.2 
500 ............... 0.3 0.6 0.8 1.3 1.8 2.1 2.6 3.0 
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 0.9 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9 
10,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3 
75,000 ............ - 0.05 0.07 0.11 0.14 0.2 0.2 0.2 

--. 
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Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1970 Census of 
Population and Housing and the 1979 AHS national sample. 

1970 census-A number of studies were conducted to measure 
two types of general errors associated with 1970 census 
estimates: "coverage" and "content" eriors. The '.'coverage" 
errors determined how completely housing units were counted 
in the census and the extent to which occupancy status was 
erroneously reported. The "content" errors measured the 
accuracy of the data collected for surveyed housing units. These 
errors were measured by reinterviews, record checks, and other 
surveys. 

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

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

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

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

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

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

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

obtained. 

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

APPENDIX Be-Continued 

questionnaire was devoted to testing the new questions 
through 7 (parts a and b). Questions 1 through 7 (part a), which 
were asked only at housing units interviewed in th~ preyi~_us 
year, determined whether there had been .a change Si!lce last 
year in selected nonattitudinal items. If a change had been 
recorded or· the respondent did not know if a change had 
occurred, part b of the question, which collects t~e value of the 
item, was asked. The reinterview asked these items using the 
questions as formatted in 1977. Comparing the responses from 
the differently formatted questions, the 1978 reinterview found 
that 80 · percent of the questions showed IOw - levels on 
inconsistency with the remainder showing moderate levels. 

The 1977 reinterview program showed moderate to high 
levels of inconsistency with about 21 percent of the non- · 
attitudinal and 56 percent of the attitudinal items showing high 
levels of inconsistency. A large proportion (43 percent) of the 
nonattitudinal items showed a low level of inconsistency. 
Moderate levels indicate that there are some problems with 
inconsistent reporting and high levels indicate that improve
ments are needed in the data collection methods or .that the 
category concepts themselves are ambiguous. 

Cross-tabulations involving those items, which ·are subje·ct to 
substantial levels of inconsistency, may be subject to a large 
distortion as a consequence of the associated :·high level of 
response variance, and thus, are considered to be less reliable 
than comparable cross-tabulations which do not involve these 
data. As a consequence, the tables in this report, which contain 
such cross-tabulations, have been footnoted with a cautionary 
statement. 

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

A possible explanation of the results of the AHS and census 
reinterview studies, as well as the surveys themselves, is that the 
data are ·based on the answers given by "the respondents, who 
may lack precise information. Also, because the.results of the 

J'I . , 

reinterview studies are derived from sample surveys, there is 
sampling~error associated with these estimates of nonsampling 
error. Therefore, the possibility ·of such·errors should be taken 
into accOU"n~ when· cOnsidedng the results of these studies. 

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

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e.; about 340,000 units) of all'conventional housing 
units built a!ter April 1970 because t~i:.pe~mits f~r these uriits, 
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which were built before September 1979, were issued less than 
5 months in advance of the survey. The second-stage ratio 
estimation procedure was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of 
conventional new construction probably still exists. Review of 
the second-stage ratio estimation procedures indicates that we 
have consistently overcompensated for this deficiency every 
year since 1975 by ratio adjusting the new construction to 
counts of new construction for the end of interview period, 
which has been December or January, instead of October. This 
overcompensation may inflate the new construction counts by 
100,000 to 300,000 units. 

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

.... 
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Finally, it is felt that deficiencies also exist in ED's where 
Brea sampling methods are used: As before, it had been assumed 
that all units located inside these ED's would be represented in 
the sample. However. it has been estimated that the 1979 AHS 
sample missed as much as 2 percent (i.e., as much as 400,000 
units) of all housing units in ED's where area sampling methods 
are used because these units are not listed during the canvassing. 

The third stage of ratio estimation corrects for these defi
ciencies as far as the count of total housing is concerned, i.e., it ad
justs the estimat_e of the total housing inventory to the best avail
able estimate. However, biases of subtotals would still remain_ 

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

TABLE VIII. Standard Errors of Estimated Percantages of Housing Units and of Urban Housing Units Pertaining to New Construction, Lacking Complete 
Kitchen FacUitias, No Bedrooms, No Bathrooms, Sourca of Water-Individual Well, Cooking Fuel, Lacking Completa Plumbing. Mobile Homes, and 
Households With Head of Spanish Origin: 1979 

(68 chances out of 100. For standard errors of rural housing units pertaining to new construction, no bedrooms, source of water-individual \II/ell, cooking 
fuel, lacking some or all plumbing, and mobile homes, use the standard errors in table Xia. 

