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The 1977 estimates are based on data 
collected in October 1977 through 
January 1978 for the Annual Housing 
Sur.vey (AHS), which was conducted by 
the Bureau of the Census, acting as 
collection agent for the Department of 
Housing and Urba~ Development. The 
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sample for this survey was spread over 
461 sample areas (called primary sam­
pling units), comprising 923 counties and 
independent cities with coverage in ~ach 
of the 50 States and the District of 
Columbia. 

Approximately 70,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1977 Annual 
Housing Survey. Of this number, 4,000 
interviews were classified as "non­
interview" for various recisons. Occupied 
housing units were classified as "non­
interview ," main_ly, because the occuPants 
refused to be interviewed after repeated 
calls. For vacant housing units, intervi_ews 
were not obtained because an informed 
respondent was nqt found after ri::peated 
visits. In addition to the 70,600, ·there 
were also 6,300 sample units v'lhich were 
visited but found not to be eligible for 
interview for the A.~S in terms of col· 
lecting informatiOn relevant to the 1977 
housing inventory. 

Selection of sample areas.-The United 
States was divided into areas made up !'f 
counties and independ~nt 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 which was in sample with 
certaintY. These 156 strata were mostly 
the larger SMSA's and were called sel_f. 
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-rep"resenting 
(NSR), since the sample .of housing units 
from the sample PSU in a stratum repi-e· 
sente.d 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 1.10 pairs arid 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 we.re independentlY sel~cte"d,/t was 
possible for the same PSU to be selected 
twice. This occurred in 25 instances, 
produc_ing an additional 85 NSR s~mple 
PSU's, thus giving· a grand total of 461 
PSU's .. 

' 
Designation of sample housing units for 
the 1977 survey.-The sample ho~iing 

units designated to be inte~.iewed i_n the 
1977 survey consisted of .. the following 
categories, which .are de.scri~d ii:i detail 
i_n succeeding sections. 

·1. All Sample housing units that were 
interviewed in the 1976 survey (which 
included all sample housing Units 
tliat were selected as part of the 1976 
Coverage Improvement "Program) and 
that were not part of the 1977 re· 
duction. 

2. ,1.!1 sample housing units that were 
~ither type A noninterviews (i.e., units 

·eligible to be interviewed) or type B 
noninterviews (i.e., uniiS not eligible 
for interview at the time':of the survey 
but which could become eligible in 
the future) in the 1976 survey and 
that were not p'art of the 1971 reduc­
tion. (For a list of reasons for type A 
and type B noninterviews, see the 
facsimile of the 1977 AHS question­
naire, page 1.) 

3. All sample housing units that were. 
selected from the list,:' of building 
p'ermi~s issued since the'1976 survey. 
(This sample represented the housing 
U!lits built in permit-issuing areas since 
the 1976 survey.) 

Selection of th~' 1973 sa'mple housing 
units.-The ovf:rall Sampling rate used to 
select the sample for the 1973 AHS was 
about 1 in 1,366. The within-PSU sam­
Plirig rate for the AHS was 'determi~ed so 
that the overall probability of selection 

. . • "J{i\"~!l;: ~H11 ~; 
for each sample housing unit was the 
·same (e.g., it' the probability of selecting a 
'NSR PSU wa; 1 in rn. then the within­
PSU sampling rate would be 1 in 136.6). 

Within the sample· PSU's, ~ sample of 
the housing ·units enumerated in the 1970 
Census of Population and HousinQ 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 constructed since the 1970 census: 
These sarliples were selected at about 
twice·the' rate mentioned previously (i.e., 
at 2 in 1,366), thereby producing a 
~rriPle twice as large as needed. This 
~tnple. was split into two· equcil-sized 
samples-one to be used for the AHS and 
one ·to be held in reserve for possible 
fu.tui"e 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 enu­
me~ation districts. (ED's), · administratilie 
units used in the 1970 census. The 
probabilify of selection ·for an ED was 
proportional to ·the following. 1970 
census counts of housirig unit~ (HU's) and 
persons in group· quarters combined in 
the following for~ula: 

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

in the ED 
3 

4 

The ne.xt step was to· select an_ ex­
pected ·cluster of about four neighboring 
housing units within each sample ED_. For 
most of the ED's, the selection was 
accomplished using the list of addresses 
.for the ED as compiled in the 1970 
cen_sus. However, in those ED's where 
addresses were incomplete or inadequate 
(mostly rural areas)," the selection process 
waS accomplished using are~ 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) an~. a segriifnt_ was 
selected. Those selected segments with.an 
expected size which was a multiple of 
four were further subsampled at the time 
o~ t!ie s~rvey so 'that an e.xpected four 
housing units were chosen for interview. 

The sample of ne·w constructiori ·un.its 
was selected frqm building permits issued 
since January 1970. Within each sample 
PSU, the buildi_ng permits we~e chrono­
logically ordered by month issued, and 

compact clusters of approximately four 
housing units were created. These clusters 
were then sampled at the rat~ of 2 in 
1,366. Housing units constructed since 
the 19?0 ceiisus'in areas· which do ·n9t 
issue building permits were brought into 
the sample ·as a result of the area sample 
described. · 

Splitting of the sample.-The described 
sample selection procedure produced 
clusters (or segments) of size-four hous.ing 
units for the sample taken from the 
census address frame, the' new construc­
tion frame, and the area sampling frame 
(mainly rural areas). Clusters of this size 
should result in a minimum -loss in pre­
ci.sion for estimates of housing charac­
teristics in rural ·areas because of the 
heterogeneity of neighboring units. 
However, clusters of size-two housing 
units · were considered to be more 
Optimum within those. areas where the 
housing · characteristics ·of ·neighboring 
units tend to· be very similar (i.e., urban 
areas and new construction units). A 
splitting qperation· was theri carried out 
for clusters selected froni 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. 

~elec'tion of supplemental sample housing 
units in rural areas.-ln 1974, ·it was 
decided to increase the reliability of the 
AHS estimates of rural h~using c_haJ.aC­

·.teristics by doubling the· num~r of 
sa'!lple ho_using 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 
sflected. iri census address and new con­
struction frames, this meant that the 
~ther h~lf of' each rural cluster (an ex­
pe_cted two housing units) was reactivated 
in 1974. Similarly, for the area sampling 

frame, this meant the entire reserve 
cluster (an expected 'four hOusing units) 
was-reaCtivated iri·1974 if the cluste~ 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 
select!on for sample housing units in 
urban areas remained at 1 in 1,366. 

Selection ·of sample housing units for the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement 
Program was undertaken to correct. cer­
tain deficiencies in the AHS national 
Sample from the census address a·nd new 
construction frames. The covera9e defi­
c_iencies included the f<?llowing units: 

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

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

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

4. ·Mobile homes placed in parks either 
missed in the 1970 census ·or estab­
lished since the 1970 census. 

5. Mobil~ 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 m~nthly 
by the Bureau of the Census. These units 

. were' then sampled so that the overall 
probability of selection was about 1 in 
i ,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 pa~ks ~as obtained from 

. commercial listings. This list waS then 
SL!PPler:i~nted ~Y addit_ional parks identi­
fied by a· canvassing operation similar to 
that performed in ED's where area sam­
pling m~~h.o9s are used. The second stage 
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consisted of dividin9 the parks into 
· clusters of an .expected size of four sites. 
These.clusters were then sampled So that 
the overall probabil~ty of selection was 
about 1 in 1,366. 

For the remaining units (i.e., ni~bile . , 
homes placed outside parks since t~e 

1970 census, mobile homes vacant at the 
time of the 1970 censu.s, units converted 
from nonresidential to residential use 
since. the, 1970 censUs, and house~ th~t 

.had been. moved Onto .the.ir'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, si.Jcceeding structures that ·had 
been eligible to. be selected from the 
census address frame were then listed 
until eight structures (excluding mobile 
horn~ 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 reduction.-By 1977, the addition 
to· the s.ample from primarily new con· 
struction and the coverage improvements 
had increased the total sample size (in._ 
terviews plus noninte.rviews) to about 
81,000. ·The sample was reduced ·by 
about 7 percent to approximately 75,000. 
However, this reduction did not include 
any CEN-SUP 1 units or units which were 
selected as part of the 1976 Coverage Im· 
provement Program. Thus, the overall 
probability_ of selection f~r 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 ·an·ci 
Housing.-The estimates pertaining to the 
1970 housing. inventory (i.e., the housi.ng 
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 deta.iled 
description of the sample design can be 

1 CEN-SUP units resulted from a 1970 
census evaluation study and represented units 
missed in the 1970 census. 
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obtained in the 1970 census report, 
HC(1 )·B1, Detailed Housing Charac· 

· teristics, United States Summary. 

ESTIMATION 

AHS national sample.-The AHS national 
sample produced estimates of tWO types: 
Estimates of the 1977 housing inventory 
and estimates of units removed from the 
h·ousing i~ventory between 1973 and 
1977 (i.e., 1973·1977 lost units). Each 
type of estimate employed a separate, 
thouc:ih similar, estimation procedure. 

.1977 housing inventory.-ln 1977, the 
AHS . estimates employed a t~ree-stage 

ratio , estimatio~ procedure. Howeve~. 
prior to implementation of the 

· procedure, the basic weight (Le., the 
inverse of the. probability of selection) 
~as adjusted to account for "the type A 
noninte~vi~w housing units encountered 

"in the AHS. This noninterview adjust· 
· .ment was done separately for. occuPied 
and vacant units. The noninterview 
adjustiTient was equal to the following 
rati.o: 

Interviewed housing units 
'+ noninterviewed housing units 

Interviewed housing units 

The _first-stage ratio estimation pro­
cedure was employed for sample housing 
Units from non-self-representi_ng (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 i~ 
the-distribution by tenur~ and resic;tence 
of the housing population .estimated from 
the sample NSR PSU's. and that of the 
~S.~ .. ~ousing population in each of, the 
fou.r census regions of the country. 

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

The 1970 census housir:ig population in 
ttie residerice-tenure ,~tegory for all 

NSR sti'ata in a census re~iOn 
·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 ·1910 census 

·.housing Counts for eaCh Of the·residence­
teriur·e cate{JorieS' for, eaCh NSR. stratum 
?nd summing· these counts across the 
NSR . strata in each ·census region. The 
denominators were calculated 'by obtain· 
ing the 1970 census housing counts for 
each of· the residence-tenure categories 
·tor each NSR sample PSU, ·weighting 
these counts by the inverse of the 
probability of selecting that PSU, and 
summing these weighted counts acrqss 
the NSR sample PSU's i.~ each census 
region. The computed· -first-stage ratio 
estimation factor.·was then'lapplied to the 
existing W!=?ight for each NSR sample unit 
in each· first-stage ratio e~timation cate· 
gory. . 

The second-stage ratio ~stimation pro· 
cedure was designed to adjust the AHS 
sample estimate of· one category of con· 
ventional new constructio~. units; i.e., one 
category of sample units built April 1, 
1q70, or later, to ·an independently 
dcriv~d current estimate where a known 
deficiency. in the AHS sample-·exists (see 
the section on nonsampling error) for 
each of the f~ur regions. This es_timate 
was considered to be the be.st estimate 
available for. the number of conventional 
new construction ·units in this category. 
The second-stage ratio· esti ma ti on factor 

·was as follows: 
~ • . ' tt • 

Current best, estimate of new 
construction in .the category 

AHS sample estimate of n~w c~nstructii>n 
units in the ~ateoory 

The numerators ot the · ratios were 
derived from data based on the Survey of 
Construction ·(SOC). 

The denomii"fators of the ratios were 
obtained fi"om'the Weighted·estimates for 

·the AHS sa'mPle ·uiiitS ·using the existing 
Weight after the . firSt-Siage ratio esti­
m:ati~n procedure. The computed second­
stage ratio- estima.tion· f~ctor. was then 
applied to ·the existing weight for each 
sample unit in each" SecOnd-siBQe"r;atlo 
estimation category·. 

The third-stage' ratio· estimation pro­
cedure was ·employed for all AHS sample 
units. T~is procedure ·was .designed to 
adj~st the AHS sample estimates of 
hoi.Jsing (i.e"., the·estimates employing the 
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noninterview, first-stage, and second-sta~e 
adjustments) to independently derived 
curre.nt housing est!mates for 4 categories 
of vacant housing ui:iits and for 24 cate­
gories of occupied housing un.its. Each of 
these.: 24· cat~gories is a combination of 
the characteristics of residence, tenure, 
raCe of head, and Sex of head. 

. The third-stage !atio estimation facto,r 
. for each specified category was as 
follows: 

Current independent estimate of housing 
units in the categ·ary 

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 (CPSL a sample household survey 
conducted monthly by the Bureau of the 
Censu.s. The numerators of the ratios for 
vacant housing ere derived from 
data .... based n the_Ho~sin Yacancy 
Survey (HVS), a quarterly vacanc survey 

/ 
also conducted by the Bureau of the 
Census. -~ 
.T~rs of the ratios were 

obtained from the weighted estirriates for 
the AHS sample units, using the. existing 
weight after the second-stage ratio esti­
mation procedure. The computed third· 
stage ratio estimation factor was then 
applied to the existing weight for each 
sample unit in each third-stage ratio 
estimation category. 

The second- and third-stage ratio 
estimation procedures \'Vere iterated. in 
order to bring the AHS estimates into 
close agreement with both sets of "in­
dependent" estimates. The second-stage 
was modffied so that th~ ~stima1es. for all 
15 categories of new construction Would 
be- identical to the estimates before the 
third-stage .. Me-nce, the repeated second­
stage. had the. effect of controlling· the 
AHS sample estimates of new construc­
tion units to the "unbiased" sample 

. - ,,_ .... ' .. "!!• '. : ·-
estimates for 14 categories of new 
construction units for each of the 4 
regions (i.e., 9 categories for COflVentional 
new construction units and 5 for new 
construction mobile homes) and, as 
before, of adjusting the AHS sample · 
estimate 9f 1 category of conventional 

new construction units to an in­
dependently derived current estimate. 

The numerators were either the un· 
biased weighted estimates for the AHS 
sample units, using the existing weight 
after the first-stage ratio estimation Pro­
cedure (i.e., the estimates employing the 
noninterview and ,first-stage adjustments) 
or the iridependent estimatB 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 ~re then applied io 
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 proa?dure, as well as the over­
all estimation procedure, was to reduce 
the sampling error for most statistics 
below what would have been obtained by 
simply weighting the results of the sample 
by the inverse of the probability of 
selection. The distribution of the housing 
population selected for the sample 
differed somewhat, by cha~ce, from- that 
of thB nation as. a whole in such basic 
housing characteristics as tenure, vacancy 
status, residence, race of head, cind sex of 
he8d. These characteristics are probably 
closely corielated with other housing 
characteriStics measured for the AHS. 
Therefore, through the use of the three· 
stage ratio estimation procedure, one can 
expect th_e sample estimate to be im· 
proved substantially. 

1973-1977 lost units.-The 1973-1977 
lost unit estimates employ~d the three­
stage ratio estimation procedure used to 
produce the AHS national estimates of 
the 1973 housing inventory described in 
the 1973 Current Housing Report, 
H·150·73A, General Housing Charac­
teristics for the United States and 
Regions. These 1973-1977 lost units do 
not include the HU's from the 1976 
Coverage Improvement. .SinC:e the 
1973·1977 lost units existed, by defi­
nition, in the 1973 housing inventory, 
there was a· 1973 housing inventory 
weight associated with each 1973-1977 

lost unit. This weight, adjl!sted for the 
1977 reduction, was used to tabulate the 
estimates of the characteristics of the 
1973-1977 lost units, Also, the general 
effect of this estimation procedure wast~ 
reduce t.he sampling error for most sta­
tistics below what would have been 
obtained by simply .weighting the re;ults. 
of the sample by the inverse of the 
probability of selection. 

Ratio estimation procedure of, the 1970 
Census of. Population and Housing.-This 
report presents data on the housing 
characteristics· of the 1970 Census of 
PopulatiOn and Housing. The statistics, 
based on 1970 census sample data, em­
ployed a ratio estimation procedure 
which was applied separately for each of 
the three census samples. A detailed 
description of the ratio estimation pro· 
cedure employed for the 1970 census can 
be obtained in the 1970 census report, 
HC(l )-Bl, Detailed Housing Charac­
teristics, United States Summary. 

RELIABILITY OFTHE ESTIMATES 

There are two types of possible errors 
associated with estimates based on data 
from sample surveys; sampling and non­
sampling errors.' The following; is· a 
description of the sampling and non­
sampling errors associated with the AHS 
national sample and of the nonsampllng 
errors associated with the 1970 census 
estimates. A description of the sampling 
errors associated with t_he sample esti· 
mates from the 1970 census appears in 
the 1970 census · report, HC( 1)-B 1, 
Detailed Housing Characteristics, United 
States Summary. The sampling errors for 
1970 census data are much smaller ttian 
for the AHS data. Therefore, in making 
com pariso~s between the two data 
sources, it can ·be safely assumed that the 
census data are subject to zero sampling 
errors. 

Sampling errors.-!he particular sample 
used for this survey is one of a large 
number o~ possible samples of the same 
size that could have been selected using 
the same sample design. Even if the same 
schedules, instructions, and interviewers 
were used, estimates from each of the 
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different samples would differ from each 
other. The variability, between estimates 
from all possible samples is defined 'as 
samplirig error. One comm·on. measure of 
sampling error is the standard error whi~h 
measures the Precision with which·. an 
estimate from a saml?le approximates the 
average results of all possible s'amples. In 
addition, the standard error, as caJculated 
for this report, partially' reflects ,the varia­
tion in the estimates due to some 
nonsampling." errors, but it do_es not 
measure, as ·such, any systematic biases in 
t~e data. Therefore, the. accuracy of the 
estimates depends on both the samplin'g 
and nonsampling errors measured by the 
standard error, and biases and some addi­
tional nonsampling errors not measured 
b.Y the standard error. · 

The sample estimate and its estimated 
standard error en~ble one to construct 
interval estimates so tt'!at the irterval 
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 cal· 
culated for each sample, then: 

1. Approximately SB 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 ttie 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 averitge result of all 
possible samples. 

The average result of all possible sam· 
pies 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 
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result of all possible samples is iricluded 
in the constructed interval. 

·The figures presented in the following 
tables are approximations to the standard 
errors of various estimates shown in this 
report.· I 0 order to derive standard errors 

· that would be applicable to a wide variety 
of items and also cou Id be prepared at a 
moderate cost, a num~r of. approxi· 
mations were required. As a result, the 
tables of standard errors provide an 
indication_ ~f the order of magnitude of . 

the standard ·errors rather than the precise 
standafd er~or for· any specific item: . 

' . . ' ~ 
St8ridard errors of estim~tes of levels~­
Tables I, II, and Ill prese~.t the standard 
errors applicable to the 197-7 national 
housing inventory estimates and tables IV 
and V present the standard error"s 
applicable to 1973-1977 lost housing u_nit· 
estimates in this report. Tables Via,·. b, 
and c present the standard erro·rs for each 
of the four regions; Northe~st, North Cen-

TABLE 1. Standard Erro" of Estimated Numbm of Housing Units: 1977 (Excluding Estimates·of 
Housing Units Pertaining to Cooking Fuel," Heating Fuel-Electricity Only, ·Lacking· Complete 
Plu~bing Facilities, Mobile Homes, New Construction, Source of Water, Households mth Head of 
Spanish Origin, and Vacant Housing Units) 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate 
Total or 

estimate 
Total or 

White 
Black 

White 
Black 

.. 
(000). 10001 10001 10001 (000) (OOOI 

0 ......... 2 2 1,000 ...... 40 3B 
5 ......... 3 3 2,500 ...... 63 53 
10 . . . . . . . . 4 4 5,000 ...... • . 88 55 
25 . ' 6 6 10,000 ..... 120 -........ 
50 ........ 9 9 25,000 ..... 168 -
100 ....... 13 13 50,000 ..... 177 -
250 ....... 20 20 75,000 ..... 95 ·-
500 ....... 29 2B 

] TABLE II. Standard Errors of Estimated Numbers of Housing Units Pertaining to Cooking Fuel, 
Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mobile Homes, New 
Construction, Source of Water, and Househol~s with Head of Spanish Origin: 1~77 

(68 chances out of 1 DOI 

Size of 
Standard error 

Size of 
Stand8rd error 

estimate 
Total, White, or· 

estimate· 
.Total, White, or 

Spanish origin 
Black 

Spanish origin . 
Black 

(OOOI (OOOI (OOOI (OOOI (OOOI (OOOI 

0 ......... 2 2 1,000 ...... 4B 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 ..... 213 -
250 ....... 24 24 75,000 ..... 114 -
500 ....... 34 33 
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· tral,'South, and West. Linear interpolation 
should . be_. used to determine. standard 

e·rrOr for lev·els of esti~ates ~ot ~pecif­
ically shown in tables !'through VI. · · 

. Standard errors of estimates ·of percent­
ages.-The reliability .. of· ·an ·estimate.d 
per.centage, .. ·computed. bY· using sample 
data for both .,nuriierator and.: d~nomi­
nator, depends upon both the size ·of.the 
percentage arid the sii:e of the total upon 
which the percentag¢ is based. Estimated 

TABLE·lll. Standard Errors of Estimated.Num­
bers. of. Vacant· Hou~ng Units: 1977' 

.-. ; ,. 
(68 chan.ces out of 100) 

_Size of 
estimate 

(000). 

o ..... :· .. . 
5 ........ .. 
10· ....... : 
25 ...... . 
50 · ..... " 
100 ...... . 
250 . · .. " . 
500 ....... 