Basa of percentage 
Estimated percentage 

(000) '. 
0 or 100 1 or99 2 or98 5 or95 10or90 15 or 85 25 or 75 50 

5 ................ 32.0 32.0 32.0 32.0 32.0 32.0 32.0 34.3 
10 ............... 19.1 19.1 19.1 19.1 19.1 19.1 21.0 24.3 
25 ............... 8.6 8.6 8.6 8.6 9.2 11.0 13.3 15.3 
50 . . . . . . . . . . . . . . . 4.5 4.5 4.5 4.7 6.5 7.7 9.4 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.5 6.6 7.7 
250 .. - .......... '. 0.9 1.0 1.4 2.1 2.9 3.5 4.2 4.9 
500 ............... 0.5 0.7 1.0 1.5 2.1 2.4 3.0 3.4 
1,000 ......... ' .... 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4 
2,500 ........... - . 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 .............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1 
10,000 . . . . . . . . . . . . 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8 
25,000 •••••••• '·1' •• 0.01 0.1 0.14 0.2 0.3 0.3 0.4 0.5 
50,000 ............ - 0.07 0.10 0.15 0.2 0.2 0.3 0.3 
75,000 ........ : ~- .. - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
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TABLE IX. Standard Erron of Estimated Percentages of Lost Housing Units and of Urban and Rural Lost Housing Units: 1973-1979, Excluding Esti· 
matad Parcentages of Lost Housing Units Pertaining to New Construction, Lacking Completa Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking 
Some or All Plumbing, Mobile Homes, Other Vacants, and Rural Vacants for Rent 

{68 chances out of 100) 

Estimated percentage .. 
Base of percentage • 

(000) 
0 or 100 1 or 99 2 or98 5 or 95 10 or 90 15 or 85 25 or 75 50 

5 ................ 24.5 24.5 24.5 24.5 24.5 24.5 24.7' 28.5 
10 ............... 14.0 14.0 14.0 14.0 14.0 14.4 17.5 : 20.2 
25 ............... 6.1 6.1 6.1 6.1 7.6 9.1 · 11.0 ! 12.7 
50 ............... 3.1 3.1 3.1 3.9 5.4 6.4 7.8; 9.0 
100 ............... 1.6 1.6 1.8 2.8 3.8 4.6 5.5 6.4 
250 ............... 0.6 0.8 1.1 1.8 2.4 2.9 3.5 ' 4.0 
500 ............... 0.3 0.6 0.8 1.2 1.7 2.0 2.5 • 2.9 
1,000 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.7·. ' 2.0 
2,500 ............. 0.06 0.3 0.4 0.6 0.8 0.9 . 1.1 1.3 
5,000 ............. 0.03 0.2 0.3 0.4 0.5 0.6 0.8 0.9 

TABLE x. Standard Erron of Estimeted Percentages of Lost Housing Units and of Urban and Rural Lost Housing Units Pertaining to New ConstlUction, 
Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes, Other. Vacairts, and Rural Vacants 
for Rent: 1973-1979 ·,; . 

'!. 

(68 chances out of 100) 

Basa of percantaga 
Estimatad percentage r ~ ! 

(OOO) 
O or 100 1 or 99 2 or9B 5 or 95 10 or 90 15 or 85 25.~r 75 

,, 50 . 

5 ................ 34.9 34.9 34.9 34.9 34.9 34.9 34.9:: 36.6 
10 ............... 21.1 21.1 21.1 21.1 21.1 21.1 .. 224 25.9 . i 
25 9.7 9.7 9.7 9.7 • 9.8 11.7 14.2 16.4 ............... 
50 . . . . . . . . . . . . . . . 5.1 5.1 5.1 5.1 6.9 8.3 10.0,. 11.6 
100 ............... 2.6 2.6 2.6 3.6 4.9 5.8 7.1., 8.2 
250 ............... 1.1 1.1 1.4 2.3 3.1 3.7 4:5, 5.2 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 

.. 
3.2!' 3.7 

1,000 ............. 0.3 0.5 0.7 1.1 1.6 1.8 2.2: 2.6 
2,500 ............. 0.11 0.3 0.5 0.7 1.0 1.2 

. . 
1.4' 1.6 

5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 
. . 

1.0. 1.2 
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TABLE Xia. Standard Erron of Estimated Pe,..ntagas of Housing Units and of Urban Housing Units Partainingto the Northaast, North Cantral, South, 
and Wast Regions: 1979, Excludiog 1Estimated Pe,..ntagas Partaining to Naw Construction, Lacking Complata Kitchan Facilities, No Badrooms, No 
Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Excluding Source of Water-Individual 
Wall, Cooking Fuel, and Mobile Homes for Each of the Regions 

(68 chances out of 100. For standard erron of estimated percentages of rural housing units pertaining to the Northeast, North Central, South, and West 
Region11i.\'.excluding estimates of rural housing units pertaining to new construction, no bedrooms, and lacking complete plumbing for the Northeest, 
North Central, and ~est Regions, and excluding source of water-individual well, cooking fuel, and mobile homes for each of the regions~ multiply the 
standard errors by 0.86) 

Base of peree~tage 
Estimated percentage 

(OOO) 
0 or 100 1 or99 2 or98 · 5 or 95 10 or 90 15 or 85 ·25or75 50 

5 ................ 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6 
10 ............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 21.6 
25 ............... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7 
50 ............... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 9.7 
100 ............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8 
250 ............... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1 
1,000 ..... : .. :· . . : . 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2 
2,500 ............. 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 

TABLE Xlb. Standard Erron of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to Naw Construction, Lacking Completa 
Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Completa Plumbing Facilities for the Northaast, North Central, and West Regions and to 
Source of Water-Individual Well, Cooking Fuel, and Mobile Homes for the Northeast and North Central Regions: 1979 

: ' ~t ; • 
(68 chances out of 100. For estimated percentages pertaining to source of water.jndividual well, cooking fuel, and mobile homes for the West Region, 
apply a factor of 1.66~to the standard errors. For standard errors of regional runs! estimates pertaining to new construction, no bedrooms, lacking com
plete plumbing, source of water-individual well, cooking fuel, end mobile homes for the Northeast, North Central, and West Regions, multiply the 
standard errors by 0.89, except for estimates for the West Region pertaining to source of water-individual well, cooking fuel, and mobile homes, 
multiply the standard errors by 1.48) 

-. 
Base of percentage 

Estimated percentage 

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

' ! . 
. -- . 

5 ................ 34.3 34.3 34.3 34.3 34.3 34.3 34.3 36.1 
10 ................ 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5 
25 ............... 9.5 9.5 9.5 9.5 9.7 11.5 14.0 16.2 
50 ............... 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4 
100 ............... 2.5 2.5 2.5 3.5 4.8 5.8 7.0 8.1 
250 ......... : ..... 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1 
500 ............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6 
1,000 ............. 0.3 0.5 0.7 1.1 1.5 1.8 2.2 2.6 
2,500 ............. 0.1 0.3 0.5 0.7 1.0 1.2 1.4 1.6 
5,000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
10,000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8 ---25,000 ............ 0.01 0.1 0.14- 0.2 0.3 0.4 0.4 0.5 

- . --~--··--·- --------~------- -----·----------------- -
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TABLE Xie. Standard Erron of Estimated Pe,.enteges of Housing Units and of Urban Housing Units Pertaining to Sou,.. of Water-Individual Wei~ 
Cooking Fuel, and Mobile Homes for the South Region: 1979 

(68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to source of water-individual well, cooking fuel, 
and mobile homes for the South Region, multiply the standard errors by 0.89) 

.B8S8 of percentage Estimated pe_rcentage 

(000) 
0 or 100 1 or 99 2 or98 5 or95 10 or 90 15 or 85 25 or 75 50 

5 ......... "" ... 45.2 45.2 45.2 45.2 45.2 45.2 45.2' 45.4 
10 ............... 29.2 29.2 29.2 29.2 29.2 29.2 29.2 32.1 
25 . . . . . . . . . . . . . . . 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3 
50 ............... 7.6 7.6 7.6 7.6 8.6 10.2 12.4 14.4 
100 ............... 4.0 4.0 4.0 4.4 6.1 7.2 8.8 10.1 
250 ............... 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4 
500 ............... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
1,000 ............. 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
2,500 ............. 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0 
5,000 " ........... 0.08 0.3 0.4 0.6 0.9 1.0 . 1.2 1.4 
10,000 ............ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
25,000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6 

, ~ 1 

" 

''I• 

' I • I 
- ) 
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SAMPLE DESIGN 

The 1979 estimates are based on data collected in September 
1979 through December 1979 for the Annual Housing Survey 
(AHS) national sample, which was conducted by the Bu.reau of 
the Census, acting as collection agent for the Department of 
Housing and Urban Development. Under the sponsorship of the 
Department of Energy (DOE), the 1979 AHS national sample 
questionnaire included a supplementary group of questions 
pertaining to energy conservation. 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 73,300 sample housing units (both occupied 
and vacant) were eligible for interview in the 1979 Annual 
Housing Survey. Of this number, 4,300 interviews were classi
fied as "noninterview" for various reasons. Occupied housing 
units were classified as "noninterview" mainly, because the 
occupants refused to be interviewed after repeated calls. For 
vacant housing units, interviews were not obtained because an 
informed respondent was not found after repeated visits. In 
addition to the 73,300 housing units which were eligible for 
interview, there were also 5,600 sample units which were visited 
but were ineligible for interview for the AHS in terms of 
collecting information relevant to the 1979 housing inventory. 