.1,000 
2,500 
3,500 

Standard error ' ·'. 

Y0ar-rOund 
Seasonal and 

. v8can1:s 
migratory 
vacants 

(000) IOOOl. 

. 1 2 
2 4 
3 5 .. 
5 8 
7 11 

10 .16. 
17 _, 28 
24 43 
35 69 
59 .· 144 
74 

TABLE IV. Standard Errors of Estimate_d N1;1m· 
bars of lost Housing Units: 1973-1977 
(Excluding Estimates of lost Housing Units 
Pertaining to lacking Bedroom, lackiilg 
Kitchen Facilities, Lacking Som1:1 or All 
Plumbing F8cilfties, and Other Vacant} · · 

(68 chances Out' of 100) 

Size of Standard ~ize of Standard 
estimate error estimate error 

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

0 ...... 2 250 .... 22 
5 ...... 3 500 .... ·32 
10 ..... .4· 750 .... 41 
25 ..... 7 1,000 .. 49 
50· ..... 10 1,750 . . 70 
100 .... 14 2,500 .. 89 

percentages are relatively more reliable 
than the corresponding estimates of the 
numerators - of the Percentages,· particu­
larly if the percentages are. 50 percent or 
more . 

Tables VII, VIII, IX, X,Xl,and Xlla, 

b, ·and. c present the standard errors of 
estimated percentages. Table VII shows 
·the approximate Standard errors of all · 
.national;l}:Stimate9 percentages of housing. 
units_ except those pertaining to the speci­
fied items·. in tables 11 and 111. The 
standa~d e;rorS .Sh'own in tables V111 and 

IX should be used, for those .specified 

items. Tables X and XI show the approxi· 

.. m~~e stan-~ard. erro~s ~f national esti­
mated. percentages. of· 1973·1977 lost 
housirig uriits. -Tables'.Xlla, b, i;i;i1d c show 

'the approximate 'staridai-d errors of all 
reg'ioncil estiin~ted percentages of housing 
units and 1973-1977' lost housing units. 
Two-Way interpolation ~should be used to 

. cteterm ine starldard errOrs for esti rTiated 
peicentages nOt' sp.ecifically shown in 

'tables.VII through XII. 
•' .. 

TABLE V. Stan~ard Errors of Estimated Num­
bers .of lost Hou~ng Units Pertaining to 
Lacking .Bedroom, Lacking Kitchen Facilities, 
Lacking Some or All Pl~mbing facilities, a.nd 
Other Vacant: 1973·1977 

(68 ch.ance~ out of 100) 

Size of Standard Size. of· Standard 
estimate error estimate error 

(000) IOOO) IOOOl IOOO) 

0 ....... 2 250 ... : 27 
5 ...... 3, 500· .... 42 
10 ..... · 5 750 .... . 56 
25 ..... 8 ,1,000 .. ' 69 
50 ...... 11 1, 750 .. 107 
100 .. · .. 16 2,500 .. 145 

•t .• 

lncludea in tables I through XII 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· frir con­
struction· of· confidence 'intervals .for 

·characteristics when an esti rriate of zero }s 
obtained; 

Standard errors of ratios.-For. rati6s of 
the form (100):'(x/y), where x is·not a 

subclass of y, tables V 11 through X 11 
·underestimate the standard. error of the 
ratio· when there is little or no correlation 
between x and y. For this type of ratio, a 
better approximation of the standard 
error may be obtained by letting the 
standard· error of the ·ratio be approxi­
mately 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 

11/Ustratipn of the- use of the standard 
error tables. 11/ustration I.-'-Table A· 1 of 

this report shows--that inside SMSA's in 
the United States there were 9,631,000 
owner-occupied housing units with 2 
persons in 1977. Interpolation of the data 
in table I shows that the standard error of 

·an estimate of this size is approximately 
118,000. The following procedure was 
used in'interpolatirlg: 

The information presented _in ·the 
following table was extracted from 
table I. The entry for "x" is the one 
sought. 

Size of 
estimate 

(000) 

5,000 ......... . 
9,631 ....... ; .. 
10,000 .. ;· .... . 

Standard 
error 
IOOO) 

88 

By vertically interpolating· between 88 
and 120, the entry for "~"·~is de­
termined to oo 118. 

9,631-5,000 = 4,631 
10,000-5,000 = 5,000 

88+ 
4

•
631 

1120-88) = 118 
5,000 

Consequently, t~e 68-percent confidence 
interv_al, as shown by these data, is from 
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9.5.13,000 to 9,749,000 housing units. 
Therefore, a conclusion that the averag~. 
estimate of 19_77.' housing units ~f.this. 
type lies within a range computed in this 

way would be correct for roughly 68 
percent of all possibl~ -sampl!=!S. Simi.lari"y, 
\Ne could conclude that the .average 
estimate, derived from all possible 
samples, lies within ~he int.erval' from 

9,442,000 to 9,820,000 housing units 
with 90 percent confidence; and that the 
average estimate lies within the interval 
from 9,395,000 to 9,867 ,000 housing 
units with 95 percent confidence. 

Table A-1 ·also shows that of the 
9,631,000 owner-occupied housing units 
with 2 persons inside SMSA's, 3,632,000, 
or 37.7 percent, were in central cities. 
Interpolation of the data in table VII 
(i.e., interpolation on both the base and 
percent) shows that the standard error of 
the above percentage is 0.6 percentage 
points. The following Prqcedure was used 
in interpolating. 

· The information presented in the 
following table was extracted frOm 
table V 11. The entry for "p" is the one 
sought. 

Base of Estimated percentag~: · 

percentage 
(000) 25 37.7 50 

5,000 . _, 0.8 a 0.9 
9,631 . - . p 

10,000 - . 0.6 b 0.6 

1. By horizontal interpolation between 
0.8 and 0.9, the entry for cell "a" is 
determined to be 0.9. 

37.7-25.0 = 12.7 
50.0-25_0 = 25_0 

12.7 ' 
0.8 + 25.0 (0.9-0.8) = 0.9 

2. By horizontal interpolation b.!tween 
0.6 and 0.6, the entry for ,cell "b" is 
determined to be 0-6. 

37.7-25.0 = 12.7 
50_0-25_0 = 25.0 

12.7 - . 
0_5 + 25:ii 10.s-o.6) = _o.so 
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3. By vertical interpolation between 
0.9 and . 0_6, the. entry for "p" is 
determined to be ~.6. , 

9,631__:5,000 = 4,631 . 

10,000-5,000 = 5,000 

4,631 
0.9 + 5,000 (0.6-0.9) = 0.6 

Consequently, the 68-percent confidence 
.interval, as shown by these data, is from 
37 .1 to 38.3 percent; the 90-percent 
confidence interval iSfrom 36.7 to 38.7 
percent; and the 95-percent confidence 
interval is from 36.5 to 38.9 percent. 

Illustration //.-Table A-1 of this report 
shows that in the United.States in 1977 
there were 112,000 h0using. units in 
structures with 4 floors o~ more (see 
"elevator in structure" item) that were 
outside of SMSA's. Interpolation of the 
data in table I shows that the -standard 
error of an estimat~ of this size is 
approximately 14,000. Consequently, the 
68-percent · confidence interval is from 
98,000 to 126,000 housing units. There­
fore, a conclusion that the average esti­
mate, derived from all possible samples, 
of 1977 housing units in structures with 
four floors or more that were outside of 
SMSA's lies within a ranQe computed in 
this way would be correCt for roughly 68 
percent' of all possible samples.'Similarly, 

. we could conclude that the average esti· 
mate, derived from all possible samp!es, 
lies within the interval from 90,000 to 
134,000-housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 84,000 to 
140,000 housing units with 95 percent 
confidence. 

Table A-1 also shows that of the 
112,000, 1977 housing units in structures 
with 4 floors or more that were outside 

. SMSA's, 89,000,.or 79_5 percent, were in 
structures that contained elevators. Inter· 
polation of the data in table VII (i.e., 
interpolation on both the Qase and the 
percent) shows that the standard error of 
the percentage is 4.9 percentage points. 
Consequently, .the 68-percent confidence 
interval, as shown by these data, is from 
74_6 to 84.4 percent; the 90-percent 
confidence .interval is from i1.7 to 87.3 
percent; and the 95-percent confidence 
interval is from 69. 7 to 89.3 percent. • 

Differences. - The standcird errors shown 
are not directly applicable to differences 
between two sample estimates. The stand­
ard error. of ·a differenc;_e between 
estimates is approximately equal to the 
sq!Jare root of the sum ~f th~ squares of 
the·. standard errors of each esti_mate 
considered separately. This formula is 
quite accurate· for the difference bet~een 

. estimates of the same characteristics in 
two different areas or the differen~e 

·between separate and uncorrelated· 

i characteristics in the same area .. if there is 
l a high positive correlation between the 
two characteristics, the formula will over-

1 esti~ate the· true error .. However, if there 

is a .high negative correlati~n between the 
two characteristics,. the formula will 
underestimate the true Standard error. 

Illustration of the computation of the 
standard error ofa difference.-Table A·l 
shows that inside SMSA's in the United 
States there were 5,766,000 owner­
occupied housing units with 3 persons in 
1977. Thus, the apparent difference 
between the. number of 1977 owner· 
occupied housing units With 2 persons 
and those with 3 persons is 3,865,000. 

' . 

TABLE Via. Standard Errors of E~imated 
Numbers of Housing UnitS Pe'rtaining to Each 
of .the Regions; Northeast, North Central, 
South, and West: 1977 (Exduding Estimates 
of Housing Units Pertaining to Cooking Fuel, 
Heating Fuel-Electricity Only, Lacking Com­
plete Plumbing Facilities, Mobile HOmes, New 
Construction, Source of 'Water, Households 

. Mth Head. of Spanish Origin, and Vacant 
Housing Uni1S) 

{68 chances out of 1 001 

Size of Standard Size of Standard 
estirriate error estimate error 

(OOO) (000) (000) -(000) 
- " 

0 ...... 2 1,000 - - 45 
5 .. _ .. , 3 2,500 .. 70 

10 - - - - - 4 5,000 .. 97 

25 ..... 7 10,000 133 

50 ..... 10 25,000 187 

100 - .. - 14 50,000 196 

250 ... - 22 75,000 105 
500 _ _,_ 32 
' 
' Note: For standard errors of regional esti­

. I mates of vacant .housing units, use the national 
I standard errors in table 111 multiplied by 1.1. 
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. The standard error of 9,631,000 is, 
approximately 118,000; Table I shows 
that the standard error on an estimate of 
5,766,000 to be. approximately 93,000.' 
Therefore, the standard error of the 
estimated difference of 3,~65,000 is 
about 150,00.0. 

-. 
150,000 = \)!118,000) 2 '+ (93,000) 2 

TABLE Vlb. Standard· Errors of Estimated 
Numbers. of Housing. Units Pertaining to 
Cooking Fuel, Heating Fuel-Elec.tricity Only, 
Lacking Complete Plumbing Facilities, Mobile 
Homes, New Construction,. Source of Water, 

· and Households v.itith Head of Sp8nish. Origin 
for Each of ·the Regions; Northeast, North 
Central, South and West: 1977 

4'(68 chances out of 100) 

Size oi " Standard Size of. Standard 
estimate error estimate error 

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

0 ... · ... - 3 1,000 54 .. 
5 ...... 4 2,500 .. 84 
10 ..... 5 5,000 .. 117 
25 ..... 9 10,000 . 160 
50 ..... 12 25,000 225 
100 .... 17 50,000 236 
250 .... 27 . 75,000 126 
500 ..... 38 

TABLE Vic. Standard Errors of Estimated 
Numbers of_ Lost Housing Units for Each of 
the Regions; Northeest, North Central, South, 
and West: 1973-1977 (Exduding Estimates of 
Lost Housing Units Pertaining ,to Lacking 
Bedroom, Lacking Kitchen Facilities, Lacking 
Some or All Plumbing Facilities, and Other 
Vacant) 

(68 chances out of 100) 

Size of Standard Size of. Standard · 
estimate error · estimate error. 

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

0 ...... 2 100 .... 15 
5 ...... 3. 250 .... ·23 
10 ..... 5 500 .... 34 
25 ..... 7 750 .... 42 
50 ..... 10 1,000 .. 50 

Note: For standard errors of regional esti­
mates of lost housing units pertaining to these 
specified items, use the national standard errors 
in table V.. · · 

TABLE VII. Standard Errors ··of Estimated Percentages· of Housing· Units: 1977 (Exclude! 
.Estimated Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, 
Lacking Complete Plumbing Facilities; Mobile .'.Hom'es, 'New· co-nstruction, Source of Water, 
H.~useholds with Head of Spanish Origin, and Vacant Housing Units). 

(68 chances Out of 1001 .. . 

" 

·Base of .. Esiiitliited perceniage.1 

' percentage .•. 0 or 1 or . 2 or 5'oi 10 or 15 or 25 or· 
(000) 100 99 98 95 90• 85 75 

50 
. 

5 ........ 24.6 24.6 24.6 24.6 24.6 24.6 24.8 28.6 
·10 ....... 14.0 14.0 14.0 14.0 14,0 14.0 17.5 20.2 
25 .... : ... 6.1 6.1 6.1 6 .. 1 7.7 9.1 11.1 12.8 
50 ....... 3.2 3.2 3.2 3.9 5.4 '" 6.5 7.8 9.0 
100 ........ 1.6 1.6 1.8 2.8. 3.8 4.6 5.5 6.4 
250 ...... O.p 0.8 ) .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 
.1.0,00 .... 0.2 0.4 0.6 0.9 · 1.2 1.4 1.8 2.0 
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 0.5·. 0.6 0.8 0.9 
10,000 .... 0.02' 0.13 0.2 0.3· . 0.4 . .0.5 0.6 0.6 
25,000 .... 0.01 0.08 0.11 . 0.2 0.2. 0.3 0.4 . 0.4 

50,000 ... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... ..:. .0.05 0.07 0.10 0.1.4 0.2 0.2 0.2 

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

TABLE VIII. .Standard E~r~rs. of E~imated Percentages of Housing Units Pertaining to Cooking 
Fuel, Heating· Fuel-Electricity Only, ·Lacking Complete Plumbing Facilities, Mobile Homes, New 
.ConstrUctiOn, Source .. of Water, House.holds with Head ·of ·sPanish'· Origin, and Seaso~al and 
Migratory Vacant Housing Units: 1977 

, (68 chances out ·of 100): 
.. 

Base Of Estimated PerCentage 1 

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

(000) 100 99 98 95 90 85 75 50 

. . 
5 ... : ..... :32,2 32.2 32.2 32.2 32.2 32.2 32.2 34.4 
10 ....... 19.2 19.2 19.2 19.2 19.2 19.2 21.1 24.3 
25 ....... 8.7 8.7 8.7 8.7 9.2 11.0 13.~ 15.4 
50 ....... 4.5 4,5 4.5 4.7 6.5.'. 7.8 9.4 10.9 
100 ...... 2.3 2.3 2.3 3.4 4.6. 5.5 6.7 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 2:5 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 
10,0ciO .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 0.2 o.2. ... 0:2. 0.3 0.3 
75,000 ... - 0.06 0.08 0.12 0.2 . 0.2 ·0.2. 0.3 

• 1 Standard errors are presented to the nearest one-tenth of 1 percent except when the stanclard 
error is less than one-tei1th of 1 percent; in those cases, the standard.error is shown to the nearest 

one-hund,edth of 1 pe<eent. ' · · ·A_p_p--
5
_
1
_·. ~ 
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Consequently, the 68-percent confidence 
interval for the 3,865,000 difference is 
from 3,715,000 to 4,015,000 housing 
units. Therefore, a conclusion that the 
average estimate of this difference, 
derived from ail 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 confidenc~ interval is from 
3,625,000 to 4, 105,000 housing units 
and the 95-percent confidence interval is 
from 3,565,000 to 4, 165,000. Thus, we 
can conclude with 95 percent confidence 
that the number of 1977 owner-occupied 
housing units inside SMSA's with two 
persons is greater than the nUmber with 
three persons. 

Medians. -For the mediaris presented in 
cert'ain tables, the sampling er~or 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 
ave·rage median from all po~sible s~mples 
lies within the interval. The following 

procedure may be used to estimate con­
fidence limits of a median bcised on 
sample data: 

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

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

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

For about 68 out qi .100 possible 
samples, the average me~ian from all 
possible samples would lie be~ween thes.e 
two values. 

A two-standard-error confidence inter~ 

val may be determined by finding the 
values corresponding to 50 percent plus 
and min us twice the standard error 

determined in step 1. For about 95 out of 
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TABLE IX. SIBndard Errors of Estimated Percen1Bges of Year·Round Vacant Housing Units 
and Housing Vacancy Rates: 1977 · 

(68 chances out of 100) 
" 

-
Base of .. Estimated percentage 1 

percentage 
. . 

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

. 

5 ........ 17.6 17_.6 17.6 17.6 17.6 17.6 20.0' 23.1 
10 ....... 9.7 9.7 9.7 9.7 9.8 11.7 14.2 16.3 
25 ....... · . 4.1 4.1 4.1 4.5 6.2 7.4 9.0 10.3 
50 ....... 2.1 2.1 2.1 3.2 4.4 5.2 6.3 7.3 
100 ...... 1.1 1.1 1.4 2.3 3.1 3.7 4.5 5.2 
750 ...... 0.4 0.7 0.9 1.4 2.0 2.3 2.8 3.3 
500 .. .. .. 0.2. 0.5 0.6 1.0 1.4 1) 2.0 2.3 
i,000 ..... o.i 1 0.3 0.5 0.7 1.0 1.2 1.4 . 1.6 
2,500 .... 0.04 0.2 0.3 0.5 0.6 0.7 .. 0.9 1.0 
5,000 .... 0.02 0.15 0.2 0.3 0.4 0.5 0.6 0.7 
!0,000 ... : 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5 
25,000 ... - 0.07 0.09 ci.14 0.2 0.2 0.3 0.3 
50,000 ... - 0.05 0.06 0.10 0.14 0.2 0.2 0.2 
75,000 '· ' 0.04 0.05 0.08 0.11 0.13 0.2 0.2 ... -

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

rABLE x. S1Bndard Errors of Estimated Percen1Bges of Lost Housing Units: 1g73.1977 (Exduding 
Estimated Percentages of Lost Housing Units Pertaining to Lacking Bedroom. Lacking Kitchen 
Facilities, Lacking Some or All Plumbing Facilities, and Other Vacanti , 

(68 chances out of 100) 

Base of 
Estinlated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 26.7 26.7 26.7 26.7 26.7 26.7 26.7 30.2 
10 ....... 15.4 15.4 15.4 15.4 15.4 15.4 18.5 21.4 
25 ....... 6.8 6.8 6.8 6.8 8.1 9.6 11.7 13.5 
50 ....... 3.5 3.5 3.5 4.2 5.7 6.8 8.3 9.6 
100 ...... 1.8 1.8 1.9 2.9 4.1 4.8 5.8 6.8 
250 ...... 0:7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
5o"o .... :. 0.4 0.6 0.8 1.3 1.8 . 2.2 .. 2.6 3.0 
750 ...... 0.2 0.5 0.7 1.1 1.5 1.8 . 2.1 2.5 
i,000 .... 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
1,750 .... 0.10 0.3 0.5 0.5 0.7 1.0 1.4 1.6 
2,500 .... 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4 

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

100 poSsible samples, the avercige mediail 

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·l shows the median 
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number of .persons .in: owner-occupied 
housing units inside SMSA's was 2.8 in 
1977. The base of the distribution, from 
which thi_s median was determi'ned, is 
31,286,000 housing units. 

1: From·table VII, the standard error 
of a 50-percent characteristic on the 
ba.se of 31,286,000 is 0.4 percentage 

. points. . . 
2. To obtain a· two-standard-error 
confiden~ interval on the estimated 
inedian, add to and subtract from 50 
percent twice l:he . standard e·r~Or 
determined in step .1. This yields 
percentage limits of 49.2 and 50.8. 

. 3. From table A· 1 ;·it can' be seen; 
0

by 
cumulating the frequenCies for. the 
first two categories, that 13,724,000, 
or 43.9 percent,. owner-occupied 
housing units had 1 and 2 persons 
(actually, for purposes of calculating 
the median, the category. of 2 persons 

~is co · ered ·to be from 1.5 to~ 2.5 
r1 · son,s) ~d. that· an addiiio~al 

'-1 .490,000 owner-occupied housing 
uni or 1 .4 percent, had 3 persons 
(i.e .. 2. to. 3.5 "persons). By linear 
interpolation, t.~e lower limit of the 

"95-percent confidence interval is 

tau nd to be about: l\ \ ~ 

. ~-43.9 . 
2.5 + (3.5-2.5) 18.4 = 2.8 

Similarly, the upper limit o'f the 
95:~rceiit confidence interval · is 
found to be about: 

2 5 + (3 5-2 5) 50.8-43.9 = 2 9 
. . . 18.4 . 

Thus, t_he 95-percent confidence inter­
val ranges from· 2.8 to 2.9 persons. 
Although it appears that this con­
f idenc~. interval has . th'e saniple 
estimate as the IOwer limit, it actually 
is a reflection of the rou_nding error 

. associated with the median ·(see the 
paragraph on .rounding error in the 
nonsarfipling error section Of this 
appendix). 

Nonsampling errors.-ln general, non­
sampling errors can be attr~buted to many 
sources: ln~bility . to obtain information 
"about all cases, definitional difficulties, 

TABLE XI. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to Lacking 
Bedroom, Lacking Kitchen Facilities, Lacking Some or All Plumbing Facilities, and Other Vacant: 
1973-1977 . .. . . . ... 

(68 ~ances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 . 98 95 90 85 75 50 

5 ........ 31.3 ·31.3 31.3 31.3 31.3 31.3 31.3 33.B 
10 : . ..... 18.6 18.6 18.6 18.6 18.6 18.6 20.7 23.9 
25. •.· .... 8.4 • 8.4 8.4 8.4 9.1 10.8 13.1 15.1 
50 ....... 4.4 4.4 4.4 4.7 6.4 7.6 9.3 10.7 
100.: .... 2.2 . 2.2 2.2 3.3 4.5 5.4 6.5 7.6 
250 ...... 0:9 1.0 1.3 2: 1 2.9 3.4 4.1 4.8 
500 ...... 0.5 0.7 0.9 1.5 2.0 2.4 2.9 3.4 
750. '. .... 1J.0 

.. ' 0.3 0.5 1.2 1.7 2.0 2.4 2.8 
1,000 .... 0.2 0.5 0.7 1.0 1.4 1.7 2.1 2.4 
1,750 .... 0.13 0.4 0.5 0.8 1.1 1.3 1.6. 1.8 
2,500 ..... 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 

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

TABLE Xlla. Standard Erron of Estimated Percentages of Housing Units Pertaining to Each of Four 
Regions; Northeast, North Central, South, and West: 1977 (Excluding Estimated· Pen:entages of 
Housing Units. Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, Lacking Complete 
Plumbing Facilities, Mobile Homes, New Construction, Soun:e of Water. Households with Head of 
Spanish Origin, and Vacant Housing Units) 

(68 chanc:es out of 100) 

Base of 
Estiniated percentage 1 

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

(OOOI 100 99 98 95 90 85 75 50 

. 

5 .... ·, ... 28.7 28.7 28.7 28.7 28.7 28.7 28.7 31.8 
10 ....... 16.8 16.8 16.8 16.8 ·16.8 16.8 19.4 22.5 
25 ....... 7.5 7.5 7.5 7.5 8.5 10.1 12.3 14.2 
50 ....... 3.9 3.9 3.9 4.4 6.0 7.2 8.7 10.0 
100 .. : ... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1;000 .... 0.2 0.4 0:13 1.0 1.3 1.6 1.9 2.2 
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
5,000 .... 0.04 0.2 o.:l 0.4 0.6 0.7 0.9 1.0 
10,000 .... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ... O.D1 0.09 0.13 0.2 0.3 0.3 0.4 0.4 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 0.07 0.11 0.2 0.2 0.2 0.3 

Note: For standard errors of regional estimated percentages of seasonal and migratory vacant 
housing units and of year-round vacant housing units, use the national standard errors in tables VIII 
and IX, resPectively, multiplied by 1.1. · 

• 
1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 

error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of. 1 percent. · · 
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differences in. the interpretation of ques­
tions, inability or .. unwilljngness ·-to pro~ 

vide correct information on-.the part ,of 
respondents, mistakes in recording or 
coding the data, and ·other errors ·of 

collection, response, proces~ing, cover~ge, 
and estimation for missing data. As Can 
be seen frof'!"I this list, nonsampling errors 
are not unique to sampl_e sun,i~ys since 

they ca~, and do, occur in cOmplete 
censuses as well. 

Obtaining a me~suremen~ of the tOtal . 
nonsampling error associated with the 
estimates from a survey,is very di~ficult, 
considering the number of possible 
sources of error. However, an attempt · 
was made to measure sorrie 'of the .non­
sampling errors associated with the 
estimates for the 1977 · AHS national 
sample: 

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

The "coVerage" errors determined how 
completely housing units were counted in 
the census and included space errors, 
definitional errors, and occupancy errors. 
The "content" eri"ors . measu~ed .. the 
accuracy of the data ·collected .for s~~- · 

veyed housing unitS. These errors Were. 
measured by reinteryiews, record checks, 
and other surveys. 

The detailed results 'o"t theSe studies on 
coverage and content err.ors, as YJell as the 
methOdologY emp10Y.ed, can· be tound in 

' . l 
the 1970 Census of Population and 
Housing Evaluatiori and ·ResearCh Pro­
gram series reports PHC(E)-5, The 
Coverage of Housing in the 1970 Census; 
and PHC(E )-10, Accuracy of Data for 
Selected Housing .Characteristics as 
Measured by Reinterviews. 

Reinterview program.-For th.e AHS 
national sample, a studV ·was CondUcted 
to obtain a measurement.of some of the 
components of the nonsampling error 
associated with the AHS estimates .. A 
reinterview program was cor:iducted for a 
subsample of the AHS households. These 
households were revisited and answers to' 
some of the questions on t_he AHS ques-
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TABLE Xllb. Standard 'Errors of Estimated Percentages of Housing Units Pertaining to Cooking 
Fuel,· Heating Fuel-Electricity Only, .Lacking Complete Plumbing Facilities, Mobile Homes, New 

. C0nstruction, Source of Water, and Households with Head of Spanish Oi-igin, for Each of the Four 
Regions; Northeast." North Central, South, and West: 1977 . · 
. . . ' . 

(68 chances out of 1 00) .. 
_.r _..:" • t- Estimated percentage 1 

'• Base Of ' . 

. 

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

(000) . 109 99 98 . 95 90 85 75 
50 

5 ... ~' .... 
.. ' 

36.9 36.9 36.9 36.9 36.9 36.9 36.9 38.2 

10 .. ' .... ·. ·22.6 . 22.6 22.6 22.6 . 22.6 22.6 23.4 27.0 

25 .. : .... 10.5 10.5 10.5 10.5 10.5 12.2 14.8 17.1 

50 ..... , : 5.5· 5.5 5.5 5.5 7.2 8.6 10.5 12.1 
100 ....... 2.8. 2.8 2.8- 3.7 5.1 6.'1 7.4 8.5 
250 ....... - 1.2 1.2 1.5· 2.4 3.2 3.9 4.7 5.4 
500 ....... 0.6 O.B . J..1 1.7 2.3 2.7 3.3 3.8 
1,000 .... 0.3 0.5 0.8 . i.2 1.6 1.9 2.3 2.7 
2,500 6.12 0.3 o .. 5 0.7 1.0 ·1.2 1.5 1.7 
5,000 0.06 0.2 . 0.3 0.5 0.7 0.9 ' 1.0 1.2 . . . . . 

1.0,000 ... ;0.03- 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
25,000 ... 0.01 . 0.11 ·0.2 0.2 0.3 0.4 0.5 0.5 
50,000 , ... 0.01 O.OB 0.11 0.2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06 0.09 0.14 o·.2 0.2 0.3 .0.3 . . 

I Standard errcirs are "preSented to the nearest One-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in·those cases, the standard error is shown to the nearest 
one-hundredth of 1. percent. ' 

TABLE Xllc. Standard Errors of Estimated Percentages of Lost Housing Units for Each of the Four 
Regions; Northeast, North .central, South; and West: 1973-1977 (Excluding Estimated Percentages 

. of lost Housing Units Pertaining to Lacking Bedroom, Lacking Kitchen Facilities, lacking Some 
or All Plumbing Facilities; and Other Vacant) 

(68 charices out of 100) 

Base of 
Estimated percentages 

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

(000) 100 99 98 95 90 85 75 
50 

5 ......... 29.2 . 29.2 29.2 2,9.,2 29.2 29.2 29.2 32.1 

10 ....... 17.1 17.1 17 .1 17.1 17.1 17 .1 19.7 22.7 

25 ........ 7.6 7.6 '• 7.6 ~.6 8.6 10.3. 12.4 14.4 

50 ....... 4.0 4.0 ·.·4.0 ,4.4 ·. 6.1 7.3 8.8 10.2 

.100 . : .... 2.0 2.0 2.0 3.1 ,i,3 5.1 . 6.2 7.2 

250 . 0.8 0.9 ·., 1.3 2.0 2.7 ~.2. 3.9 4.5 

500 ...... O.~ 0.6 ' 0.9 1.4 1.9 2.3.: 2.8 3.2 

750 ...... 0.3 0.5 0.7 1.1 i'.6 1.9 2.3 2.6 

1,000 . •.•.· ·0.2 0.5 . 9.6 1.0'" 1.4 1.6 2.0 2.;3 

Note: For standard errors of regio~~I estimated percentages of lost housing units pertaining to 
these specified items, use the national~s~~ndard errors in table XI. 

'. 
tionnaire ~ere 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. 
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.: As part of the reinterview, an addi­
tional ·.check was carried out for inter­
viewer evaluation and quality cont~ol.­

This check was made at each of these 
households to determine if the following 
was done during the original interview: 

1. The correct unit was visited.· 

2. The correct number of houSing 
units were interviewed at that address. 

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

4. The correct information on "Ten· 
ure" was obtained. 

5. The correct information on "House­
hold Composition" was obtained. 

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

7. The· correct information on "Oc· 
cupancy Status" was obtained. 

The results of the 1977 reinterview 
study were not available at the time of 
Publication. HoWever, it i.s expected that 
'they will be similar to the results of the 
1976 reinterview study which are pre­
-sented in the Census Bureau memo· 
randum, "Reinterview Results for the 
Annual Housing Survey-National 
Sample, 1976." Unlike the years prior to 
1976, the respondent's answers in the 
reinterview were not reconciled to the 
original answers given in the AHS inter­
view; i.e., after the question was answered 
in the reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. Comparing the reinterview 
results of 1976 with the years prior to 
1976, we found that the estimates of 
inconsistency of all items (nonattitudinal 

· and attitudinal) increased substantially in 
~he 1976 results, In other .words, 
providing the inter\iiewer, with the orig­
inal respo"nse had the effect of reducing 
the levels of inconsistency. 

To summarize the results of the 1976 
reinterview program: Overall, it showed 
moderate to high leVels. of inconsistency 
with about one-third of the non· 
attitudinal items and a high level of 
inconsistency with about one-third of the 
a'_ttitudinal items. Only one-eighth of the 
nonattitudirial items showed a low level · 
of inconsistency. 

The range for evaluating inconsistency 
is 0-100. The rule of thumb is that 
indices below 20 are low; indices from.20 

to 50 are moderate, _indicating that there 
is sorrie problem with if'!consistent report· 

_ing; those over 50 are high, .indicating 
that improvements are needed in t~e 

method used to collect these data or that 
. the category concepts itiemselves are 

ambi9uous. 

The following list shows the 1977 
AHS-2 questionnaire numbers for those 
items asked in the 1976 re!nterview: 
Nonattitudinal, sections lllA and .lllB, 
12*, 13*, 15a, 15b, 15c*, 36a, 36b', 
37a, 37b*, 49*, 50*, 51a, 51b, 52a*, 
54a •, 54.b, 55a, 55.b, ·55c •, 56a, 56b, 
58a*, 58b*, 61a*; attitudinal, section 
lllB, 102· all parts*, 103 all parts*, an_d 
104 all parts*. Asterisks (*) indicate that 

· the item had an estimated index of 
inconsistency greater than 40. Since cross 
tabulations involving these items may be 
subject tci a large distortion because a·f 
the mode~ate to high. res'ponse variance, 

they sho~ld be considered to be less 
reliable than comparable cross tabulations 
which do not. involve these items. The 
cutoff at 40 was selected because ( 1) the 
shape of the distribution had a natural 
break before. 40, (2) the large sampling 
errors on the estimated indices~indicated 
litile differenCe betWee~· thoSe indices 
from ·40 to 50 and those greater than 50, 
and (3) the break between moderate and 
high ind}ces at SQ is arbitrary. 

The 1970 census reinterview results 
provide illustrations of possible non· 
sampling errors for some of the· items 
which . also appear in· the AHS. F~r 
example, median value of homes was 
consistently underestimated by about 5 
percent, and the average nionth ly costs of 
electricity ·and utility gas were con­
sistently overestimated although the net 
effect ' on average gross rent was fairly 

small. 

A possible explanation for the re~ults 
of the AHS and census reinterview 
studies, as well as the surveys themselves, 
is that respondents may lack precise 
information. Also, because the results of 
the reinterview studies are derived from 
sample survey$, there is sampling error 
associated with these estimates of norl-

sampling error. Therefore, the possibility 
of such errors· should be tak~n into 
account· When considering the results of 
this study. 

Coverage errors.-With respect to errors 
of coverage and estimation for missing 
data, it· was mentioned previously (in the 
section on estimation) that the AHS new 
construction sample had deficiencies in 
the representation of conventional new 
co':lstruction. Our.ing · the sampling of 
building permits, only those issued more 
than 5 mOnths before the survey began 
were eligible to be selected to represent 
conventioiiiil new construction. Due to 
time constraints, ii is not possible to 
sample· units whose permits are issued 
less than ·5 ·months in advance of the 
suryey. 

It is estimated that the 1977 AHS 
sample missed about 3.5 percent (i.e., 
about 375,000 units) of all conventional 
new construction built after April 1970, 
because. the permits for these units, 
which were built before October 1977, 
were issued less· than 5 months in advance 
of the survey. 

In addition, the 1976 Coverage 
Improvement Program also had certain 
deficiencies. ~irst, when. the canvassing 
was done "t~ identify mobile home parks 
that were not in the sampie frame or not 
On the conimerc'ial lists, only 92 percent 
of the census address frame EO's were 
represented. Second, it appears that the 
listing procedure (Used to find mobile 
homes placed outside parks, units c·on­
verted from nOnresidentiaf to residential, 
and houses that had been moved onto 
their prese11t site) was not very efficient 
for fi0difig nonresidential conversions 
'(which might be primarily in business 
districts}",· sin~'e .. 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 EO'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 
1977 · AHS sample missed as much as 2 
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percent (i.e., as much as 400,000 units) 
of all housing units in ED's where area 
sampling methods are used because. these· 
units were not listed during .the can­
vassing. 

The third stage of ratio estimation 
corrects for these deficiencies as far as the 
count of total housing is concerned. 
However, biases of subtotals would still 

remain. 

App·56 

Rounding errors.-ln errors associated 
with processing, the rounding of esti­
mates introduces another source of error 
in the data, the severity of which depends 
on the statistic befng measured. The 
effect of rounding is significant relative to 
the sampling error only for small percent· 
ages, median number .. of persons, and . 
median number of rooms when these 
figures are derived from relatively large 

bases .. This means that confidence inter· 
· vals formed from the standard errors 

given may be distorted, and this should •· 
be taken into account. when considering·· 
the results of this survey. Also, 'since 
medians in this report' were computed -

using unrounded data, instead of the 
shown published rounded data, they can 
differ from medians calCulated dire.ctly 
from the published data. 

.· .• 
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Source and Reliability of the Estimates 
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percentages ........• _. • . • . . • App-47 
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Illustration I , ........ .". . . . App-49 
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Differences • .' ••• .'. • • • • • • • • App-51 

Illustration Of the computa-
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a difference . . • . . . . • . . . . . ~pp-51 

Medians . • . . . . . . . . . . . • • . . App-52 

Illustration of the computa-
tion of the 95-percant con-
fidence interval for a median., . ~pp-52 

Nonsampling errors . . . . . . . • . • • App-52. 

Reinterview program • . • . . . . . . . App-52 

Coverage errors ...... : . . . . . . . App-53 

Rounding errors .•.. , • . . • • . . . . App-53 

SAMPLE DESIGN 

The 1977 estimates are based on data 
collected in October 1977 through 
January 1978 for the Annual Housing 
S~;vey (AHS), which was conducted. by 
the Bureau of the Census, acting as 
collection agent for the Departmen,t 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 coverag~. in 
each of the 50 States and the District of 
Columbia. 

App·44 

Approximately 70,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1977 Annual 
Housing Survey. Of this number, 4,000 
interviews were classifi~d as "n9n­
interview" for various reasons. occupied 
housing units' were classified as "non.inter­
vie.w," mainly, because the ,occupants 
refused to be interviewed after re.peated 
calls. For vacant housing units, interviews 
were not obtained because .an informed 
respondent was not found after repeated 
visits. In addition to the 70,600, there 
were also 6,300 sample units which were 
visited but faun~ not. to be eligible for 
interview for the AHS i!l terms of col­
lecting information relevant to the 1977 
housing inventory. 

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

' .One PSU was selected from each N_SR 
stratum with probability proportionate to 
the 1970 census populatio~ of_the PSU. 

· (This resulted in 220 NS_R sample 
P~U's.) In addition, the NSR strata were 
group_ed into 110 pairs and one str~tum 
was picked at random from each pair. 
From this stratum, an additional PSU .was 
selected i~dependently of the other _PSU 
selected .from this stratum. Sinl?e th~ tw? 
PSU's were independently selected, it.YfaS 
possible for the same PSU to be selected 
twice. This occurred in, .25 instances, 
p(oducing an additional 8.5 NSR sample 
PSU~s. thus giving a grand total_.of 461 
PSU's. 

' . 

Designation _of ·slmple h~using units for 
the 1977 -survey.-'The s'ample housing 
ur.its d::isignated to be inter.viewed in the 
is17' sur:vdY consist'ed ~f; the following 
categories, which ar_e de~Cribed ·in detail 
.in succeeding se.ctions. ' 1 ~ •. 

' ' 
1. Al! sample housing._units- that. were 
interviewed in the 1976 survey (which_ 
included all sample-housing units that 
were selected as part of the 1976 
Coverage Improvement Program) and 
that were ·not· part of ,the 1~77 ra­
duction. 

2. ·All sample hOusiilg-·_units that were 
either type A noninterViews (i.e.,- units 
eligible to be interviewed) ·c.r type 8 
nOnintei'views (i.e., units nOt ·eligibl_!! 
for interview at the time of the.survey 
but i.yhich could _ bec?me eligible in 
t~e futu~e) in the 197~ su~vey and 
that were not pai;t of the 1977 re· 
duction. (For a list of reasons _f<:>r 
type A and type B n<;inintervielJYS, see 
the facsimile of the 1977 AHS ques­
tion~aire, l?a.ge 1.~ 

3. All sample housing units that were 
selected from the list of building 
permits issued since the 1976 sur'vey. 
(This sample represer:ited the housing 
units built in per'mit-issuing areas since 
the 1976 survey.) 

Selection of the 1973 sample housing 
u~its.-The overal_I sampling rate used. to 
select the sample for the 1973 AHS ~ 

. about .1 in 1,366. The within-PSU . sam­
pling rate ·for the AHS was determined so 

· that· the overall probability of selection 
for e3ch sample housing u·nit Was the 
same (e.g., if the probability of selecting a 
NSR PSU was 1. in· 10,'then the within­
PSU samplinQ rate _would be 1 in 136:6). 

vfithin the ,;,.;,pie PS'u's, a sample of 
the housing units enumerated in the 1970 
Census of P~pulatiori. and Housing .was 
;elected for the AHS. 1.n addi~ion, a 
sample of new c~nstru~tion ~uil~~f19_. p~~­
mits was also selected to repr.e.ser;if.1 1t~ 
l;lnits constructed since' .. thB 1970 census. 
These samples were selected at about 
, • I • • - , 

twice the rate mention~d .previously (i.e_., 
at 2 in 1,366), thereby producing a 
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sample twice as large as needed. This 
sample was split into two equal-sized 
samples-one to be used for the AHS and 
o'1e· 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 s8mple 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 enu· 
meration 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 follo_wing formula: 

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

in the ED 
J 

4 

The next 'step was to select an ex· 
pected cluster of about four neighboring 
housing units within each sample ED. For 
most of the ED's, the selection was 
accomplished using the list of addresses 
for the ED as compiled in· the 1970 

-census. However, in those ED's where 
addresses were incomplete or inadequate 
(mostly rural areas), the selection process 
was accomplished using area sampling 
methods. These ED's were divided into 
segments (i.e., small land areas with well­
defined boundaries, having an expected 
size of four, or a multiple Of four, 
tiousing 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 constructi~n units 
was selected from building permits issued 
since January 19_70. Within each sample 
PSU, the building permits were chrono­
logically ordered by month issued, and 
compact clusters of approximately four 
housing units were created. These Clusters 
were then sampled at the rate of 2 in 
!f!!J66'.s;HOUsing units constructed since 
the 1970 census in areas which do not 
issue building permits were brought into 
the sample as a result of the area samPle 
described. 

Splitting of the sample.-The described 
sample selection procedure produced 
clusters (or segments) of size-foUr housing 
units for the sample taken from the 
census address frame, the new construc­
.tion frame, and the area sampling frame 
(mainly rural areas). Clusters qf this size 

·should result in 'a minimum IOss in pre· 
cision for estimates of housing charac· 
teristics in rural areas because of the 
heterogeneity of n~ighbt:>_ring 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, tvvo 
housing units from each of these clusters 
were includ.ed in the survey and two 
housing units were held in reserve. No 
splitting operation was carri~d 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 
unib in rural areas.-ln 1974, it was 
decided to increase the reliability Ot the 
AHS estimates of rural housing charac· 
teristics by doubling the number of 
sample hOusing units from rural areas. 
This was accomplished by reactivating the 
reser~e sample selected. in the Original 
sampl.ing o~erations in 1973 from rural 
areas only. For the reserve sample 
selected in census address and new con· 
struction frames, this meant that the 
other half of each rural cluster (an 
expected two housing units) was reacti· 
vated in 1974. Similarly, for the area 
sampling frame, this meant the entire 
reserve cluster (an expected four housing 
units) was reactivated in 1974 if the 
duster Was rural: This supplementation 
increased the overall p·robability of 
selection for sample housing units in rural 
areas to about 2 in 1,366; whereas, the 
overall probability of selection for sample 
housing units in urban areas remained·at 
1 in 1,366. 