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

......... App-47 Rounding errors .......•... App-60 

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

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

1. All sample housing units that were interviewed in the 1978 
survey (which included all sample housing units that were 
selected as part of the 1976 CoVerage Improvement Pro
gram). 

2. All sample housing units that were either type A noninter
views (i.e., units eligible to be interviewed) or type B 
noninterviews (i.e., units not eligible for interview at the 
time of the survey, but which could become eligible in the 
future) in the 1978 survey. (For a list of reasons for type A 
and type B noninterviews, see the facsimile of the 1979 AHS 
questionnaire, App-20.) 

3. All sample housing units that were selected from the list of 
building permits issued since the 1978 survey. (This sample 
represented the housing units built in permit-issuing areas, 
since the 1978 survey.) 

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

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

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

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

Number of HU's in the ED+ Number of Group Ouarters Persons in the ED 
3 

4 

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

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

Splitting of the sample-The described sample selection proce
dure produced clusters (or segments) of size-four housing units 
for the sample taken from the census address frame, the new 
construction frame, and the area sampling frame (mainly rural 
areas). Clusters of this size should.resuit in a minimum loss in 
precision for estimates of housing characteristics in rural areas 
because of the heterogeneity of neighboring units. However, 
clusters of size-two housing units, were considered to be more 
optimurTI within those areas where the housing characteristics of 
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neighboring units tend to be very similar (i.e., urban areas and 
new construction units). A splitting operation was then carried 
out for clusters selected from the census address and the new 
construction frames. This consisted of halving each sample 
cluster from these frames. Thus, two housing units from each of 
these clusters were included in the survey and two housing units 
were held in reserve. No splitting· operation was carried out 
within the clusters selected from the area sampling frame; every 
other area sample cluster of four housing units was used for the 
survey and the remaining clusters were assigned to the reserve 
sample. 

Selection of supplemental sample housing units in rural 
areas-In 1974, it was decided to increase the reliability of the 
AHS estimates of rural housing_ characteristics, by doubling the 
number of sample housing units from rural areas. This was 
accomplished by reactivating the reserve sample, selected in the 
original sampling operations in 1973, from rural areas only. For 
the reserve sample selected in census address and new con
struction frames, the other half of each rural cluster (an 
expected two housing units) was reactivated in 1974. Similarly, 
for the area sampling frame, the entire reserve Cluster {an 
expected four housing units) was reactivated in 1974, if the 
cluster was rural. This supplementation increased the overall 
probability of selection for sample housing units in rural areas 
to about 2 in 1,366; but the overall probability of selection for 
sample housing units in urban areas remained at 1 in 1,366. 

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

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

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

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

4. Mobile homes placed in parks either missed in the 1970 
census or estc3blished since the 1970 census. 

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

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

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

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

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

ESTIMATION 

In 1979, the AHS estimates employed a three-stage ratio 
estimation procedure. However, prior _to implementation of the 
procedure, the basic weight (i.e., the inverse of the probability 
of selection) was adjusted to account for the type A noninter
view housing units encountered in the AHS. This noninterview 
adjustment was done separately for occupied a~d vacant units. 
The noninterview adjustment was equal to the following ratio: 

Interviewed housing units+ Nonintervievi.Ed housing units 
Interviewed housing units 

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

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

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

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

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

The second-stage ratio estimation procedure was designed to 
adjust the AHS sample estimate of one category of conventional / 

new corlstruction units, i.e., one category of sample units bUll"t 
April 1, 1970, or later. to an independently derived current 
estimate where a known deficiency in the AHS sample exists 
(see the section on nonsampling error) for each of the four 
regions. This estimate was considered to be the best estimate 
a'!ailable for the number of conventional new construction units 
in this category. 

The second·stage ratio estimation factor was as follows: 

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

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

The third-stage ratio estimation procedure was employed for 
all 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 
wrrent vacant housing estimates for 4 categories of vacant 
housing units and to independently derived current housing 
estimates for 24 categories of occupied housing units. Each of 
these 24 categories is a c6mbination 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 occupied housing.units were 
derived from data based on the Current Population Survey 
(CPS), a sample household survey conducted monthly by the 
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Bureau of the Census. The numerators of the ratios for vacant 
housing units were derived from data based on the Housing 
Vacancy Survey (HVS), a quarterly vacancy survey also con

ducted by the Bureau of the Census. The denominators of the 
ratios were obtained from the weighted estimates for the AHS 
sample units, using the existing weight after the second-stage 
ratio estimation procedure. The computed third-stage ratio 
estimation factor was then applied to the existing weight for 
each sample unit in each third-stage ratio estimation cate
gory. 