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

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

2. Units converted to residential use in 
structures totally. nonre~idential 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 19~0 census or vacant at the 
ti me of the 1970 census. 

A sample of new co~~truction units 
whose permits were issued' before January 
1970 was selected in tvvo stages. First, 
units whose permits were issued before 
January 1970, but which were completed 
after th'e census, were identified from the 
Survey of Construction (SOC), a survey. 
of building permits conducted monthly 
by the Bureau of the Census. These 'units 

·were then sampled so that the overall 
probability of selection was about 1 in 

_ 1,320. . 
A sample of mobile homes placed in a 

park missed by the census or established 
after the census was also selected in two 
stages. During the first stage, a list of 
mobile home parks was obtained from . 
commercial listings. This. list was then 
supplemented by additional parks identi­
fied by a canvassing operation si11:1ilar to 
that performed ln ED's where area 
sampling methods are used. The second 
stage consisted of dividing the parks into 
clusters of a~ 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 
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since the 1970 census, and houses. that. 
have 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, suqceeding 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 
intervenirig structures that had been listed 
which did not have a chance of selection 
in the AHS were identified and the units 
within these structures v.iere interviewed. 

1977 REDUCTION 

By 1977, the addition to the sample from 
primarily new construction and the 
C?verage improvements had increased the 
total sample size (interviews plus non­
interviews) to about 81,000. The sample 
was reduced by about 7 R<>rcent to 
approximately 75,000. However, this 
re<;iuction did ~at 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 
u~~hanged, and: for the rest of the units, 

the probability of selection was about 1 
iri 1,472 if they were urban and about 1 
in 736 if they ~ere rural. 

ESTIMATION 

In 1977, 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 1 selection) 
was adjusted to account for the type ·A 
noninterview housing units encountered 
in the AHS. This nonintervie\v adjust­
ment was done separately for occupied 
and vacant units. The noninterview 
adjustment was equal to the following 
ratio: 

Interviewed housing units ·· 
+ noninterviewed housing units 

Interviewed housing units 

1 CEN-SUP units resulted from a 1970 
census evaluation study and rePreserlted units 
missed in the 1970 census. 
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The first-stage ratio eStimation pro­
cedure was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. This procedure was designed 
to reduce the· contribution to the variance 
arising from the sampling of PSU's. The 
first-sta9e r~tio estimation· procedure 
takes into account the differences that 
existed at the time of the 1970 census in 
the distribution by tenure Snd residence 
of the housing populati6n 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 vvere 
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. Th~ 
denom_inators · were calculated by ob­
taining the 1970 ceilsus housing counts 
for each Of the residence-tenure cate· 
gories for each NSR sample PSU, weight­
ing these counts by ·the inverse of the 
probability of seleeting 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 ecich NSR sample unit 
in each first-stage ratio estimation 
category. 

The second-stage ratio estimation 
procedure was designed to adjust the 
AHS sample estimate of one category of 
conventional new construction units; i,e., 
one ·category of sample units built 
April 1, 1970, or later, to an inde' 
pendently derived current estimate where 
a known deficiency in the AHS sample 
exists (see the section on nonsampling 

. error) for each of· the four regions: This 
estimate was considered 'to be the best 

estimate available for the number of 
conventional new construction units in 
this category.· The second-stage ratio~ 

estimation faCtor was as follows: 

Current best estimate of new 
construction in the category 

AHS sample estimate of neW construction 
units in the cateQory 

The numerators of t~e ratios 'lto'ere 
derived fro'm data based oil the Survey of 
eonstruction. (SOC). . 

The denominators of ihe ratios were 
obtained from the weighted estimates for 
the AHS sample units using the existing 
weight after the first-stage ratio ~sti ma­
tion procedure. The computed second­
stage ratio estimation f~Ctor was then 
applied to the existing weight. for each 
sample unit in each seCond-stage ratio 
estimation category. 

The third·s.tage ratio estimation pro­
cedure was employed for all AHS sample 
units. This procedure was designed to. 
adjust the AHS sample estimates of 
housing (i.e., the estimates employing the 
~oninterview, first-stage, Bnd second-stage 
adjustments) to independently .derived 
current housing estimates for 4 categories 
of vacant housing units and for 24 cate­
gories of occupied housirlg units. Each of 
these 24 categories is a·: combination of 
the characteristics of residence, tenure, 
race of head, and sex of ~ead. 

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

Current independent estimate of housing 
units in the ca'tegory 

AHS sample estimate of housing units 
in the category 

The numerators Of ihe ratios for oc­
cupied housing units Were derived _from 
data based on the Current Population 
Survey (CPS), a sample .household survey 
conducted monthly by th~ 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 vai:aricy survey 
also conducted by the Bureau of the 
Census. 

The denominators of the ratios were 
obtained from the weighted estimates for 
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the AHS sample units, using the existing 
weigh·~, after._ the · second·stage ratio 
estimation procedu~e. The computed 
third-sta"ge ratio estimation factor was 
then applied to the ·existing weight for 

.e'ach sample unit in each third·stcige ratio 
e~imatip_n ~tegory. 

The second· and third-stage ratio 
estimation procedures were iterated in 
6_rder to bring the AHS estimates into 
.clo.~e agreem~nt . with both sets . of 
"independent" ·estimates. The second· 
stage .was- modified so that the estimates 
f.or all 15 ca'tegories of "new construction 
,w_ould be _identical to _the estimates before 
the · third-stage. Hence, the repeated 
,;;cond-stage tiail the effect of contr~ll ing 
the AHS sam.ple estimates of new 

' . 

con~truction units to the "unbiased" 
sample estimates for 14 categories of new 
cOnstruCtion units for each of the 4 
regions (i.e., 9 categories .for conventional 

.. r"lew :construction units and 5 for new 
con'sti-uction mobile homes) . and, as 
i,;,fore, ·of adjusting the AHS sample 
~S.timate Of· f' Category of conventional 
new· cOnstf.uction units to an inde­
J,endently·derived current estimate. 

The nurTierators were either: the un­
biased weighted estimates for the AHS 
sa',;,ple uiiitS, ~sing the existing weight 
after. the. first-stage ratio estimation 
p_rocedure (i.e., the esti'm~tes· elnploying 
the noninterview. and first-stage adjUst­
menis) or the independent estimate 
derived from data based on the Surv~y of 
Constru~tion (SOC). 

The denomina'tors of the ratios in this 
ite'rative process· were obtained from the 

.1 Weighted estimates for the AHS sample 
uilits ·after 'the previous· ·si'age of· ratio 
esiimatiOn. The factors "resultin9 from 
this iterative process were then applied to 

, !~e ex!~ti~g weight on t~e appropriate 
record~. and the resulting product was 
used as the final weight .for tabulation. 
' . 

· The effect of the third-stage ratio 
: estimation pro:cedure: as well as the over-

all estimation procedure, was to reduce 
, the. sampling error for most statistics 
·below what would have been obtained by 
.'~imp1y·,.weighting the results of the sam.ple . 
. by the· inverse of the probability. of 
selection. The distribution of the housing 
'population selected for ·the sample 
differed somewhat, by cha_nce, from that 

of the nation as a vvhole in such basic 
housing characteristics as !enure, vacancy 
Status, residence, race of head, and sex of 
head. These characteristics are probably 
clo_sely correlated. with . other housing 
characteristics measured for the AHS. 
Therefore, through the use of the three· 
stage ratiO estimation procedure, one can 
expect the sample estimate to be 
improved substantially. 

RELIABILITY OF THE ESTIMATES 

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

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of possible sampleS of 'the same 
size that could have been selected using 
the same sample design. Even if the same 
schedules, in_structions, 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 Volhich 
measures the precision with which. an 
estimate from a sample· approximates the 
average results 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 nonsampli.ng errors measured by t~e 
standard error, and biases and some addi· 
tional nonsampling errors not measured 
by the standard error. 

. The sample estimate and its estimat~d 
standard error enable one to const~uct 
interval estimates so that the jnterval 
includes the average result .of all possible 
samples with a known p.robability. 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 calcu­
lated for each sample, then: 

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

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

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

The average · resUlt. of all possible 
samples either is or is.not contained in 
any particular computed interval. How­
ever, for a particular sample, one can say 
with specified.confidence fhat the average 
result .of all possible samples is included 
in the constructed int.erval. 

The figures presented in the following 
tables are approximations to the Standard 
errors of various estimates shown in this 
report .. , n order to derive standard errors 
that would be applicabl.e to a wide variety 
of items and also could be prepared at a 
moderate cost, a number of approxi­
mations were required. As a res~lt, ,the 
tables of standard errors provide an 
indication of the order of magnitud~ c:f 
the standard errors rather than the pr~cise 
standard· error for any·sp6cific item. · -· 

Standard errors of estimates of levels.­
Tables I, II, and Ill present the standard 
errors applicable to the .1977 national 
housing inventory estimates in this 
report. Tables IV and V present the. 

.·standard errors for each of the four· 
regions; Northeast, North Central, South, 
and West. 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 esti­
mated percentage, computed by using 
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TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1977 (Excluding Estimates of 
Housing Units Pert.;ining to lacking i;.;mplete Plumbing Facilities. Households with Head of 
Spanish Origin, and Vacant Hou~ing Units) 

(68 chances out of 1 00) 

Size of 
Standard error 

Size of 
Standard error 

~-estimate. .. , 
Total or estimate 

Black Total or 
Black 

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

0 ......... 2 2 1,000 ...... 40 38 
5 ......... 3 3 2,500 ...... 63 53 
10 ........ 4 4 5,000 ...... 88 55 
25 ........ 6 6 10,000 ..... 120 -
50 ...... '· 9 9 25,000 ..... 168 -
100 ....... 13 13 50,000 ..... 177 -
250 ....... 20 20 75,000 ..... 95 -
500 ....... 29 28 

TABLE II. Standard Errors of Estimated Numbers of Housing Units Pertaining to lacking 
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1917 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate 
Total, White or 

estimate 
Total, White or 

Black Black Spanish origin 
' 

Spanish origin 
(000) (000) (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. 10,000 ...... 144 -
50 ........ .. 11 11 
100 ........ . . 15 15 
250 ....... . 24 24 
500 · .... : .. 34 33 

sample data for both numerator and 
denominat~r. ~epends upon both the size 
of the percentage and the size of the total 
upon which the percentage is based. 
Estimated percentages are relatively more 
~eliable than the Corresponding .estimates 
of . the numerate~ ~f the percentages, 
particularly if ~~· ~rcentages are 50 
percent or more. 

Tables VI, VII, V\11, IX, and X present 
the standard errors of estimated percen~· 
ages. Table VI shows the approximate 
standard errors of all national estimated 
percentages of housing units except those 
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25,000 ...... 202 -
50,000 ...... 213 -
75,000 ...... 114 -

Pertaining to the specified items in tables 
11 and 111. The standard errors shown in 
tables VII and VIII should be used for 
those specified items. Table IX shows the 
approximate standard errors of all 
regional percentages of housing un.its 
except those pertaining to the specified 
items in table V. Table·X should be used 
for those sPecified items for each of the 
four regions; Northeast, North Central, 
South, and West. Two.way interpolation 
should be used to determine standard 
errors for estimated percentages not 
specifically shown in tables Vl'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 con­
struction' of confidence· intervals for 
characteristics when an es~jmate of zero is 
obtained. 

Standard errors of ratios.-For ratios 
of the form (100) (x/y). where x is not a 
subclass of y, tables VI through X under­
estimate the standard error of the ratio 
when there is little or no correlation 
between x and y. For this type ·of ratio, a 

TABLE 111. Standard Errors of Estimated 
Numbers of Year·Round, Vacant Housing 
Units: 1977 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error. estimate error 

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

0 ...... 1 250 .... 17 
5 ...... 2 500 .... 24 
10 ..... ·3 1,000 .. 35 
25 ..... 5 2,500 .. 59 
50 ..... 7 3,500 .. 74 .. 
100 .... 10 

TABLE IV. Standard Eirors of Estimated 
Numbers of Housing Units Pertaining to Each 
of the Four Regions; Northeast, North 

·Central, South, and West: 1977 (Excl~ding 
Estimates of Housing Units Pertaining to 
lacking Complete Plumbing Facilities and 
Households with Head of Spanish Origin). 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ...... 2 1,000 .. 45 
5 ...... 3 2,500 . . 70 
10 ..... 4 5,000 .-.. 97 
25 ..... 7 10,000 133 . ,., ~ - ~ 

50 ..... 10 25,000 187 
100 .... 14 50,000 196 
250 .... 22 75,000 , 105 
500 .... 32 
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better approximation of the standard 
error may . be obtained by letting the 
standard error of the ratio be approxi­
mately equal to: 

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

ratio 
ax = the standard error of the 

numerator 

a y 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 13, 71 o;ooo renter­
ocCupied housing units with common 
stairways. Interpolation of the data in 
table I shows that the standard error of 
an estimate of this size is approximately 
132,000. The following procedure was 
used in intei"polating: 

'· 

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

Size of 
estimate 

iooo1 

10,000 
13,710 
25,000 

Standard 
error 
(0001 

120 
x 

168 

By vertically ·interpolating between 
.120 and 168 •. the entry for "x" is 
determined to be: 

13,710.-10,000 = 3,71U 
25,000-10,000 = 15,000 

120+ 3,710(168-120)=13~ 

. 15,000, 

Consequently, the 68-percent confidence 
Tn1erva1, as shown by these data, is tro~ 
d',518,000 to 13,842,000 housing units. 
Therefore, a conclusion that the average 

estimate of 1977 housing units of this 
type lies within a range computed in this 
way would be correct for. roughly ·Sa 

percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived from all possible samples, 
lies within the interval from 13.499,000 
to 13,921,000 housing units with 90 
percent confidence; and that the ·average 

TABLE v. Standard Erron of Estimated 
Numbers of Housing Units Pertaining to 
Lacking Complete Plumbing Facilities and 
Households with Head of Spanish Origin, for 
Each of the Four Regions; Northeast, North 
Central, South, and West: 1977 

(68 chances out of 100) 

Size of Standard Siz.e of Standard 
estimate error estimate error 

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

0 ...... 3 1,000 54 
5 ...... 4 2,500 84 
10 ..... 5 5,000 117 
25 .... •' 9 10,000 . 160 
50 ..... 12 25,000 . 225 
100 .... 17 50,000 . 236 
250 .... 27 75,000 . e,.126 
500 .... 38 

estimate lies within ~he interval from 
13,446,000·to 13,974,000 housing units 
with 95 percent confidence. 

Table A-2 also shows that of the 
13,710,000 renter-occupied housing units 
with common stairwavs .. 12;217,000, or 
89.1 percent, were located inside SMSA's. 
Interpolation of th,e data in table VI (i.e., 
interpolation on both the base and per­
cent) of this appendix shows that the 
standard error of the above percentage i~ 

0.4 percentage points. The followin! 
procedure was used in interpolating. 

The information presented in the toi · 
low!~g table was extracted from tabl• 
VI. '.The entry for "p" is the <.>n1 
sought. 

Base of 
Estimated percentage 

perce~tage 
15 or 10 or 

(000) 85. 89.1 
90 

10,000 ... 0.5 a D.· 
13,710 ... p 
25,000 ... 0.3 b o.: 

TABLE VI. Standard Erron of Estimated Percentages of Housing Units: 1977 (Excluding Estimate 
Percentages of Housing Units Pertaining to Lacking Complete Plumbing Facilities, Households witl 
Head of Spanish Origin, and Vaca.nt Housing Units) · 

168 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

. . 
5 ........ 24.6 24.6 24.6 24.6 24.6 24.6 24.8 28.6 
10 ....... 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2 
25 ....... 6.1. 6.1 6.1 6.1 7.7 9.1 11.1 12.8 
50 ....... 3.2 3.2 3.2 3.9 5.4 6.5 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 1.8' 2:0 
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 0.5 0.6 0.8 o:9 
10,000 ... 0.02 0.13 0.2 0.3 0.4' 0.5 0.6 6.6 
.25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.4 0.4 
50,000 ... - 0.06 0.08 0.12 0.2 0.2 ·0.2 0.3 
75,000 ... - 0.05 0.07 0.10 0.14 0.2 0.2 0.2 

1 Standard errors are pre~ntw uJ the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in thosEi cases, the standard error is shown to the nearest 
on~hundredth of 1 percent. 
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1. By horizontal interpolation between 
0.5 and 0.4, the entry for cell "a" 
is determined to be 0.4. 

89.J-85.0 = 4.1 
90.0-85.0 = 5.0 . . . 

o.5 +::~(0.4-0.5)= o.4 

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

89.1-85.0 = 4.1 
90.0-85.0 = 5.0 

. . 4.1 ... ' 
0.3 + 5.ii (0.2~0.3) = 0.2 

3. By vertical interpolation between 
0.4 and 0.2, the entry for "p" is 
determined to be 0.4. 

13,710-10,000 = 3,710 
25,000-10,000 ~.15,000 

3,710 ·-
0.4 + 15,000 (0.2-0.4) -:0.4 

Conseque-ntly, the 68-percent confidence 
interval, as shown by these data, is from 
88. 7 to 89.5 percent;. the 90-percent 
confidence inte..Val is ·from 88.5 to 89.7 · 
percent; and the 95-perc0nt confidence 
interval is from 88.3 to 89.9 percent. 

Illustration //.-Table A-3 of this report 
shows that in the United States in .1977 
there were .562,000 owner-occupied 
housing units Which. had Sewage disposal 
breakdoWns.· lnterpolcition of the data in 

ta~le I of this apiiendix shows 'that the 
~.tandard error of an estimate of-th~s size 
is approximately 30,000. Consequently, 
the 68-percent confidence interval is from 
532,000 to 592,000 housing units. The_re­
fore, a conclusion that the average esti· 
mate, derived from' all possible samples, 
of 1977 . owner-occupied housing units 
which had. sewage disposal breakdowns 
lies within a range computed in this way 
would be correct for roughly 68 percent 
of all possible ·samples. Similarly, we 
could cOnclude that the average estimate, 
derived from all po.ssible samples, lies 
within_ the interval from 514,000 to 
610,000 housing units with 90 percent' . . . 
confidence; and that the average esii n:aate 
lies within the interval fro~ 502,000 to 
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TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to.Lacking 
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1977 · 

(68 chances out of 100) 

. 
Estimated percentage 1 

Base of : 

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

~·:' 

(000) 100 99 98 95 90 85 75 50 

5 ........ 32.2 32.~ 32.2 32.2 32.2 32.2 32.2 34:4 
10 ....... 19.2 19.2 19.2 19.2 19.2 19.2 21.1 24.3 
25 ....... 8.7 8.7 8.7 8.7 9.2 11.0 13.3 15.4 
50 ....... 4.5 4.5 4.5 4.7 6.5 7.8· 9.4 10.9 
100 ... ". 2.3 2.3 2.3 3.4 4.6 5.5 6.7 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 2.5 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 ·o.3 ' 0.4 0.7 0.9 1.1 I' 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 ·0.0 
25,000 ... 0.01 0.10 0.14 0.2 0.3 0.3 0.4 -0.5 
50,000 ". - 0.07 0.10 0.2 0.2 .0.2 0.3 0.3 
75,000 ... - 0.06· 0.08 0.12 0.2. 0.2 0.2 0;3. 

1 Standard errors are presented to the nearest one-tenth of .1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard .error is shoWn to the nearest 
one-hundree:tth of 1 pe"r~ent. · · · ' · 

Base of 
percent.age 

(000) 

5 ........ 
10 .... ". 
25 .. · ..... 
50 ....... 
100 ...... 
250 ...... 
500 ...... 
1,000 .... 
2,500 .... 
5,000 .... 
10,000 ... 
25,000 ... 
50,000 ". 
75,000 ... 

TABLE VIII. Standard Errors of Estimated Percentages of Year-Round• 
Vacant Housing Units: 1977 

' 
(68 chances out of 100) 

.. 
Estimated percentage 1 -

0 or 1 or 2 or 5 or 10 or 15 or 25 or .. 
100 99 98 95 90 85 

' 
75 

17.6 17.6 17;6 17.6 . 17.6 17.6 20.0. 
9.7 9.7 9.7 9.7 9.8 11:.7 1_4.2 . 
4.1 4.1 4.1 4.5 6.2 7.4 9.0 
2.1 2.1 2.1 3.2 4.4 5.2 6.3 
1.1 1.1 1.4 2.3 3.1 3.7 4,5 
0.4 !J.7 0.9 1.4 .. 2.0 2.3 . 2.8 
0.2 0.5 0.6 1.0 1.4 1.7 2.0 
0.11 0.3 0.5 0.7 1.0 1.2 1.4 
0.04 0.2 0.3 0.5 0.6 0.7 . '0.9 
0.02 0.14 0.2 0.3 0.4 0.5 0.6 
0.01 0.10 0.14 0.2 0.3 0.4 0.4 

- 0.07 0.09 0.14' 0.2 0.2 0.3 
- 0.05 0.06 0.10 0.14 0.2 0.2 

- 0.04 0.05 0.08 0.11 0.13 ' 0.2. 

50 

23.1 
16.3 
10.3 
7.3 

:5.2 
3,3 
2.3 
1.6 
1.0 
0.7 
0.5 
0.3 
0.2 
0.2 

. 
1 Standard errors are presented to the neSrest one-tenth of 1 percent except when thli st8'iidaid 

error is less than one-tenth of 1 percent; in those cases, the standard error is shown to'the -ne&rest..­
one-hundredth of 1 percent. · . ~, 

622,000 housing units with 95 percent 
confidence. 

Tabl_e A-3 also shows that of the 
562,000, 1977 owner'.occupied housing 
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units which had sewage disposal break­
downs, 55,000, or 9.8 percent, had 
breakdowns · 3 times or more. In­
terpolation of the data in table VI· (i.e., 
interpolation on both the base and the 
percent) shows that the standard error of 
the above r;>ercentage is 1.6 percentage 
points.· Consequently, the 68·percent 
confidence- -interval, as shown by these 
data, is from 8.2 to 11.4 percent;· the 
90-percent confidence interval is from 7.2 
to 12.4 percent; and the 95·percent 
confiden·ce interval is from ·a .. s to 13.o­
percent. 

· Differences. - The standard errors sh9wn 
are not directly applicable to differences 

· betWeen two sample estimates. The 
standard er~or of a difference between 
estimates is approximately equal tO the 

'square root of the sum of the -squares of 
the standard errors of each estimate 

. considered separately. This formula is 
quite accurate for the difference between 

. estimateS of the sar'ne characteristi~ in 
,two different areas or ·the difference 
~between separate and uncorrelated 
characteristics in the same area. If there is 
a high positive correlation between the 
two characteristics, the forrTiula will over: 
estimate· the true error. However, if there 
is a high negative correlation between the 
two characteristics~ t~e formula will 
underestimate the true standard error. 

Illustration of the computation of the 
standard error of a difference.-Table A-3 
shows that in the United States in 1977 
there were 440,000 owner-occupied 
housing units which had exactly one 
sewage disposal breakdown. Thus, the 
apparent difference between the number 
of the 1977 owner-occupied housing 
units that had breakdowns 3 times or 
more and those that had breakdowns just 
1 time is .385,000. Interpolation of the 
data in table I shows that the standard 
~.rrqr on an estimate of 55,000 to be 
approximately 9,000 and the standard 
error on an estimate of 440,000 to ,be 
approximately. 27,000. Therefore, the -

.> i_'; - ' ' t ! • • - I • • 

standard-error of the estimated difference 
of 385,000 is about 28,000. 

·28.000,,, .y,9.0001 2 + <21.0001 2 

TABLE IX. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of the Four 
Regions; Northeast, North· Central, South, and West: 1977 (Excluding Estimated Percentages of 
Housing Units Pertaining to Lacking Complete Plumbing. Facilities and Households with Head of 
Spanish Origin) 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

• 
percentage· 

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

5 ........ 28.7 28.7 28.7 28.7 28.7 28.7 28.7 31.8 
10 ....... 16.8 16.8 16,8 16.8 16.8 16.8 19.4 22.5 
25 ....... 7.5 7.5 7.5 7.5 8.5 10.1 12.3 14.2 
50 ....... 3.9 3.9 3.9 4.4 6.0 ii 8.7 10.0 
100 ... · ... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ..... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4 
5,000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0 
·10,000 .. '· 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ... O.D1 0.09 0.13 0.2 0.3 0.3 0.4 0.4 
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 

I 
0.05 0.07 0.11 0.2 0.2 0.2 ... - 0.3 

1 Standard errors are prOsented 'tci the ~e~rest on~tenth of 1 percent except when ihe-&tandard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hun~re~th of 1 percent. 

TABLE X. Standard Errors of Estimated Percentages' of Housing Units Pertaining to Lacking 
Complete. Plumbing Facilities and Households with Head of Spanish Origin, for Eitch of the Four 
Regions; Northeast, North Central, SGuth:and West: 1977 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 36.9 36.9 36.9 36.9 36.9 36.9 -36.9 38.2 
10 ....... 22.6 22.6 22.6 22.6. 22.6 22.6 . 23.4 27.0 
25 ....... 10.5 10.5 10.5 10.5· 10.5 12.2 14.B 17 .1 
50 ....... 5.5. 5.5 5.5 5.5 7.2 8.6 10.5 12.1 
100 ...... 2.8 2.8 2.8 . 3.7 5.1 6.1 7.4 8.5 
250: ..... 1.2 1.2 1.5 2.4 3.2 3.9 4.7 5.4 
500 · ...... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
1,000 .... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
2,500 .... 0.12 0.3 0.5. 0.7 1.0 1.2 1.5 1.7 
5;000 .... 0.06 0.2 . 0.3 0.5 0.7 0.9 .1.0 1.2 
.10,000 · ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
25,000 ... 0.01 0.11 0.2 0.2 0.3 0.4 0.5 0.5 
50,000 ... O.D1 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 

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

•App·51 



APPENDIX B-Continued 

Consequently, the 68-percent confidence 
interval for the 3B5,000 difference is 
from 357,000 to 413,000 housing units. 
Therefore, a conclusion that the average 
estimate of t~is difference, derived from 
all possible samples, lies within a range 
COrJ'.'PUted in this way would be correct 
for roughly 6B per_cent of all possible 
samples, Similarly, the 90-percent con­
fidence interval is from . 340,000 to 
430,000 housing units, and the 
95-percent confidence interval is from 
329,000. to 441,0000 Thus, we can con­
clude with 95 percent confidence that the 
number of 1977 owner-occupied housing 
units, which .had three or more sewage 
disposal breakdowns, is different from th.e 
number 'that had exactly one sewage 
disposal breakdown since the 95-percent 

·confidence interval of this difference does 
not in~!ude zero or negativ~ values. 

Medians.-For t~e medians, presen~ed 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 irlterval about the esti­
mated median so that there is a stated 
degree of oonfidence that the average· 
median from. all possible samples lies 
within the interval. The following· pro~ 
cedure may be used to estimate the con­
fidence limits of a niedian based on sam­
ple data: 

1. From the tables, determine the 
standard error of a 50-percent charac­
teristic on the base of the median; 

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

3. Using the distribution· of the charac: 
teristic, read off· the confidence 
interval corresponding to' the two · 
points established in step 2. 

For about 68 out of 100 possible sam­
ples, the average median from all possible. 
samples would lie bet11Jeen these. two 
values. 

A two-standard-error confidence inter­
val may be deter.mined by finding the 
values corresponding to 50 percent plus 
and minus twice the standard error 
determined in step 1. For about 95 out of 
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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-13 of this report shows 
the median asking price for specified 
vacant for sale housing u~its was $32, 100 
in 1977. The base of the distribution, 
from which this median was determined,. 
is 445,000 housing units. 

1. From table VII I, the standard error 
of a 50-percent characteristic on the 
base ·of 445,000 is 2.5 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 45.0 and 55.0. 

3. From table A-13, it can be seen by 
cumul~ting the frequencies for the 
first 4 categories that 160,000 speci­
fied vacant for sale housing units, or 
36.0 percent, were priced less than or 
equal to $24,999, and that an addi­
tional 88,000 specified vacant for sale 
housing units, or 19.8 percent, had a 
sale price of $25,000 to $34,999. By 
linear interpolation, the lower limit of 
the 95-percent confidence interval is 
found to be about: 

.25,000 + 135,000-25.0001 
145·~3;·01 

. ; 29,500 

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

(55.0 36.0) 
25,000 + 135,000-25,000) 19.8 

; 34,600. 

Thus, the 95-percent confidence inter­
•val ranges from $29,500 to $34,600. 

Nonsampling errors.-ln general, non­
sampling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation. of ques­
tions, inability . or unwillingness to 
provide correct informa~ion on the part 
of respondents, mistakes in recording or 
coding the data, and other errors of 

oollection, response, proceSsing, coverage, 
and estimation for missing qata. As can 
be seen from this list,.nonsampling errors 
are not unique to sampl~ surveys since 
they can, and do, occur in complete 
censuses as well. 

Obtaining a measurement of the tot~~. 
nonsampling error associ~ted with the 
estimates from a survey is very difficult, 
considering the number, of possible 
sources of error. However, an attempt 
was made to measure some of the non­
sampling errors .. associated with the esti­
mates for the 1977 AHS national sample. 

Reinterview program.-For the AHS. 
national sample, a study· was conducted 
to obtain a measurement of some of the 

·' 
components of the nonsampling error 
associated with the AHS estimates. A 
reinterview program was ~nducted for a 
subsample of the AHS households. These 
households were revisited· and answers to 
some of the questions on the AHS ques- . 
tionnaire were obtained again. The 
original interview and 'the reinterview 
were assumed to be two independent 
readings and thus were th"e basis for the 
measurement of the "content" error of 
these AHS estimates. 

As part of the reinterview, an addi­
tional check was carried out for inter­
viewer evaluation and quality control. · 
This check was rTI.ade 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 oorrect information on "Ten­
ure" was obtained. 
5. The correct information on "House· 
hold Composition" ~as obtafned. 
6. The correct infori-nation on "Type 
of ~ousing Unit" ·was obtained. 
7. The correct information on "Occu· 
pancy Status" was obtained. 

The results of the· 1977 reinterview 
study ~r~ not available at ih~ \ime 1 bf.1 

publication. However ;·,it is expected that 
they will be similar t1{the results of the 
1976. reinterview study which are pre­
sented in the Census Bureau merTio-
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randurTI. "Reinterview ·Results for the· 

Annual Housing Survey-Nati~nal 
Sample, \ 916." Unlike the years prior to 
1976, the respondent's answers in: the 
reinterview were not reconciled to the 
original ansVoJer~ Qiven in the AHS inter· 
vi~W; i.e .•. ~ftef the question was answered 
in the reiilterview, the interviewer did not 

. presen_t the previous responses and then 
ask the respondent to decide upon the 
best· anSwer. Co~paring the .reinterview 

results of 1.976 with the years prior to 
1976, we found that the estimates of 
inconsistency of all Items (nonattitudinal 
an.d attitudinal) increased substantially in 
the .1976 resu Its. In ·other wards, pro· 

· viding· thEi. iriterviewer with ttie original 
response had the effect of reducing the 
levels of inco.rlsistencv·. 

To summ~rize the re;ults ~f the 1976 
rein18rvieW pr09ram_:. Overall,· it sh'owed 
modei"~te to .. hiQh "'1evels .. of inconsistencY 
with . about. one-third' of' the non· . 
attitudi~~I items .and 'a high" level of 
inconsistencY w'ith 'ab~ui: One-third of the 
attitudinal items. Only one-eighth of ttie 
noriattitudinai ile'.mS · shoWed 'a low leVel 
of inconsiSte.ncy. ', · ."' 

., 
The range for evaluating inco".:lsisten~ 

is 0-100. The rule of thumb is that 
indices below 20 a~e low; indices from 20. 
to 50 are moderate, irldicating that there 
is. some problei:n with ·inco.nsi~tent 

reporting; those over 50 are. high, in_di­
cating that _imp~ovements are. needed in 
the method used to collect these data or 
that the category concepts themselves are 
ambiguous.' 

The ·following. list shows the· _1977 
AHS-2 questionnaire numbers foi- those 
items . asked in the 1976 reinterview: 
Nonattitudinal,· sections lllA and lllB, 
12·;· 13*, 15a, 15b, 15c*, 36a, 36b*, 
37a, 37b', 

0

49~. so•, 51a, 51b,' s2a•, 
54a', 54b, 55a, 'ssb, 55c*, sea, ·s6b, 
5&*,"' 58b*, 61a*; Attitudirial, section 
lllB, 102 ali parts'. 103 all parts•; and 
1ci4'all parts•. Asterisks (•)indicate that 
the item had an· estimated ·indeX of 
inconsistency greater than 40. Since cross 
tabu1atibhs inVolvin9 ·these i1:emS maY 'be 
sJbjeci· to-: a large·· distortion because of 
the m·~erate to· high resPo~se VariariCe,' 
they shci~ld' be considered to be less 
reiiable .than compar3ble cross tabulations 
which do nbt involve these items. The 

cutoff at 40 was selected because ( 1) the 
shape of the distribution had a natural 
break before 40, (2) the large sampling 
errors on the estimated indices indicated 
little difference between those indices 
from 40 to 50 and those greater than 50, 
and (3) the break between moderate and 
high indices at 50 is arbitrary. 

The 1970 censUs reinterview results 
provide _illustrations of possible non· 
sampling errors for some of the .items 
which also appear in the AHS. For 
exam°ple, median value of homes was 
consistently underestimated by cibout 5 
percent, and the average monthly costs Ot 
electricity and . utility gas VoJere con­
sistently overestimated although the net 
effect on average gross rent was fairly 
small. 

A possible explanation for the results of 
the AHS and census reinterview· studi~s. 
as well as the surveys themselves, is ·that 
respondents may lack precise .informa­
tion. A.I so, because the r~sul~s- of the 
reinterview studies are derived from 
sample surveYs. there is sampiin9 erf-a'r 
associated with these estimateS of non­
sampling error. Therefore, the possibility 
of such errors should be taken. ii1~o 
account when considering the results of 
this study. 

Coverage errors.~With respect to errors of 
coverage and estimation for missing data, 
it was mentioned previously (in the 
section on estimation) that the AHS new 
constru'ction sample had deficiencies in 
the representation of conventional new 
construction: During. the sampling Of 
building permits, ·only those issued more 
than 5 months before the survey began 
were eligible to be selected to represent 
conventio.nal 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 1977 AHS · 
sarTiple missed· aboUt 3.5 percent (i.e., 
abmit 375,000 units) of all conventional 
new construction built after April 1970, 
because the ·permits, for these units, 
which were built before October 1977, 
were issued less than 5 months in advarice 
of the survey. 

In addition, the 1976 Coverage 
lmprovem.ent "'Program also had certain 

deficiencies. First, when the canvassing 
was done to identify mobile home parks 
that were not in the sample frame or not 
on the· commercial lists, only 92 percent 
of the census address frame ED's were 
represented. Second, it appears that the 
listing procedure (used to find mobile 
homes placed outside pa_rks, units con· 
verted from nonresidential° tO residential, 
and houses ·that had been moVed onto 
their present site) was not very efficient 
for finding nonresiderlticil · conversions 
(which might be primarily in business 
districts), since the listing procedure 
started from a residential unit. (The 
sample .estimate qt this compo"nent 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 

0

inside these 
ED's would be represented in th

0

e sample. 
However; it has bee_n estimated that the 
1977 AHS sample missed as much as 2 
percent (i.e., as much as 400,000 units) 
Of all hOusing units in ED's where area 
sampling methods are used because these 
unitS ·were not listed during the 
canvassing. 

The third stage of i'atici estimation 
c:or;ects for ~he~ detiCiencles as far as the 
countof.tOtal housing is ~on~erned. How­
~v~r. biases of subtotals would still 
remain. 

Rounding eri<)n .. -ln errors associated 
With· processing, the rounding of esti· 
mates 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 f9r small percent­
ages,. median number of persons, and 
m"edi~n number or .rooms when the~e 
figures are derived from relatively large 
bases. This means that confidence inter­
vals formed from the standard errors 
given may be 'distorted, and this should 
be t8ken into ·account when considering 
the results of this survey. Also, since 
medians in this report were computed 
using unrounded data, instead of the 
shown published rounded data, they can 
differ from medians calculated directly 
from the published data. 
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SAMPLE DESIGN. 

°The 1977 estimates are· based on data 
rollected in October 1977 through 
January 1978 for the Annual Housing 
.s~.Vey (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 
;~61 sample areas (called primary° sam: 
piing un[ts). comprising· 923 counties and 
i.~dependent cities with· coverage in each 
of the 50 States and the District of 
COiumbia. 
• Approximately 70,600 sample housing 
unit~ {both. occupied and vacant) We.~e 

'eligible for interview in the 1977 Annual 
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Housing Survey. Of this number, 4,000 
interviews were classified as "noninter­
view," for various reasons. Occupi_E!d 
housing units .. were claSsified as ."non· 
interview," mainly, because the occupants 
refused to be interviewed ~fter repeated 
calls. For vacant housing units, interviews 
were not obtained because an infOrmed 
respondent_ was nOt found after repeated 
visits. In. addition to ihe 70,600, there 
were also 6,300 sample units which were 
visited but found not to be eligible for 
interview for the AHS· in terms ot' col­
lecting information relevant to th.- 1977 
housing inventor¥. 

Selection of. sample areas.-The United 
States was divided into areas made up of 
counties and independent cities referred 

· to as primary sampling units (PSU'S). 
These PSU's were then grouped into 376 
strata, 156 of which consisted of only 
one PSU which was in sample with 
certainty. These 156 strata were mostly 
the Iaeger SMSA's and were called self· 
representing (SR), since the sample .from 
the sample area represented just that 
PSU. Each one of the other 220 strata 
consisted of a group of PSU's and were 
referred to as non-self-representing 
(NSR), since the sample of housing units 
from the sample PSU in a stratum repre­
sented .the other PSU's in the stratum as 
well. 

One PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970 census population of the PSU. 
(This resulted in 220 NSR sample PSU's.) 
In addition, the NSR str~ta were grouped 
into· 110 pairs anc:f 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 uniu for 
the 1977 .Urvey.-The sample housing 

un!ts design_ated to be interviewed in _the 
1977 survey consisted of the following 
categories, ·which aie described in detail 
in_ succeeding sections. 

1. All. sample housing uni
0

ts. that were 
· · interviewed.in·the 1976 survey (which 

included all · ;.mple housing units 
that were selected as part of the 1976 
·coverage Improvement Program) and 
that were not part of ,the 1977 re· 

·duction. 

2. All sample housing units that were 
either type .A non interviews (i.e., units 
eligible to be interview~,d) or type B 
noriintervieWs (i.e., units not ·eligible 

· for interview at the. time of the survey 
but which could become eligible in 
the future) in the 1976 survey and 
that were not part of the 1977 reduc· 
tion. (For a list of reasons for type A 

· and type· 8 noninterviews, see the 
facsimile of the 1977 AHS question· 
naire,page 1.) 

3. All sample housing units that were 
selected from the list' of building 
permits issued since the 1976 survey. 
(This sample represented the housing 
units built in permit-issuing areas since 
the 1976 survey.)· 

Selection of the 1973 sample housing 
uni~._-The overall Sampling rate used to 
select the sample for the 1973 AHS was 
about 1 in 1 ,366. The within-PSU sam­
pling rate for the AHS was determined so 
that the overall probability of selection 
for each· sample housing unit was the 
same (e.g., if the probability of selecting a 
NSR PSU was 1 in 10, then the_ within­
PSU sampling: rate would be 1in136.6). 

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
Census of Populati~"n. and ·Housing was 
selected for the AHS. In addition, a 
sarTiple of new construction building 
permits was also selected tO r"epresent the 
units constructed since the 1970 census. 
These sa mp I es were selected at about 
twice the rate merltioned previously (i.e., 
at 2 in 1,366), thereby producing a 
"8mple twice as large as needed. This 
sample was sPlit into two equal-sized 
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samples-one to be u~d .for the AHS and 
one to be held in reserve for possible 
future use for the AHS. The procedure 

used to split this sa.mple. !nt.o equal-sized 
samples is. descriQed in ._the next,section. 

· The sample of 1970 .census.units .~as 
selected in severa.1 ·stages. ·.Wi~h.l'1.: Uie 
sample PSU's, the first step was the 

1selection · ~f a' sample Of ··census enu­
'meratiori diStriCts (E.D's), adril,ini,stf~tive 
units "used· in '.the . 1970 census: The 
'probabiliiv .6f 'selection for an·· ED'W.s 
proportional ."to· the following' i 970 
census counts of housing unitS (HU's) and 
persons in group quarters cOfrlbin~d. in 

·the following forrTIUla: · Y: · · r • ;:. 
.... ~ ·' 
· •. ,I 1 ':. 

Number·of H·u·s· ~· Nufnber of·grouP· 
in thb ED • :I- quarters persons , 

in the ED »,·. 
3 

4 

·The . iiext· Step·:was tO ;select'3ri ex­
·pected cluste'r Of 'about four neighboring 
1housing unitS wlttiin each· sample-ED. For 
most of the ED's, the ·selection' was 
accomplished ~sing( the_ lis~ __ of. addresses 

. for the . ED. a.s. co_mpi!e~. in the .. 1970 
,~n.sus .. ,-However,. _i_n thpse. ~-o·.~,,.ymere 

, addresses were incomplete or .. inadequate 
(~o;tly .~ura'I_ ~;ea;),;the _se!ect~o~-P~c;>cess 
was accomplished u~iiig ,a~ea,- _s~mpling 
methods. These ED's were divided into 
segments (i.e., small land areas with well-

: d~firied · bOu i1da;ieS,. h!JVi~g an ~~~P~6i~ 
'size of four, Or' a. mu-Iii pie; I of' -tdJr, 
houSili9 . u'nits) · and a segriien~: ·was 
seie~t~-d'. ThO~e· sel~ct0d··~~gments wi't"ti·:an . 

- ex.peCied si~e Wh-ich was 3 m·U1tip1e ,~of 
· four {.yer~ ·fur.th"er· sUb~ffip-i~·d· at "the ti~e 

of eri-UmeratiOri ·s'O that Bn e·xp~~ted -four ,. ' . .-,. . \•' . . 
· hoUsing units were chosen tor' intei-VieW. 