The second-stage and the third-stage ratio estimation proce
dures were iterated in order to bring the AHS estimates into 
close agreement with both sets of independent estimates. The 
second-stage was modified so that the estimates for all 21 
categories of new construction would be identical to the 
estimates before the third-stage. Hence, the repeated second
stage had the effect of controlling the AHS sample estimates of 
new construction units to the unbiased sample estimates for 20 
categories of new construction units for each of the four regions 
(i.e., 13 categories for conventional new construction units and 
7 for new construction mobile homes) and, as before, of 
adjusting the AHS sample estimate of one category of con· 
ventional new construction units to an independently derived 
current estimate. 

The numerators for the repeated second-stage were either the 
unbiased weighted estimates for the AHS sample units, using the 
existing weight after the first-stage ratio estimation procedure 
(Le., the estimates employing the noninterview and first-stage 
adjustments) or the independent estimate derived from data 
based on the Survey of Construction (SOC). 

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

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

RELIABILITY OF THE ESTIMATES 

There are two types of possible errors associated with 
estimates based on data from sample surveys; sampling and 
nonsampling errors. The following is a description of the 
sampling and non~ampling errors associated with the 1979 
AHS estimates. 
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Sampling errors-The particular sample used for this survey is 
one of a large number of possible samples of the same size that 
could have been selected using the same sample design. Even if 
the same questionnaires, instructions, and interviewers were 
used, estimates from each of the different samples would differ 
from each other. The variability between estimates from all 
possible samples is defined as sampling error. One common 
measure of sampling error is the standard error whidl measures 
the precision with which an estimate from a sample approxi
mates the average result of all possible samples. In addition, the 
standard error, as calculated for these tabulations, partially 
reflects the variation in the estimates due to some nonsampling 
errors, but it does not measure, as such, any systematic biases in 
the data. Therefore, the accuracy of the estimates depends on 
both the sampling and nonsampling errors, measured by the 
standard error, and biases and some additional nonsampling 
errors not measured by the standard error. 

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

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

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

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

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

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

Standard errors of estimates of levels-Tables I and 11 present 
the standard errors applicable to the estimates of this report. 
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TABLE I. Standard Errors of Estimated Numbers of National and 
Regional Housing Units: 1979 (Excluding Estimates of Housing Units 
for The West Regional and of Households With Head of Spanish Origin) 

(68 chances out of 100) 

Standard Standard 
Size of error Size of error 

estimate (000) estimate (OOOI 
(000) (OOO) 

National Regional National Regional 

0 " .... 2 2 1,000 ... 44 43 
5 ...... 3 3 2,500 . .. 69 70 
10 . . . . . 4 4 5,000 ... 96 102 
25 ..... 7 7 10,000 ... 131 151 
50 ..... 10 10 25,000 ... 184 271 
100 ..... 14 14 50,000 ... 196 -
250 ..... 22 22 75,000 ... 115 -
500 ..... 31 31 

TABLE 11. Standard Errors of Estimated Numbers of Housing Units 
· for the West Region and of Househods With Head of Spenish Origin: 

1979 

,. 

u 

Size of 
estimate 

(000) 

p Q<. ...... . 

c~I'.- -: · · · · · · · · 
10 ........ . 
25 ........ . 
50 ........ . 
100 ........ . 
250 ........ . 

(68 chances out of 100) 

Standard 
error 

Size of 
estimate 

(000) (000) 

2 500 ........ . 
3 1,000 ...... . 
5 2,500 ...... . 
8 5,000 ...... . 

11 10,000 ...... . 
15 25,000 ...... . 
24 

Standard 
error 
(OOO) 

35 
50 
85 

131 
213 
446 

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

·or more. Table~ Ill and IV present the standard errors for esti
mated percentages. 

Included in tables I through IV are estimates of standard 
. errors for estimates of zero and zero percent. These estimates 
of standard errors are considered to be overestimates of the 
true standard errors and should be used primarily for construc
tion of confidence intervals for characteristics when an estimate 
of zero is obtained. 
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Standard errors of ratios-For ratios of the form,. ( 100) (x/y). 
where x is not a subciass of Y •. tables Ill and IV underestimate 
the standard error of the ratio when there is little or no correla
tion between x and y. For this type of ratio, a better approxi
mation of the standard error may be obtained by letting the 
standard error of the ratio be approximately equal to: 

where: x =the numerator of the ~atio 
y =the denominator of the ratic;> 
ax= the standard error of the numerator 
ay =the standard error of the denominator 

Illustration of the use of the standard error tables. Illustration 
/-Tables A-1 of this report shows that in all occupied 1-unit 
detached housing units in the United State~ there were 
9,061,000 renter-occupied, 1-unit structures (including mobile 
homes and trailers), in 1979. Interpolation in standard error 
table I shows that the standard error of an estimate of this size 
is approximately 124,000. The following procedure was used in 
interpolating. 