"The ·sample of new ·conStructi~n ·units 
. Was· Sel~cted from ~uildin9 P~-~i-hits is~ued 

siiiC:~· Janua~y 1'9-16. 'Withiri e~ch·samPle 
'Psu, ·the b~ildin~ p·errTiitS: Wer'e ~hron~­
logically ·Ord~r~d ·by' ·m~nth is1ue'd; a~d 
compact clusters' of' aPPro~i~aiely f~Ur 

·hOusing unitS ~er~ ~reated. These C1Ust~rs­
were then sa~Pied. at the rBie of· 2·· in 
1,366. HOu;iiig- ~·~its co~·stfu~ted sin"ce· 
th~ ·1910 censUs in a:eaS 'whfch d~ nOt 
fssue. building' permits 'wer~ brouQht.irH:o 
the sample as a ~esu It of the ar~a sample -
described. . '. ·. · - · 

Splitting of the sample.-The described 
sample .selection procedure produce~. · 
clusters (or segme.n'i:s} of size-four housing 
units for the sample taker . from the 
census address·.frame, the new construe-

, tion frarTie, and the area sampling frame 
. (mainly, rural . .a.rJ!as) ... Clusters ,of .this .. size 
s_h9uld _,result, in :a .. -mini~um ,loss i_n 
pr~cision ·,.for· ,_estin:-iates of housing 
~-a~acteristics .. in. s:ural are~s becau~ ._of 
:~he· heteroge~eity, of neighboring units. 
~9~ev~r. clu.s.t~rs · o~. si~e-two. housing 

. units were considered- to be more 
optiinU-m. :.Vithin 'those a;eas where the 

~ou,~i.~g .. ctia~a~teristi~s : o~. '1eighbori,ng 
.un,its tend to,be ·Very similar.(i.e., urban 
.a~~as· ;B~d- -'ne~·i,.~ constrycti~n .uni.ts} .. A 
splitting operation was then carried out 
for clusters selected from . the CensuS 
address and the new construction frames. . - ,· - : . , . . .. 

.. This. consisted of halv!ng each sample 
Cluster. fr~in · these -~frames. Thus, tw'o .. ' . " . . . . . ) 

housing units from each of these clusters 

.:~~~e. irdu~e~'. i·n -~he:_sUrVey .-and two 
housing units Were held. in reserve. No 
·--~~-,; .. :.~ '''. -.-.:~·. 

sP,litti.ng operation .was C!Jrried out_.within 
,the .clusters selected frOm the area. sam· 
.P1inQ fra~e·;. ~Very. Other. area s3mpie 
ciuster-_~f toUr.'. h~u~in9 uni1s was ~Sed f,or 

' the s~~·~ey a~d . the femaining. ~lu~ters 
_.~re ~s.signed t9 t~e reserve sBmpi_~. . . 

, . 
. ~ . ·'" : : 

. Selection of supplemental sample housing 
u.nits in . rural ,ar~as.-!n. 1974,: i~ was 
_dec;i_ded. to :-incre~~ .. the ,,reliability. of the 
AHS estimates of rural ~ousing chara_c· 

·: terist!~s by ,doubling th.e, number of 
~a!l'lple housing unit~ fro,m: rural area.s. 
This.was.acco"1P.!ished by reactivating,the 
~eserve •. sars:iple -~elec;:ted. iry -the ,original 
sampling operations ·in 1973 ,from rural 
areas only. For , the_ r~serve ,_sample 

. selected in census address and new 
' . . . . . . .. -

construction frames, this meant that the 
, qthe~'. h31f..1·~/, ea·~h. r~raJ .. c1uS~er,.~ (~n 
expe~ed t_wo. housing unit~). was reac~i­

v~ted in ,1974. Similarly, for .the area 
. s~mpling' frame, this' meant ,the. entire 
· .res~~r~~.,CILJster_,,(8n eXp~_c1:ed tOur' hOUSing 
'unitsf. was reacti~atecf 'in 1974 ii the 

.. ' I· .. \·, . ' . - . ,, . 

. cluster.·was .rural. This supplementation 

. i~~r~ased ·:the··· Overall proba .. bility .,.of 
selection,for sample housing units in rural. 
are.as .to about 2 in 1,366; where~s, .the 
o'yeral.1 pr~~ability .Of select.ion fo.r sample 

- i ( 

" .(·.~··· · .. :.:·, '. ~ ·l "·~ 
housing u"nits in urban areas rem3ined at 
1. in ·1 ;366. ·· ·; .: .. 

.Selection of sample housing units for.the 
,,197'.6 c<;'verage lmprove..:.e~t)rogram.::. 
Th~, 1976 Cover~g~ lmprove;;,ent 
Program ~aS .. undertaken·. '.to· ~~orrect 
certain deficiencies. in the AHS. national 
sample from the census address and new 

·conStrUction ·fr3me5. '1The 'c0v8rage 
deficiencies included the following' ~nits: . ., :· ' . . -· . '. ·\;;' .. 

1. New constructicin from: building 
permits issued~ pr!cir. 1:o·'Jan·u'ary :·1910. 

2. U~its converted to reside-ntial use in 
st~Uctures totally nOri,~esidenti~·1·'~t {he 

't.iine of the 1970 census. 'C:'" -' '" " 

-- 3. · H~uSes that hBVe · b~en nioved orlto 
ttleir present site . since·\ the '1970 
census. ·. 

•. ,,, ! 
. ' 

4. Mobile.t:iomes.placed-in_par~s either 
' .. missed in the 1970 census or estab· 

'lished since the 1970-tensus" 

5. Mobile homes placed"ou!Side parks 
since-the 197Crcen.su~·cir ~acaht at the 

-. ·· 't/ij,e of ·.t~·e 1970 ceri~~s ... 
1 

... ~:.: , 

i ·A ~am_ple of new c6nstructi6n units 
whose permits1·were··issued befOre January 
1, 9?,Q was ,-s~1e'cted: in~' t~~ .. St~ges .. First, 

,un.its 'whose permit~ w~~e ·j~sued before 
January 1970, "t>ut ;.,,hich w~~. c~mpleted 

- . - - . ..- . - " 
after the census,- were identified .from the 
·survey of' Construction; (SOC); a survey 
'of building permits conducted ·monthly 
· t:ly the Bureau ·of the'Census. These' units 
were then sampled so 1that the· overall 
pr<?b3bility of selection· was~·aboUt·~,_ in 
1,320. 

A sample of mobile homes,.plaoed in a 
park missed by the census or established 
atier the' census waS cilsO sefe~ted in t11./o. 
stages: Duiin9 the first stage, ·a 'list of 
mobile home 'parks was obt~ined from 

··Commercial·· 1iStings·. This iist. was ··then 
·supplemented 'by. additional parks identi· 
• ' . •' I ., . 

fied bY a canvassing operation si mi18r to 
that performec:I' in Eti's· where area sam· 
·pli~g 'methods are used. The second stage 
· coMsisted o't ;~dividin9 ·the· parkS into 

• • - ( • ' ••• , ~. ! • ' ' 

'clusters of an expect'ed ·size Of four sites . 
. These clusters Were the~ sam'pl~d so that 
the o~era·ll ·probability of. sele~tiorl ~as 

, ) 

.about .1 in 1,366. 
For _the. r-ema~ning, u~its (i;e:, ·m9bile 

.. hcl'rr_les pl3ce9 putside parks Sinct!. the 
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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 
have been moved onto their present site 
since the 1970 cens.us), the sampling was 
done in three stag~s_ .... F:ir~t. a subsamp!e 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 REDUCTION 

By 1977, the addition to the sample from 
primarily new construction and the cover­
age improvements had increased the total 
sample size {iiiterviews .. plUs noriinter­
views) to about 81.000. The sample was 
reduced by about 7 percent to approxi­
mately 75,000. 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 un­
changed, and, for the rest of the units, 
the probability of selection was about 1 
in 1.472 if they were urban and about 1 
in 736 if they were rural.· 

ESTIMATION 

In 1977, the AHS estimates employed a 
three-stage ratio estimation procedure. 
However, prior to implementation of the 
procedure, the b8sic weight (i'.e., the 
inverse of ihe proba.bility of selecti~n) 
was adjusted to account for the type A 
noninterview housing units encountered 
in the AHS. This nonirterview adjust­
ment was done sep<!ra~ely for occup!ed 
and vacant units. ~~e. noninterview 
adjustinent was equ'al ~o :~he following 
ratio: 

1 CEN-SUP units resulted from a 1970 
census evaluation study and represented units 
missed in the 1970 cen.sus. 
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I ntervie.wed. ~ous.i.~g,urits .1 
+ noninterviewed housing units · 

Interviewed housing units 

The first-stage ratio estimation pro­
cedure was employed .for sample housing 
units from non-self-representing 

0

(NSR) 
PSU's only. This procedu;e w~s designed 
to reduce the cO~tribution tO t~~ variance 
arising- from the sampling cit PSU's. The 
first-stage ratio est~mation 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 populatio~ ·estimated from 
the sample NSR PSU's anci that "of the · 
NSR housing population in each of the 
four ·census reoions of the country. 

The first-stage ratio estimation factor 
for eaCh specified categorY w~s ~s 
follows: 

The 1.970 census housing population in 
the residence-tenUre category for all 

NSR strata in ~·census regi.on' . 

Estimate of the housing population 
category using 1~70 census housing 
counts for sample NSR PSU's in a 

cens~s 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 ~mming these counts. across the 
NSR str~ta in each census :egi,on. The 
denominators were calculated by ob­
taining the 1970 census housing counts 
for each of the, resid~nce-~enure cate­
gories for each NSR sample "PSU, weight­
ing these counts by the inye~se 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 seco,nd.-stage rati9 ·estimation 
procedure was designed .to . adjust the 
AHS sample estiriiate of onit category of 
conventional new C<?nstruction units; i,e., 
one category of. sample units built 
April 1, 1970, or" later, ,to an inde­
pendently derived current estimate where 

a known deficiency in the AHS ·s~mple. 
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 esti- .. 
mation ~actor w~ as follo"!'s: f 

Current best estimate of, new 
construction in the category 

AHS sample estimate of ne~ construc~ion 
units in the category 

The numerators of the ratios were 
derived from data based on the Survey of 
Constr~ction (SOC). · 

The denominators of the ratios YJere · 
obtained from the weighted estimates for"," 
the A.HS sample units using the existing. 
weight after the first·sta~e · ratio esti­
mation procedure. The computed second­
stage_ ratio estimation factor was then 

"applied .to the exist_ing weight for each 
sample unit in each second-stage ratio. 
estimation category. 

The third-stage ratio estimation pro­
cedure was employed for all AHS sample 
uhits. This procedure was designed to 
adjust the AHS sample estimates of hous­
ing (i.e., the estimates employing. the 
noninterview, first-stage, and sec~nd-stage 
adjustments) to independently derived 
current housing estimates for 4 categories 
of vacant housing units and for 24 cate­
gories of occupied h~using 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 f~r 
vacant housing units were derived from 
data based on the Housing Vacancy Sur-
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veY (HVS), a qUarterly vacancy survey simply weigh_ii.hg th~ r~~~l'ts'Ot the sample 

also conducted by the Bureau of the by the ·inverse of the probability of 
CerisUs. · selection. The distribution of the housing 

The deriOminators of thf ratios were population selected for the sample 
obtained from the weighted estimateS for differed somewhat, by chance, from that 
the 'AHS sample units, using the existing of ~he n3tion as a .whole in such basic 

• ' ·' ;.1 - • r. •I '' . "·" :. •c::~ ," ; '•··· - ' · · ' · • weight after 'the second-stage ratio'esti-· ., housing Characteristics as tenure, vacancy 
mation procedure: The computed ·third-· status, residerice, race of head~ and sex of 
stage ratio estimation factor was then head. These. charact~ristics are probably 
applied to ·the· existing weight for each closely correlat.ed with other housing 
sample unit in each third-stage ratio 
estimiition cateQo,.Y. 

The second- and third-stage ratio 
estimation procedures 1Nere iterated in 

characteristics meaSured for the AHS. 
Therefore,' thro~gh the use of the three· 
stage ratio e'stimation procedure, one ca·n 
expect the sample estimate to be 

order to bring the AHS estimateS into improved subs1:aiitially. · 
close agree~ent with both sets of "iri~fe·. ·:: ;,, . · · .. ·'· .. ' 
Pendent'' estimates. Th~ secOnd~sicige was . ; RELIABILITY OF THE ESTIMATES 
modified so that the estimates for all 15 
cate9ories of riew construction would t>e · 
identical to the estimates before· ihe 
third-stage. Hence, the repeated second· 
stage had· the effect of controlling the 
AHS samj:>le estimates of neW construe: 
tion units to · the "unbiased" samP1e · ~ 
estimates for 14 categories of ·new· 
construction units ·for each· 'at 'the 4 
regions {i.e., 9 categorie's for ccinVentioiial 

new coiistf.uction units· and 5 for new 
·construction mobile homes) and, as 
before, of adjusting the AHS sample 
estimate· of 1 category of conventional 
new construction· units to an inde­
pendently 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 pro­
cedui-e (i.e., the estimates employing the 
noninterview and· first-stage adjuStments) 
or the independent estimate dfrived frcim 
data bas8d 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 stcige of· ratio 
estimation. The factors "resulting from 
this iterative pro~ss were then applied to 
the existing weight on the appropriate" 
recoids, and the resulting product was 
used as the final wei9ht for tabulation: 

The effect of the third-stage ratio 
estimaiiOn procedure, as wen as th~ aver-· 
all estimation procedure, was to reduce· 
the sampling error for most statistics 
below what would have been obtained by 

There are two types of possible errors 
associated' with estimates based on data 
from sample surveys; sampling and non· 
sampling errors. The following .is a 
description of the · sal-npling and ~on· 
sampling ~rrors asso·cicited Wi.th· the AHS 
national sample.; · 

Sampli~·g errors.-The particular 'sample 
used for this survey is one of a la·rge 
number of possible samples of the same 
size that could have been selected using 
the same sample design. EVen if the same 
schedules, instructions, and intervie.wers 
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 commo.n measure of 
sampling·'error is the standard error vvhich . 

·measures the· ·pre'cisiori ·with. which an 
estimate from a sample approxiinates the · 
averS:ge r"esults·of all possible sarilples. In 
addition, the standard error, as calculated 
for this report, partially reflects the varia· 
tion in the estimates due tO some non­
sampling 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 non· 
sampling errors measured by the standard 
error; and biases· 'and some additional 
nonsampling errors not measured by the 
standard error·. 

The sample eStimate ·and its estimated 
standard error enable One to construct 
interval estimates so that the 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 ::in estimate and 
its estimated standard error were calcu: 
lat~d foreach .;,,;,p1e; then:' 

1. Approximately 68 percent. of the 
interv.als fr_om one standard error 
below the estimate, to one standard 
error abov~ the estimate, would in­
clude 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 th.e average result of all 
possible samples; 

3. Approximately 95 P.r~ent of the 
intervals from two standard errors 
below ~he estimate to two standard 
errors above the. estimate would 
include the average result. of al' 
possible samples. 

The average result·of all· possible s~m­
ples either is or is not ca'ntained in any 
particular computed interval. Hovvever, 
for a particular sample, one can say with 
specified confidence that the average 
result of all possible samples is. included 
in the constructed interval. 

The figures presented in the following 
· tables are approximations to the standard 

errors· of various- estimates shown in this· 
report. In order to derive standard errors· 
that would be applicable to a wide variety 
of items and also could be prepared at a 
moderate cost, a number of approxi­
mations were required. As a result, .the 
tables of siandard errors prOvide an 
indicatio~ ·af the orde_r of mag.nitude of 
the standard err~rs rather than the precise 
standard error for any specific item. 

Standard er~Ors of estimates of levels.­
Tables I and 11 present the standard errors 
applicable to ·the 1977 national housing 
inventory estimate~ .in·ih'is r~Port. Tab!es' 
Ill and IV present the standard errorSt()r 
each of the four regions; Northeast; North. 
Central, South, and West.· Linear inter· 
polation should be used to, determine 
standard errors for levels of estima'tes not 
specifically shown in tables I through IV. 
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TABLE 1. _Standard Errors of Estimated Numbers of Housing Units: 1977 (Exduding Estimates of 
Housing UnilS Pertaining .to Cooking Fuel, Heating Fuel'Electricity Only, Lacking· Complete 
Plumbing Facilities, Mobile Hom_es, Sou .. e of Water, and H_ouS.holds with Head of Spanish Origin) . ' . ' 

168 chan~s out of 100) '" . 

Size of 
- Standard error Size ·of 

. - . Standard error 
' estimate 

- Total or 
estimate 

Total or 
White 

Black 
White ' Black-. 

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

0 ......... 2 2 1,000 ..... : 40 38 
5 ......... 3 3 2,500 . .- .... 63 53 
10 ........ 4 4 5.000.' .... 88 55 
25 ........ 6 6 10,000 ..... 120 -
50 ........ 9· 9 25,000 ..... 168 -
100 " . 13 · 13 50,000 ...... 177 -....... 
250 ....... 20 20 . 75,000 ..... 95 -
500 29 28 • . . . . . . . 

- - '·' 

TABLE II. Standard Errors of Estimated. Numbers of Housing Units Pertaining to Cooki~g Fuel, 
Heating ~uel·Electricity Only, lacking· Complete Pl~mbing Fa~ilities, _Mobile Homes, Source _of 
Water, and Households_ with H_ead of_Spanish Origin: 1g77 "':. · 

' .. 
168 chances out or 1 00) " . 

Size.of 
Standard error 

estimate. 
Total, White or Black 

.: Spanis·h origi_n 
(000) (000) (000) 

0 ......... 2 2 
5 ......... 3 3 
10 ........ :5 5 
25 ........ 8 8 
50 ........ 11 11 
100 ....... 15 15 
250 ....... 24 24 
500 ....... 34 ·33 

.. 
Standard errors of estimates of 

·percentages.-The reliability of an esti· 
mated ·percentage, computed by· using · 
sample data . for both numerator and 
denominator; depends upon both·.th~,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 nu.merators of the percentages, 
particularly,. if the percentages are 50 
percent or more. 
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' ·. S~andard error 
Size of 

.estimate 
Total, White qr - · ·Black 
. Spanish· o~igin 

(000) (OOO) !000) 

"1,000' ,:, '.' 48 45 
2,500 .. ' ... 76 64 
5,000 .. '.'. 105 66 
10,000' .. '. 144' -
25,000 ... '. 202 -
50;000 . ' ' . : 213 -
75,000 . ' . : . ' 114 ~ 

Tables V, VI; VII, and VIII present the 
standard e~rors of estimated percentages. 
)"able V shows the approximate standard 
errors of all nation.al estimated percent· 
ages of housing urlit~ except those per­
taining td·~he specified items in t~ble ·11. 
The standard errors shown in fable VI 
should be used for those speCified_ it~ms. 
Table VII shows the approximate .Star-id· 
ard errors of all regional percentages of 
housing units except thos~ pe_rtaining to 
the specified items in table· II. Table VIII 

should be used for those specified items 
for each of the four regions; Northeast, 
North Central, South, and West. Two-way 
interpol~tion sho_uld be· uSed_ to_determine 
standard errors for eStimated perceritages 
ncit specifically show·ri in tables V 

•through VI 11.· r · 
Included in tables I through VIII, are 

estir:nates of standard err6r~ for esti~at.es 

TABLE Ill. Standard' Errors ·of Estimated 
_Numbers of Housing Units Pe'18ining _to Each 
of the Regions; Northeast, .North _Central, 
South, and Wert:. 1-977 (Exclu,ding Estimates 
of Housing Units Per:aining to ·cooking Fuel, 
Heating Fuel-Electricity Only, Lacking 

· ·Complete Piumbirig Facilities, Mobil~ Homes, 
and Source of Water) 1 

• ·' 

(68 chances out of 100) 

Size of Standard · Size 1cif Standard 
estimate error estimate error 

(000) (000) (000) (000) _ 

-' 
0.' .... 2 1.900 . ' 45 
5." ... 3 .. 2,500, .. r 70 
10 .. ' '. 4 . . 5,opo '. 97 
25. " .. 7 10,000 . 133 
50 .. ". 10, 25,000" 187 
100 .. " 14 50,000 196 
250.:' .. 22 75,000 105 
500 .... 32 

TABLE IV. Standard Errors of "Estimated 
Numbers of HouSing Units Pertaining to 
·cooking Fuel; Heating Fuel-Electricity Only, 
lacking Complete Plumbing Facilities, Mobile 
Homes, and Souri:e of Water, for E8ch of the 
Regions; Northeast, North Central; South and 
West: 1977 

(68 chances Out of 100) 

Size of Standard Size of Standard 
·estimate error ·estimate error 

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

0 ...... 3 1,000 .. 54 
5 ...... 4 2,500 '. 84 
10 .. ''. 5 5,000 . ' . 117 

25" ... 9 -10,000 160 
50" .... 12 25,000 . :op.or 225 

100 .. " 
: 

17 50,000 . 236 
250-.; .. 27. 75,o,oo . 126 
500' .... 38 
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o.f zero and zero percent. These estimates 
ot 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. 

Standard errors of ratios.-For ratios of 
the fo"rm (100) (x/y) where x is not a 
subclass of y, tables V through VII I, 
underestimate the standard error of the 
ratio when there is little or no correlation 
between x and y. For this type of ratio, a 
better approximation of the standard 
error may be obtained by lettiii9 the 
standard ·error of the ratio be approxi· 
mately equal to: 

(100) (x/y) ~(~x)' + (;t)' 
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, 187,000 specified 
owner-occupied housing units with 2 
bedrooms in 1977. Interpolation qf the 
data in table I shows that the standard 
error of an estimate of this size is 
approximately 115,000: The following 
procedure was used in interpolating: 

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

Size of 
estimate 

(000) 

5,000 ......... . 
9,187 ......... . 

;:·~ 10,000 ........ . 