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

Size of estimate 
(000) 

5,000 ................ . 
9,061 ................ . 
10,000 ............... . 

Standard error 
(000) 

96 
x 

131 

By vertically interpolating between 96 and 131, the entry for 
"x" is determined to be 124. 

9,061-5,000 = 4,061 
10,000-5,000 = 5,000 

96 + 4•061 (131-96) = 124 
5.000 

Consequently, the 68-percent confidence interval, as shown by 
these data, is from 8,937,000 to 9, 185,000 housing units. 
Therefore, a conclusion that the aver~ge estimate of 1979 
housing units of this type lies within a range computed in this 
wav 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, li'es within the interval 
from 8,863,000 to 9,259,000. h~usin'g 

0

units with 90 percent 
confidence; and that the average estimate lies.within the interval 
from 8,813,000 to 9,309,ooo .h_ousing ·~n'its with 95-percent 
confidence. 
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Table A-1 also shows that of the 9,061,000 renter-occupied 
housing units in l·unit structures (including mobile homes and 
trailers), in 1979, 2,598,000, or 28.7 percent, have all doors 
covered by storm doors. Interpolation in standard error table 
111 (i.e., interpolation on both the base and percent) shows 
that the standard error of the above percentage is 0. 7 per
centage points. The following procedure was used in 
interpolating. 

The information presented in the following table was ex
tracted from standard error table 11 I. The entry for "p" is the 
one sought. 

. 

Base of percentage 
Estimated percentage 

(000) 
25 28.7 50 

5,000 ............ 0.9 a 1.0 
9,061 . . . . . . . . . . . . p 
10,000 ........... 0.6 b 0.7 

1. By horizontal interpolation between 0.9 and 1.0, the entry 
for cell "a" is determined to be 0.9. 

28.7-25.0= 3.7 
50.0-25.0 = 25.0 

0.9 + 2~.: (1.0-0.9) = 0.9 

2. By horizontal interpolation between 0.6 and 0.7, using the 
same procedure as in step 1, the entry for cell "b" is de
termined to be 0.6. 

3. By vertical interpolation between 0.9 and 0.6, using the same 
procedure as in step 1, the entry for "p" is determined to be 
0.7. 

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

these data, is from 28.0 to 29.4 percent; the 90-percent confi
dence interval is from 27.6 to 29.8 percent; and the 95-percent 
confidence interval is from 27.3 to 30.1 percent. 

Illustration //-Table E-1 of this report shows that in all occu
pied housing units of the West Region in 1979 there were 
9,253,000 owner-occupied housing units. Interpolation in stand

ard error table II shows that the standard error of an estimate of 
·this size is approximately 201,000. Consequently, the 68-
percent confidence interval is from 9,052,000 to 9,454,000 
housing units. Therefore, a conclusion that the average estimate, 
derived from all possible samples, of 1979 owner-occupied 
housing units in the West Region lies within a range computed 
in this way would be correct for roughly 68 percent of all 
possible samples. Similarly, we could conclude that the average 
estimate, derived from all Possible samples, lies with the interval 
from 8,931,000 to 9,575,000 housing units with 90 percent 
confidence; and that the average estimate lies within the interval 
from 8,851,000 to' 9,655,000 housing units with 95 percent 
confidence. 
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Table E-1 also shows that of the 9,253,000 owner-occupied 
housing units in the West Region, 2,204,000 or 23.8 percent, 
have a central air-conditioning system. Interpolation in stand
ard error table IV (i.e., interpolation on both the base and the 
percent) shows that the standard error of the above percentage 
is 0. 7 percentage points. Consequently, the 68-percent confi
dence interval, as shown by these data, is from 23.1 to 24.5 
percent; the 90-percent confidence interval is from 22. 7 to 24.9 
percent; and the 95-percent confidence interval is from 22.4 to 
25.2 percent. 

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

related characteristics in the same area. However, if there is a 
high positive correlation between the two characteristics, the 
formula will overestimate the true error; if there is a high 
negative correlation, the formula will underestimate the true 

standard error. 

Illustration of the computation of the standard error of a 
difference-Table A-2 of this report shows that in all occupied 
1-unit detached housing units of the United States there were 
5, 121,000 renter-occupied housing units with no doors covered 
by storm doors. Thus, the apparent difference between the 
number of 1979 renter-occupied, 1-unit detached housing 
units with no doors covered and those with all doors covered 
is 2,523,000. Interpolation in standard error table I shows 
that the standard error of 2,598,000 is approximately 70,000 
and that the standard error on an estimate of 5, 121,000 is 
approximately 97,000. Therefore, the standard error of the 
estimated difference of 2,523,000 is about: ... t 

124,000 = J (77,000) 2 + (97,000) 2 

Consequently, the 68-percent confidence interval for the 
2,523,000 difference is from 2,399,000 to 2,647,000 housing 
units. Therefore, a conclusion that the average estimate of this 
difference, derived from all possible samples, lies within a range 

·computed in this way would be correct for roughly 68 percent 
of all possible samples. Similarly, the 90-percent confidence 
interval is from 2,325,000 to 2,721,000 housing units, and the 
95-percent confidence interval is from 2,275,000 to 2,771,000. 
Thus, we can conclude with 95-percent confidence that the 
number of 1979 renter-occupied, 1-unit detached housing 
units with no doors covered is greater than the number with 
all doors covered. 

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

1. From the appropriate standard error table determine the 
standard error of a 5()-percent characteristic on the base 
of the median: 

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

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

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

A ~o-standard-error confidence interval may be determined 
by finding the values corresponding to so· percent plus and 
minus twice the standard error determined in step 1. For about 
96 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-perr:ent confidence 
interval for a median-Table A-2 of this report shows the 
median income of families and primary individuals in specified 
owner-occupied, 1-unit detached housing units was $19,400 
In 1979. The base of the distribution, from which this median 
was determined is 41,336,000 housing units. 

1. From standard error table 111, the standard error of a 50-
percent characteristic on the base of 41,336,000 is 0.3 
percentage points. 
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2. To obtain a two-standard-error. confidence intOrval on the 
estimated median, add to and subtract from 60 percent 
twice the standard error determined in step 1. This yields 
percentage limits of 49.4 and 50.6. 

3. From table A-2, it can be seen by cumulating the frequencies 
for the first 4 categories that 15,399,000 owner-occupied 
housing units, or 37.3 percent, had income less than $15,000 
and that an additional 5,998,000 specified owner-occupied 
housing units, or 14.5 percent, had income from $15,000 to 
less than $20,000. By li~ear interpolation, the lower limit of 
the 95-percent confidence interval is found to be about: 

$15,000 + ($20,000-$15,000) (49·:;~7 · 3 ) = $19,200 

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

Thus, the 95-percent confidence interval ranges from $19,200 
to $19,600. 

Nonsampling errors:....ln general, nonsampling e'rrors can be 
attributed to many source$: Inability to obtain'· information 
about all cases; definitional ·difficulties; differences in the inter
pretation of questions; inability or unwillingness to provide 
correct information. on the part of respondents; mistakes in 
recording or coding the dBta: and other Orrors ot collection, 

TABLE 111. Standard Erron of Estimated Percentages of Housing Units: .1979 (Exduding Estlmatad Percentages of Housing Units for the 
West Region and of Households With Head of Spanish Origin) 

(68 chances out of 100) 

Estimated percentaga 
Base of 

percentage 0 or 1 or 2 or 5 or 10 or 15 or 25 or 
50 

(000) 100 99 98 95 90 85 75 

5 ................ 28.0 28.0 28.0 28.0 28.0 28.0 28.0 31.2 
10 ............... 16.3 16.3 16.3 16.3 16.3 16.3 19.1 22.1 
26 ............... 7.2 7.2 7.2 7.2 8.4 10.0 12.1 14.0 
60 ............... 3.8 3.8 3.8 4.3 5.9 7.0 8.5 9.9 
100 ............... 1.9 1.9 2.0 3.0 4.2 5.0 6.0 7.0 
250 ............... 0.8 0.9 1.2 1.9 2.6 3.2 3.8 4.4 
600 ............... 0.4 0.6 0.9 1.4 1.9 2.2 2.7 3.1 
1,000 ............. 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,600 ............. 0.08 0.3 0.4 0.6 0.8 1.0 1.2 1.4 
5,000 ............. 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
10,000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
,60,000 ............ 0.06 0.09 0.14 0.2 '' 0.2 0.3 0.3 -
76,000 ............ - 0.05 0.07 0.11 0.2 0.2 0.2 0.3 ... . - .. 
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response, processing, coverage, and estimation for missing data. 
Nonsampling errors are not unique to Sample surveys since they 
can, and do, occur in complete censuses as well. 