Standard 
error 
(000) 

88 
x 

120 

Sy vertically interpolating between 88 
and 120, the entry for "x" is 
determined to be 115. 

'· 'l 1· ,, \ \ 
TABLE v. Standard Erron of Estimated Percentages of Housing Units: 1977 (Excludes Estimated 

Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, Lacking 
Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with Head of 
Spanish Origin) 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 24.6 24.6 24.6 24.6 24.6 24.6 24.8 28.6 
10 ....... 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2 
25 ....... 6.1 6.1 6.1 6.1 7.7 9.1 11.1 12.8 
50 ....... 3.2 3.2 3.2 3.9 5.4 6.5 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 1.8 2.0 
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 0.5 0.6 0.8 0.9 
10,000 ... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 . 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.4 0.4 
50,000 ... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 0.05 0.14. 

,. 
... - 0.07 0.10 0.2 0.2 0.2 

.. 
1 Standard errors ere presented to the nearest one-tenth of 1 percent except when the standard 

error is lass then one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 

TABLE VI. Standard Erron of Estimated Percentages of Housing Units Penaining to Cooking Fuel, 
Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mobile Homes, Source of 
Water, and Households with Head of Spanish Origin: 1977 

(68 chances out of 100) 

Base of 
E_stimate~ percentage 1 

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

(000) 100 99 98 95 90 85 75 
50· 

5 ........ 32.2 32.2 32.2 32.2 32.2 32.2 32.2 34.4 
10 ....... 19.2 19.2 19.2 19.2 19.2 19.2 21.1 24.3 
25 ....... 8.7 8.7 8.7 8.7 9.2 11.0 13.3 15.4 
50 ....... 4.5 4.5 4.5 4.7 6.5 7.8 9.4 10.9 
100 ...... 2.3 2.3 2.3 3.4 4.6 5.5 6.7 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 2.5 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 o:a 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 0.2 0.2 0.2 0.3 o."3 
75,000 ... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are· presented to the nearest one-tenth of 1 percent except when the standard 
error is less then one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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9,187-5,000 =4,187 
10,000-5,000 = 5,000 

88 + i.~~~(120-88) = 115 

ConseqU'ently, the 68-per~ent confidence. 
interval, as shown by these data, is fiom 
9,072,000 to -9,302,000 housing units. 
Therefore, a conclusion that the average 
estimate of 1977 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 COl]clude that the average esti­
m~te, derived from all possible samples, 
lies within the interval from 9,003,000 to 
9,371,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 8,957,000 to 
9,417,ooo housing units with 95 percent 
confidence. 

Table A-2 also shows that of the 
9, 187 ,000 . specified owner-occupied 
houSing units with 2 · beqroOrf!S, 
1,229,000, or 13.4 percent, were valued 
between $15,000 and $19,999. ·Inter­
polation of the data in table V (i.e .. 
interpolation on both. the baSe and per­
cent) shows that the standard error of the 
above percentag·e is 0.5 pe~centage po in ts. 
The following procedure was ·used in 
interpolating: 

The information presented in the fol­
lowing table ""'.as extracted fro~ table 
V .. The entry for "p" is the one 
sought. 

Base of Estimated percentage 

percentage 
(000) 10 13.4 15 

5,000 . . . . 0.5 a 0.6 
9,187 . . . . p 
10,000 ... 0.4 b 0.5 

1. By horitontal interpolation between 
0.5 and 0.6, the entry for cell "a" is 
determined to be 0.6. 
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13.4-10.0 = 3.4 
15.0-10.0 = 5.0 

5 3.4 6 0. + 5.0 (0.6-0.5) = 0. 

. 1 ·.l .i I ~ .. -
2. By horizontal interpolation between 
0.4 and 0.5, the entry for cell "b" is 
determined to be 0.5. 

13.4-10.0 = 3.4 
15,0-10.0 = 5.0 

0 
3.4 

.4 + 5.0 (0.5-0.4) = 0.5 

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

9, 187-5,000=4,187 
10,000-5,000 = 5,000 

. 4,187 . .· 
0.6 + 5,000 (0.5-0.6) = 0.5_ . 

Corisequently, the 68-percen~ cohfidenre 
interval, as shown by these data, is from 
12.9 to 13.9 percent; the 90-percent 
co"nfidence interval is from 12.6 to 14.2 
?Brcent; and the 95-percent ·_confidence 
interval is from 1_2.4 to 14.4 percent .. 

11/ustration 1/.-Table A-2 of this report 
shows that in the United States in 1977. 
there were 55,000 specified owner­
occupied housing units whose rooking 
fuel was wood. Interpolation of the data 
in table 11 shows that the standard error 
of an· estimate of this "size is approxi· 
mately 11,000. Consequently, the 
68-percent confidence interval is from 
44,000 to 66,000 housing units; There­
fore, a conclusion that the average esti· 
mate, derived from all pos.sible samples, 
of 1977 specified owner-occupied 
houSing units whose cooking fuel ~as 

wood lies within a range computed in ~his 
way would be correct for roughly 68 
p..-cent of all possible samples. Similarly, 
we could conclude that the average 
estimate, derived from all po~ible 

samples, !ies within the interva' from 
37 ,000 to 73,000 housing. units with 90 
percent confidence; and that the average 
esti~ate. lies within the 1interval from 
33,000 to 77,000 housing: units with 95 
percent confidence. 

TABLE VII. Standard Errors of Estimated Percentages of H.ousing Units Pertaining to Each of the Four 
Regions; Northeast, North Cen!Jlll, South, and West: 1977 (Excluding Estimated Percentages of 
Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, lacking Complete 
Plumbing Facilities, Mobile Homes; and Source of Water) 

(68 chances out of 100) 

Base cit Estimat~d percentage 1 

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

50 . . 
(OOO) 100 99 98 95 90 85 . 75 

5 ........ 28.7 28.7 28.7 28.7 28.7 28.7 28.7 31.8 
10 ....... 16.8 16.8 16.8 16.8 16.8 16.8 19.4 22.5 
25 ....... 7.5 7.5 7.5 7.5 8.5 10.1 12.3 14.2 
50 ....... 3.9 3.9 3.9 4.4 .6.0 7.2 . 8.7 10.0 
100 ...... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.2 ,! 3.9 4.5 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 . ... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 .... 0.08 0.3 0.4 0.6 0.9 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 .0.13 0.2 0.3 0.3 0.4 "0.4 

0:14 
. •111 -" o::i 50,000 ... - . 0.06 . _0.09 0.2 0.2 0.3 

75,000 ... - 0.05 0.07 0.11 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth ·of 1 percent; in those cases; the standard error is shown to the nearest 
one-hundredth of 1 percent. · 
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TABLE vm. Standard Errois of Estimated Percentages of Housing Units Pertaining to Cooking 
·Fuel, Heating Fuel-Electricity Only, Lacking Complete Plumbing Facili~es. Mobile .Homes, and 
Source of Water, for Each of the Four Regions; Northeast, North Central, So.uth, and West: 1977 

... (68 chances out of 1 oo) 

. 
Ba~e of · 

Estimated percen'tage 1 .. 
'Percen.tage . 9 or r 1 or 2 or 5 or 10 or 15 or 25 or 

(000) • 100 .99 .98 95 90 85 75 50. 

, 

51 .. ·.· .... 36.9 36.9 36.9 36.9 36.9 36.9 36.9 38.2 
10 ....... 22.6 .22.6 22.6 22.6 22.6 22.6 23.4 27.0 
~5 ....... 10.5 10.5 10.5 10.5 10.5 12.2 14.8 17.1 
50 ....... 5.5 5.5 5.5 5.5 7.2 8.6 10.5 12.1 
100 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.5 
.250 '. ...... 1.2 1.2 1.5. 2.4 3.2 3.9 4.7 5.4 
50,0 ...... 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
1,000 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 -
2;500 ..... 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7 
5,000 ... ·.· 0.06 0.2 0.3 0.5 :0.7 0.9 1.0 1.2 
10,000 ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7. 0.9 
25;000 .... O.D1 0.1 0.2 0.2 0.3 0.4 0.5 0.5 
56,ooo ... 0.01 ci.08 0.11 o."2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 

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

. Table· A-2 -also shows that of the· 
55,000 specified owner-occupied housing 
units whose cooking fuel is wood, 17,000, 
Or 30.9 percent'. were Valued at less than 
$10,000.· Interpolation of t.he data in 
table VI (i.e., interpolation on both 'the 
base and the percent) shows that the 
standard errOr of the above percentage is 
9.5 percentage points. Consequently, the 
68-percent confidence interval, as shown 
by these data, is from 21.4· to 40.4 
per~nt; the 90-percent confidence inter­
val is from 15.7 to 46.1 percent; and the 
95-percent confidence interval is from 
11.9·to 49.9 percent. 

Differences.~ The· standard errors shown 
are not directly applicable to differences 
between two sample estimates. The 
standard error of a differen~ between 
estimates is approximately equal to the 
~uare .root of. the sum .of the squares of 
the standard errors of each estimate 
' -, . . . 
Considered .. separately. This. formul.a is 
quite accur!ft.e for the difference .~tween .. 
e~imates of the. same characteri.stics in 
two _.different areas or the difference 

between separate and uncorrel~ied 
cha~acteristics in the same area. If there is 
a high positive correlation between the. 
two characteristics, the formula will over­
estimate the true error. However, if there 
is a high negative correlation between the 
two characteristics, the formul~ - 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 the United 
States in 1977 there we~~ 882,000 speci­
f_ied owner-Occupied housing units with 
two ~edroo ms. va I ued between $10 ,000 
and $14 ,999. Thus, the apparent 
difference between the number of 1977 
specified owner:occupied housing units 
with two bedrooms valued between 
$10,cioq and $14,999 and those valued 
between $15,000 and $19,999 is 
;J47 ,000. Interpolation· of the data in 
table I shows that the Standard error on 
an estimate of 882;000 to be approxi­
mately 37 ,000 and the standard error on 
an estimate 1,229,000 to . be approxi­
mately, 44,000. Therefore, the standard 

error of t~e estimated difference of 
347,000 is about 57,000. 

. 57 .ooo = v131 .00012+ (44,oooi'· 

Consequently, the 68-percent confidence 
interval· for the 347,000 difference is 
from 290,000 to 404,000 housing units. 
Therefore, a conclusion that the average 
estimate of this difference, de~ived_from 
all possible samples, lies with in a range 
computed. in this way would be correct 
for roughly 68 percent of al I possible 
samples. Similarly, the 90-percent. con­
fidence interval is from 256,000 to 
438,000 housing units, and the 
95-percent confidence interval . is from 
233,000 to 461,000. Thus, we can con­
clude with 95 percent confidence that the 
number of 1977 specified owner­
occupied housing units with two bed­
rooms valued between $15,000 and 
$19,999, is greater than the number 
valued between $10,000 and $14,999, 
since the 95-percent confidence interval 
of this difference does not include zero· or 
negative values. 

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

1. From the tables, determine the 
standard error of a 50-percent charac­
teristic on the base of the mediar:i; 

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

3. Using the distribution of the charac­
teristic, read off the confidence inter­
val corresponding to the twb points 
established in step 2. 

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

A two-standard~rror oonfidence inter­
val may be determined by finding the 
values corresponding to 50 percent plus 
and inini.Js. twice the· standard error 
determined in step·1. For about 95 out of 
100 possible samples, the averalie median 
from all possible samples would lie 
between these two values .. · 

Illustration of the computatio'n of the 
95-percent confidence interval for a 
median.~Ta.ble A-2 of this report shows 
the ·median value of specified owner­
Occupied . housing units. wit~ two bed­
rooms in the United States .was $27 ,500 
in 1977. The base of the distribution, 
from which this median was determined, 
is 9,187,000 housing units. 

1. From table V, the standard error of 
a 50-percent characteristic on the base 
of 9,187,000 is 0.6 percentage points: 

2. To obtain· a two-standard-error con­
fidence ·inter.val on the estimated 
rriedian r acid to an subtract from 50 

·percent !Wice the standard error 
deierrTiined in _step 1. This . yields 
percentage limits of 48.8 and 51.2. 

3. From table A-2, it can be seen by 
cumulating the frequencies for the 
first 4 categories that 4,009,000 
owner-Occupied housing units with 
2 bedrooms, or 43.6 percent, had a 
value. less than $25,000 and .an addi'. 

. t ion a I 1, 1 60,000 . owner-Occupied 
housing units with' 2 . bedrooms, or 
12.6 percent, had a .value between 
$25,000 and $30,000. By linear inter­
polation, the lower limit of• the 
95-percent confidence interval is 
found to be about: 

. 148.8-43.6} 
$25,000 + (30,000-25,000l-~--

12.6 
- $27,100 

Similarly, the upper limit of the 
95·pe.rcent confidenCe interval is 
found to be about: 

l51.2-43.6L 
$25,000 + (30,000-25,000} 12.6 . 

- $28,000. 

Thus, the 95-Percent confidence inter­
val ranges from $27,100 to $28,000. 

App·52 

Nonsampling errors.-ln general, non­
sampling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in. the interpretation of ques­
tions, inability or unwillingness to pro· 
vide correct information on the part· of 
respondents, mistakes in recording or 
coding the data, and other errors of 
collection, response, processing, coverage, 
and estimation for missing data. As can 
be seen ·from this list, nonsampling errors 
are not unique to sample surveys since 
they can, and do, occur in complete 
censuses as well. 

. Obtaining a measurement of the total 
nonsampling error associated with the 
estimates from a survey is very difficult, 
considering the numb~r of possible 
sources of error. However, an attempt 
was made to measure some of the non­
sampling errors associated with the est_i· 
mates for the 1977 AHS national sample. 

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

As part of the reinterview, an addi- · 
tional check was carried out for inter­
viewer evaluation and quality cont~ol. 

This check was made at each of "th.ese 
households to determine if the following 
was done during the original interview: 

1. The correct·unit was visited. · 

2. The correct - number of h~USing 
units were interviewed at that address. 

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

4. The correct information on "Ten-
· ure" was obtained. 

5. The correct information or:i "House­
hold ComPosition" was obtained: • 

6. The corr~ct informatiOn on °Type 
Of Housing Unit" was" obt~ined. 
7. The correct information on "Oc­
cupancy Status" was obtained. 

The results of the 1977 reinterview 
study were not available at the time of 
publication. However, it is expected th~t 
they will be similar to the results of the 
1976 reintervie~ study which are pre­
sented in the Census Bureau memo­
randum, "Reinterview ResUlts for the 
Annual Housing Survey-National. 
Sample, 1976." Unlike the years prior to 
1976, the respondent's answers in t~e 

reinterview were not reconciled to the 
origina.1 answer~ given in the AHS 
interview; ·i.e., after the question was 
answered in the reinterview, the inter­
viewer did not present the p~evious 

responses and then ask the· respondent to 
decide upon the best answer. Comparing 
the' reinterview results of ,1976 with the 
years prior to 1976, we found that the 
estimates of inconsistency: of all items 
(nonattitudinal ·and attitudinal) increased 
substantially in the 1976 results. In other 
Wards, providing the interv:iewer with the 
original response had the effect of 
reducing th~ levels of inco11sistency. 

To summarize the results of the 1976 
reinter~ie~ program: Overall, it showed 
moderate to high levels .of inconsistency 
with about one-third of the non­
attitudinal items and a high level of 
inconsistency with about one-third· of the 
attitudinal items. Only one-eighth of the 
nOnattitudinal items showed a low level 
of inconsistency. 

The range for evaluating inconsistency 
is 0-100. The rule of thumb is that 
indices below 20 are low; indices from 20 
to 50 are moderate, indicclting that there 
is some problem with inconsistent re­
porting; those over 50 are high, indicating 
that improvements are needed in the 
method used to collect these data or that 
the category 1 concepts themselves are 
ambiguous .. 

The following list sh,o·ws the 1977 
AHS-2 questionnaire nu"nlbers for those 
items asked in the 19?6. reinterview: 
Noriattitudinal, ·sections I llA and 1118, 
12*, 13*, 15a, 15b, 15c*, 363, 36b', 
37a, 37b*, 49*, 50*, 51a, 51b: 52a*, 
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54a •, 54b, 55a, 55b, 55c •, 56a, 56b, 
5Ba*, 5Bb*, 61a*; Attitudinal, section 
1118, 102 all parts*, 103 all parts*, and 
104 all parts*. Asterisks (*) indicate that 
the item had an estimated index of 
_inconsistency greater than 40. Since cross 
t3bulations involving these items may be 

subject to a large distortion because of 
the moderate to high response variance, 
they should . be considered to be less 
reliable than comparable aoss tabulations 
which do not involve these items. The 
cutoff at 40 was selected because (1) the 
shape Of the distribution had a natural 
break before 40, (2) the large sampling 
_erfors on the estimated indices indicated 
little difference between those indices 
from 40 to 50 and those greater than 50, 
and (3) the b~eak between moderate and 
high indices at 50 is arbitrary. 

The 19?0 census reinterview results 
provide illustrations of possible non­
sampling errors for some of the items 
which also appear in the AHS. For 
example, median value of homes was 
eonsistently underestimated by about 5 
percent, and the average monthly Costs of 
electricity and utility gas \Vere con­
sistently overestimated although the net 
effect o~ 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 respondents may · lack precise 
in~ormation. Also, because the results of 
the reinterview studies are derived from 
sample surveys, there is sampling error 
associated with these estimates of non­
sampling error. Therefore, the possibility 
of such errors should be taken into 

account when considering the results of 
this study. 

Coverage errors.-With respect to errors 
of coverage and estimation for missing 
data, it was mentioned ·previously (in the 
section on estimation} that the AHS new 
construction sample had deficiencies in 
the representation of conventional new 
construction. During the sampling of 
building permits, only those issUed more 
than 5 months before the survey began 
were eligible to be selected to represent 
conventional new 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 1977 AHS 
sample missed about 3.5 percent (i.e., 
about 375,000 housing units) ot all con· 
ventional new constructiOn built after 
April 1970, because the permits for these 
units, which were built before October 
1977, were issued less than 5 months in 
advance of the survey. 

In addition, the 1976 Coverage 
Improvement Program also had certain 
deficiencies. First, when the canvassing 
was done to identify mobile home parks 
that were not in the sample frame or not 
on the commercial lists, only 92 percent 
of the census address !rame ED's were 
represented. Sec;ond, it appears that the 
listing procedure (used to find mobile 
homes placed outside parks, units con­
verted from nonresidential to residential, 
and houses that had been mOved onto 
their present site) was not very efficient 
for finding nonresidential conversions 
(which might be primarily in business 
dis~ricts), since the listing procedure 

started from a residential unit. (The 
sample estimate of this component was 
approximately 16,000 housing units with 
a standard error of 12,000.) 

Finally, it is felt that deficiencies also 
exist in ED's -·Where· area ·sampling 
methods are used. As before, it had been 
assumed that all units located inside these 
ED's would be represented in the sample. 
However, it has been estimated that the 
1977 AHS sample missed as much as 2 
percent (i.e:, as much as 400,000 units) 
of all housing units in ED's where area 
sampling methods are used because these 
units were ncit listed dUring the canvassing:·· 

The third stage of ratio estimaticin 
corrects for these deficiencies as far as the 
count of total housing is concerned. 
However, biases of subtotals would still 
remain. 

Rounding erron.-ln errors associated 
with processing, the rounding of esti­
mates 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 percent­
ages, mediaii number of persons, and 
median number of rooms when these 
figures are derived from relatively large 
bases. This means that confidence inter­
vals formed from the standard errors 
given may be distorted, and this should 
be taken into accoUnf when considering 
the results· of this· survey. AISo, sir.cs 
medians in this report were computed 
using unrounded data', instea~ of the 
shown published rounded data, they can 
differ from medians calculated directly 
from the published data. 
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SAMPLE DESIGN 

The 1977 estimates are based on data 
collected in October 1977 through Janu­
ary 1978 for the Annual Housing Survey 
(AHS), which was conducted by the 
Bureau of the Census, acting as collection 
agent for the Department of Housing and 
Urban Development. The sample for this 
survey was spread over 461 sample areas 
(called primary sampling units). com­
prising 923 counties and independent 
cities with coverage in each of the 50 
States and the District of Columbia. 

Approximately 70,600 sample housing 
units (both occupied and vacant) were 
eligible for interview in the 1977 Annual 
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Housing Survey. Of this number, 4,000 
interviews were classified as "noninter­
view," for various reasons. Occupied 
housing units were classified as "non inter­
view," 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 70,600, there 
were also 6,300 sample units which were 
visited but found not to be eligible for 
interview for the AHS in terms of collect­
ing information relevant to the 1977 
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 which was in sample with cer-

. tainty. These 156 strata were mostly 
the larger SMSA's and were called self­
representing (SR), since the sample from 
the sample area repfesented just that 
PSU. Each one of the other 220 strata 
consisted of a group of PSU's and were 
referred to as non-self-representing 
(NSR). since the sample of housing units 
from the sample PSU in a stratum repre­
!>ented the other PSU's in the stratum as 
well. 

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

Designation of sample housing units for 
the 1977 survey.-The sample ·housing 

units designated to be interviewed in the 
1977 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

1. All sample housing units that were 
interviewed in the 1976 survey (which 
included all sample housin9 units 
that were selected as part of the 1976 
Coverage Improvement Program) and 
that were not part of the 1977 re­
duction. 

2. All sample housing units that were 
either type A noninterviews (i.e., units 
eligible to be interviewed) or type 8 
noninterviews (i.e., units not eligible 
for interview at the time of the survey 
but which could become eligible in 
the future) in the 1976 survey and 
that were not part of the 1977 reduc­
tion. (For a list of reasons for 'type A 
and type 8 noninterviews, see the 
facsimile of the 1977 AHS question· 
naire, page 1.) 