Obtaining a measurement of the total nonsampling error 
associated with the estimates from a survey is very difficult, 
considering the number of possible sources of error. However, 
an attempt was made to measure some of the nonsampling 
errors associated with the estimates for the 1979 AHS national 
sample. 

Reinterview program-For the AHS national sample, a study 
was conducted to obtain .a measurement of so~e of the c~m· 
ponents of the nonsampling error associated with the AHS esti· 
mates. A reinterview program was conducted for a subsample 
of the AHS households. These households were revisited and 
answers to some of the questions on the AH~ questionnaire 
were obtained again. The original interview and reinterview were 
assumed to be two independent readings and thus were the 
basis for the measurement of the "content" error of these AHS 
estimates. 

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

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

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

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

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

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

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

The results of the 1977 reinterview program, which relate 
to energy characteristics, showed that 43 percent fell into 
the low levels of inconsistency, 36 percent fell into the 
moderate levels of inconsistency, which indicated that there 
were some problems with inconsistent reporting, and 21 percen~ 
showed high levels of inconsistency, which indicated that im· 
provements were needed in the data collection methods or that 
the category concepts them Selves were ambiguous. 

TABLE IV. Standard Errors of Estimatad Percentagas of Housing Units for the West Region end of Households 
With Head of Spanish Origin: 1979 

(68 chances out of 100) 

Estimated percentage 
Bas8 of 

percentage 0 or · 1 or 2 or 5 or 10 or 15 or 25 or 
50 

(000) 100 99 98 95 90 85 75 

5 ................ 31.7 31.7 31.7 31.7 31.7 31.7 31.7 34.0 
10 ............... 18.8 18.8 18.8 18.8 18.8 18.8 20.8 24.1 
25 ............... 8.5 8.5 8.5 8.5 9.1 10.9 13.2 15.2 
50 . . . . . . . . . . . . . . . 4.4 4.4 4.4 4.7 6.5 7.7 9.3 10.8 
100 ............... 2.3 2.3 2.3 3.3 4.6 5.4 6.6 7.6 
250 ............... 0.9 1.0 1.3 2.1 2.9 3.4 4.2 4.8 
500 ............... 0.5 0.7 1.0 1.5 2.0 2.4 2.9 3.4 
1,000 ............. : 0.2 0.5 0.7 1.0 t.4 1.7 2.1 2.4 
2,500 ............. ' 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 
5,000 ............. ~ ,. 0.05. 0.2 0.3 0.5 0.6 0.8 0.9 1.1 

10,000 . . . . . . . . . . . . .. 0.02 o.2 0.2 0.3 0.5 0.5 0.7 0.8 . . 
25,000 . . . . . . . . . . . . .. , 0.01 0.10 0.13 0.2 0.3 0.3 0.4 0.5 , 

- '4 • - .. - - .. .. 
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The 1970 census reinterview results provide illustrations of 
possible nonsampling errors for some of the items which also 
appear in the AHS. For example, median value of homes was 
consistently underestimated by about 5 percent, and the average 
monthly costs of electricity and utility gas were consistently 
overestimated although the net effect on average gross rent was 
fairly small. 

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

Coverage errors-Deficiencies in the representation of conven· 
tional new construction for the AHS new construction sample 
(mentioned previously in the section on estimation) is

1 
an ex· 

ample of coverage errors. During the sampling of building per-
' mits, only those issued more than 5 months before the survey 

began were eligible to be selected to represent conventional 
~ew construction. Due to time constraints, it is not possible 
to sample units whose permits are issued less than 5 months in 
advance of the survey. 

It is estimated that the 1979 AHS sample missed about 2.1 
percent (i.e., about 340,000 units) of all conventional housing 
9:1nits built after April 1970 because the permits for these units, 
yvhich were built before September 1979, were issued less than 
.5 months in advance of the survey. The second-stage ratio esti· 
mation proced.lre was employed to reduce the effect of this 
deficiency although some bias in the AHS estimates of con
ventional new construction probably still exists. Review of the 
seCOnd-stBge ratio estimation procedures indicates that we have 
COOsistently overcompensated for this deficiency every year 
since 1975 by ratio adjusting the new construction to counts 
of new construction for ·the end of interview period, which has 
been December or January, instead of October. This over
compensation may inflate the new construction counts by 
100,000 to 300,000 units. 

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

Finally, it is felt that deficiencies also exist in ED's where 
area sampling methods are used. As before, it had been assumed 
that all units located inside these ED's would be represented 
in the sample. However, it has been estimated that the 1979 
AHS sample missed as much as 2 percent (i.e.,. as much as 
400,000 units) of all housing units in ED's where area sam
pling methods are used because these units were not listed 
during the canvassing. 

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

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