3. All sample housing units that were 
selected from the list of building 
permits issued since the 1976 survey. 
(Th is sample represented the housing 
units built in permit-issuing areas since 
the 1976 survey.) 

Selection of the 1973 sample housing 
units.-The overall sampling rate used to 
select the sample for the 1973 AHS was 
about 1 in 1,366. The within-PSU sam­
pling rate for the AHS was determined so 
that the overall probability of selection 
for each sample housing unit was the 
same (e.g., if the probability of selecting a 
NSR PSU was 1 in 10, then the within· 
PSU sampling rate would be 1 in i36.6). 

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
Census of Population and Housing was 
selected for the AHS. In addition, a 
sample of new construction building 
permits was also selected to represent the 
units constructed since the 1970 census. 
These samples were selected at'· about 
twice the rate mentioned previously (i.e., 
at 2 in 1,366). thereby producing a 
sample twice as large as neede~. This 
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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 enumera· 
tion 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 Nu!Tiber of group 

in the ED + quarters persons 
in the ED 

3 

4 

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

most o~ the EO'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 se­
lected. Those selected segments with an 
expected size which was a multiple of 
four were further subsampled at the time 

of the survey so that an expected four 
housing units were chosen for interview. 

The sample of new construction units 
was selected from building permits issued 
since January 1970. Within each sample 

PSU, the building permits were chrono­
logically ordered by month issued, and 
compact clusters of approximately four 

housing units were created. These clusters 
were then sampled at the rate of 2 in 
1,366. Housing units constructed since 
the 1970 census ir1 areas which do not 
issue building permits were brought into 

the sample as a result of the area sample 

described. 

Splitting of the sample.-The described 

sample selection procedure produced 
clusters (or segm~nts)of size-four housing 

units for the sample taken from the 
census address frame, the new construc­
tion frame, and the area sampling frame 
(mainly rural areas). Clusters of this size 
should result in a minimum loss in 
precision for estimates of housing char­
acteristics in rur'al areas because of the 
heterogeneity of neighboring units. How­
ever, clusters of size-two housing units 

were considered to be more optimum 
within those areas where the housing 

characteristics of neighboring units tend 
to be very similar (i.e., urban areas and 
new construction . units). A splitting 

operation was then carried out for 
clusters selected from the census address 
and the new construction frames. This 

consisted of halving each sample cluster 
from these frames. ·Thus, two housing 
units from each of these clusters were 
included in the survey and two housing 

unitS were held in reserve_ No splitting 
operation was carried out within the 
clusters selected from the area sampling 
frame; every other area sample cluster of 
four housing units was used for the 
survey and the remaining clusters were 

assigned to the reserve sample. 

Selection of supplemental sample housing 
units. in rural areas.-ln 1974, it was 
decided to increase the reliability of the 
AHS estimates of rural housing char­

acteristics by doubling the number of 
sample housing units from rural areas. 
This was accomplished by reactivating the 

reserve sample, selected in the original 
sampling operations in 1973, from rural 
areas only. For the reserve sample 
selected in census address and new con­

struction frames, this meant that the 
other half of each rural cluster (an ex­
pected two housing units) was reactivated 
in 1974. Similarly for the area sampling 
frame, this meant the entire reserve 
cluster (an expected four housing units) · 
was reactivated in 1974 if the cluster was 
rural. This supplementation increased the 
overall probability of selection for sample 

housing units in rural areas to about 2 in 

1,366; whereas, the overall probability of 
selection for sample housing units in 
urban areas remained at 1 in 1,366. 

Selection of sample housing units for the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement Pro­

gram was undertaken to correct certain 
deficiencies in the AHS national sample 

from the census address and new con­
struction frames. The coverage defi­
ciencies included the followirlg units: 

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

2. Units converted to residential use in 
structures totally nonresidential at the 

time of the 1970 census. 

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

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

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

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

probability of selection was about 1 in 
1,320. 

A sample of mobile homes placed in a 
park missed by the census or established 

after the census was also selected in two 
stages. During the first stage, a list of 
mobile home parks was obtained from 

commercial I istings. This I ist was then 
supplemented by additional parks· identi­
fied 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. 
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For the remaining units (i.e., mobile 

homes placed outside parks since the 
1970 census. mobile homes vacant at the 
time of the 1970 census, units converted 
from nonresidential to residential use 
since the 1970 census, and houses that 
have 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, suc~eeding 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 REDUCTION 

By 1977, the addition to the sample from 
primarily new construction and the cover· 
age improvements had increased the total 
sample size (interviews plus noninter­
views) to about 81,000. The sample was 
reduced by about 7 percent to approxi­
mately 75,000. 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 un­
changed, and, for the rest of the units, 
the probability of selection was about 1 
in 1,4 72 if they were urban and about 
in 736 if they were rural. 

ESTIMATION 

In 1977, 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 en~ountered 
in the AHS. This noninterview adjust­
ment was done separately for occupied 
and vacant units. The non interview ad­
justment was equal to the following ratio: 

1 CEN·SUP units resulted from a 1970 
census evaluation study and represented units 
missed in the 1970 census. 
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Interviewed housing units 
+ noninterviewed housing units 

Interviewed housing units 

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

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

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

NSR strata in a census region 

Estimate of the housing population 
category using 1970 census housing 
counts for sa.inple 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 obtain­
ing the 1970 census housing counts for 
each of the residence-tenure categories 
for each NSR sample PSU, weighting 
these counts by the inverse of the prob· 
ability of selecting that PSU, and 
summing these weightE!d 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 independ· 

ently derived current estimate where a 
known deficiency in the AHS sample 
exists (see the section on nonsampling 
error) for each of the four regions. This 
estimate was considered to be the best 
estimate available for the number of 
conventional new construction units in 
this category. The second-stage ratio 
estimation factor was as follows: 

Current best estimate of ·new 

construction in the category 

AHS sample estimate of new construction 
units in the category 

The numerators of the ratios were 
derived from data based on the Survey of 
Construction (SOC). 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units using the existing 
111Jeight after the first-stage ratio estima· 
tion procedure. The compute~ second­
stage ratio estimation factor was then 
applied to the existing weight for each 
sample unit in each second-stage ratio 
estimation category. 

The third-stage ratio estimation 
procedure was employed for all AHS 
sample units. This procedure was de­
signed to adjust the AHS sample esti­
rTiates· of housin9 (i.e.,1 the estimates 
employing the noninterview, first-stage, 
and second-stage adjustments) to in· 
dependently derived cur'rent housing 
estimates for 4 categories of vacant hous­
ing units and for 24 categories of occu­
pied housing units. Each of these 24 
categories is a combination of the char­
acteristics of residence, tenure, race of 
head, and sex of head. 

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

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for 
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 
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vacant housing units were derived from 
data based on the Housing Vacancy 
Survey (HVS), a quarterly vacancy survey 
also conducted by the Bureau of the 
Census. 

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

The second- and third-stage ratio 
estimation procedures were iterated in 
order to bring the AHS estimates into 
close agreement with both sets of "in­
dependent" estimates. The 'second-stage 
was modified so that the estimates for all 
15 categories o_f new construction would 
be identical to the estimates before the 
third-stage. Hence, the repeated second­
stage had the' effect of controlling the · 
AHS sample estimates of new construc­
tion units to the "unbiased" sample 
estimates for 14 categories of new con­
struction units for each of the 4 regions 
(i.e., 9 categories for conventional new 
construction units and 5 for new con­
struction mobile homes) and, as before, 
of adjusting the AHS sample estimate of 
1 category of conventional new con­
struction units to an independently 
derived current estimate. 

The numerators were either the un­
biased weighted estimates for the AHS 
sample units, using the existing weight 
after the first-stage ratio estimation 
procedure (i.e., the estimates employin~ 
the noninterview and first-stage adjust­
ments) or the independent estimate de­
rived 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 
ttie existing weight on the appropriate 
records, and the resulting product was 
used as the final weight for tabulation .. 

The effect of the· third-stage ratio 
estimation procedure, as well as the over-

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

RELIABILITY OF THE ESTIMATES 

" There are two types of possible errors 
associatEid with .estimates based.,on ,data 
from sample surveys; sampling and non­
sampling errors. The following is a 
description of the sampling and non· 
samplirig errors associated with the AHS 
national sample. 

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of possible samples of the same 
size that could have been selected using 
the same sample design. Even if the same 
schedules, instructions, and interviewers 
were used, estimates from each of the 
different samples would differ from each 
other. The variability between estimates 
from all possible samples is defined as 
sampling error. One common measure of 
sampling error is the standard error which 
measures the precision with which an 
estimate from a sample approximates the 
average results of all possible samples, In 
addition, the standard error, as calculated 
for th is 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 norisampling 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 calcu­
lated 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 in­
clude the average result of all passible 
samples; 

3. ~pproximately 95 percent of the 
intervals from two standard errors 
below the estimate to two standard 
err9rs above the estimate would in­
clude the average result of all possible 
samples. 

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

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

Standard errors of estimates of levels.­
Tables I and 11 present the standard errors 
applicable to the 1977 national housing 
inventory estimates in this report. Tables 
111 and IV present the standard errors for 
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each of the four regions; Northeast, 
North Central, South, and West. Linear 
interpolation should be used to determine 
standard errors for levels of estimates not 
specifically shown in tables I through IV. 

Standard errors of estimates of percent­
ages.-The reliability of an estimated per· 

centage, computed by using sample data 
for both numerator and denominator, 
depends upon both the size of the per· 
centage and the size of the total upon 
which the percentage is based. Estimated 
percentages are relatively· more reliable 
than the corresponding estimates of the 

numerators of the percentages, particu­
larly if the percentages are 50 percent or 

more. 
Tables V, Vl,.Vll, and VIII present the 

standard errors of estimated percentages. 

Table V shows the approximate standard 
errors of all national estimated 
percentages of housing units except those 
pertaining to the specified items in table 

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

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1977 (Excluding Estimates of 
Housing Units Pertaining to lacking Complete Plumbing Facilities, Mobile Ho mes, and Households 
with Head of Spanish Origin) 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of " 

estimate Total or 
Black 

estimate Total or 
Black White White 

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

0 .......... 2 2 1,000 ...... 40 38 

5 .......... 3 3 2,500 ...... 63 53 

10 ......... 4 4 5,000 ...... 88 55 

25 ......... 6 6 10,000 ..... 120 -
50 ......... 9 9 25,000 ..... 168 -
100 ........ 13 13 50,000 ..... 177 -

250 ........ 20 20 75,000 ..... 95 -

500 . . . . . . . . 29 28 

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Pertaining to lacking Complete 
Plumbing Facilities, Mobile Homes, and Households with Head of Spanish Origin: 1977 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 

estimate Total, White or 
Black 

estimate Total, White or 
Black Spanish origin Spanish origin 

(OOOI (000) (000) (OOO) (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 ..... 213 -

250 . . . . . . . . 24 24 75,000 ..... 114 -
500 ........ 34 33 
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V 111 should be used for those specified 
items for each of the four regions; 
'Northeast, North Central, South, and 
West. 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. 

Standard errors of ratios.-For ratios of 
the form (100) (x/y), where x isnot a sub­
class of y, tables V through VIII under­
estimate the standard error of the ratio 
when there is little or no correlation be­
tween 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 approxi· 
mately equal to: 

(100) (x/y) · (:x) 

2 

+ (i-) 2 

where: x the numerator of the 
ratio 

y the denominator of the 
ratio 

a = x 

a = y 

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

Illustration of the use of the standard 
error tables. Illustration I. -Table A-1 of 
this report shows that in the United 
States there were 5,489,000 owner­

occupied housing units occupied by 
recent movers in 1977. Interpolation of 
the data in table I shows that the stand­
ard error of an estimate of this size is 

approximately 91,000. The following 
procedure was used in interpolating: 

The information presented in the fol· 
lowing table was extracted from table 
I. The entry for "x" is the on,e sought. 
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Size of 
estimate 

(000) 

5,000 ......... . 
5,489 ......... . 
10,000 ........ . 

Standard 
error 

(OOO) 

88 
x 

120 

By vertically interpolating between 88 
and 120, the entry for "x" is de­
termined to be 91. 

5,489-5,000 = 489 
10,000- 5,000 = 5,000 

489 
88 + 5.ooo I 120- 88) = 91 

Consequently, the 68·percent confidence 
interval, as shown by these data, is from 
5,398,000 to 5,580,000 housing units. 
Therefore, a conclusion that the average 
estimate of 1977 housing units of this 
type lies within a range computed in this 
way would be correct for roughly 68 
percent of all possible samples. Similarly, 
we could conclude that the average esti­
mate, derived fron1 all possible samples, 
lies within the interval from 5,343,000 to 
5,635,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 5,307,000 to 
5,671,000 housing units with 95 percent 
confidence. 

TABLE 111. Standard Errors of Estimated 
Numbers of Housing Units Pertaining to Each 
of the Regions; Northeast, North Central, 
South and West: 1977 (Excluding Estimates 
of H~using Units Pertaining to lacking 
Complete Plumbing Facilities, Mobile Homes, 
and Households with Head of Spanish Origin) 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

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

5 ....... 3 2,500 .. 70 

10 ...... 4 5,000 . . 97 

25 ...... 7 10,000 133 

50 ...... 10 25,000 187 

100 ..... 14 50,000 196 

250 ..... 22 75,000 105 

500 ..... 32 

TABLE IV. Standard Errors of Estimated 
Numbers of Housing Units Pertaining to 
lacking Complete Plumbing Facilities, Mobile 
Homes and Households with Head of Spanish 
Origin.' for Each of the Regions: Northeast, 
North Central, South, and West: 1977 

(68 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ....... 3 1,000 . . 54 

5 ....... 4 2,500 . . 84 

10 ...... 5 5,000 . . 117 

25 ...... 9 10,000 160 
50 ...... 12 25,000 225 

100 ..... 17 50,000 236 
250 ..... 27 75,000 126 
500 ..... 38 

Table A·1 also shows that of the 
5,489,000 owner-occupied housing units 
occupied by recent movers in 1977, 
340,000, or 6.2 percent, had 6 persons or_ 
more. Interpolation of the data in table V 
(i.e., interpolation on both the base and 
percent) shows that the standard error of 
the percentage is 0.4 percentage points. 
The following procedure was used in 
interpolating: 

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

Base of Estimated percentagP. 
percentage 

(000) 5 6.2 10 

5,000 ... 0.4 a 0.5 
5,489 ... p 

10,000 .. 0.3 b 0.4 

1. By horizontal interpolation between 
0.4 and 0.5, the entry for cell "a" is 
determined to be ·a.4. 

6.2-5.0 = 1.2 
10.0-5.0 = 5.0 

0 4 + l2 (0 5-0 4) = 0 4 . 5.0 . . . 

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

6.2-5.0 = 1.2 

10.0-5.0 = 5.0 

1.2 
0.3 + - (0.4-0.3) = 0.3 

5.0 

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

5 ,489-5 ,000 = 489 

10,000-5,000 = 5,000 

489 
0.4 + 5,000 (0.3-0.4) = 0.4 

Consequently, the 68-percent confidence 
interval, as shown by these data, is from 
5.8 to 6.6 percent; the 90·percent confi­
dence interval is from 5.6 to 6.8 percent; 
and the 95·percent confjdence interval is 
from 5.4 to 7 .0 percent. 

Illustration 11. -Table A· 19 of this report 
shows that in the United States in 1977 
there were 223,000 owner-occupied ho us· 

· ing units occupied by Spanish recent 
movers. Interpolation of the data in table 
11 shows that the standard error of an 
estimate of this size is approximately 
22,000. Consequently, the 68-percent 
confidence interval is from 201,000 to 
245,000 housing units. Therefore, a con· 
clusion that the average estimate, derived 
from all possible samples, of 1977 
owner-occupied housing units which were 
occupied by Spanish recent movers lies 
within a range computed in this way 
would be correct for roughly 68 percent 
of all possible samples. Similarly, we 
could conclude that the average estimate, 
derived from all possible samples,· lies 
within the interval from 188,000 to 
258,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 179,000 to 

267 ,000 housing units with 95 percent 
confidence. 

Table A·19 also shoWs that of the 
223,000, 1977 owner-occupied housing 
units occupied by Spanish recent movers, 
78,000, or 35.0 percent, had two bed­
rooms. I nterpolati9n of the data in table 
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VI (i.e., interpolation on both the base 
and the percent) shows that the standard 
error of the above percentage is 5.0 
percentage points. Consequently, the 
68-percent confidence interval, as shown 
by these data, is from 30.0 to 40.0 
percent; the 90-percent confidence inter­
val is from 27.0 to 43.0 percent; and the 
95-percent confidence interval is from 
25.0 to 45.0 percent. 

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

. ard error of a differe~ce between esti­
mates is approximately equal to the 
square root of the sum of the squares of 
the standard errors of each estimate 
considered separately. ThiS formula is 
quite accurate for the difference between 
estimates of the same characteristics in 

two different areas or the difference 
between separate and uncorrelated 
characteristics in the same area. If, how­
ever, there is a high positive correlation 
between the two characteristics, the 
formula will overestimate the true error. 
However, if there is a high negative 
correlation between the two character­
istics, the formula will underestimate the 
true standard error. 

'Illustration of the computation of the 
standard error of a difference. -Table A-1 
shows that in the United States in 1977 
there were 512,000 owner-occupied hous­
ing units occupied by recent movers with 
5 persons. Thus, the apparent difference 
between the number of 1977 owner­
occupied housing units occupied by 
recent movers with 5 persons and the 
number with 6 . persons or more is 
172,000. Interpolation of the data in 
table I shows that the standard error on 
an estimate of 512,000 to be approxi­
mately 29,000 and the standard error on 
an estimate of 340,000 to be approxi­
mately 23,000. Therefore, the standard 
error of the estimated difference of 
172,000 is about 37,000. 

37,000 = ~(29,000) 2 + (23,000) 2 

Consequently, the 68-percent confidence 
interval for the 172,000 difference is 
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TABLE V .. Standard Errors of Estimated Percentages of Housing Units: 1977. (Excludt!s Estimated 
Percentages of Housing Units Pertaining to Lacking Complete Plumbing Facilities, Mobile Homes, 
and Households with Head of Spanish Origin) 

(68 chances out of 1 00) 

Base of 
Estimated percentage' 

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

IOOO) 100 99 98 95 90 85 75 50 

5 ........ 24.6 24.6 24.6 24.6 24.6 24.6 24.8 28.6 
10 ....... 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2 
25 ....... 6.1 6.1 6.1 6.1 7.7 9.1 11.1 12.8 
50 ....... 3.2 3.2 3.2 3.9 5.4 6.5 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 1.8 2.0 
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 0.5 0.6 0.8 0.9 
10,000 ... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.4 0.4 
50,000 ... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.05 0.07 0.10 0.14 0.2 0.2 0.2 

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

TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking 
Complete Plumbing Facilities, Mobile Homes, and Households wit~ Head of Spanish Origin: 1977 

(68 chances out of 100) 

Base of 
Estimated percentage' 

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

IOOO) 100 99 98 95 90 85 .75 50 

5 ........ 32.2 32.2 32.2 32.2 32.2 32.2 32.2. 34.4 
10 ....... 19.2 19.2 19.2 19.2 19.2 19.2 21.1 24.3 
25 ....... 8.7 B.7 8.7 8.7 9.2 11.0 13.3 15.4 
50 ....... 4.5 4.5 4.5 4.7 6.5 7.8 9.4 10.9 
100 ...... 2.3 2.3 2.3 3.4 4.6 5.5 6.7 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 2.5 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 0.2 0.2 0.2 0.3 0.3 
75,000 ... - 0.06 0.08 0.12 0.2 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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from 135,000 to 209,000 housing units. 
Therefore, a conclusion that the average 
estimate of this difference, derived from 
all possible samples, lies within a range 
computed in this way would be correct 
for roughly 68 percent of all possible 
samples. Similarly, the 90:percent confi· 
dence interval is from 113,000 to 
231,000 housing units. and the 95-
percent confidence interval is from 
98,000 to 246,000. Thus, we can con­
clude with 95 percent confidence that the 
number of 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 or more since the 
95-percent confidence interval of this 
difference does not include zero or 
negative values. 

Medians. -For the medians presented in 
certain tables, the sampling error depends 
on the size of the base and on the 
distribution upon which th~ 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 confi· 
dence limits of a median base on sample 
data: · 

1. From the tables, determine the 
standard error of a 50-percent char· 
acteristic on the base of the median; 

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

3. Using the distribution of the char· 
acteristic, read off the confidence in· 
terval corresponding to the two points 
established in step 2. 

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

A two-standard-error confidence in­
terval may be determined by finding the 
values corresponding to 50 percent plus 
and minus twice the standard error de-

TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of the 
Four Regions; Northeast, North Central, South, and West: 1977 (Excluding Estimated Percentages 
of Housing Units Pertaining to Lacking Complete l'tumbing Facilities, Mobile Homes, and 
Households with Head of Spanish Origin) 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 28.7 28.7 28.7 28_7 28.7 28.7 28.7 31.8 
10 - ..... - 16_8 16.8 16_8 16.8 16.8 16.8 19.4 22.5 
25 ....... 7.5 7.5 7.5 7.5 8.5 10.1 12.3 14.2 
50 ..... - . 3.9 3.9 3.9 4.4 6.0 7.2 8.7 10.0 
100 ...... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1 
250 ...... 0.8 0.9 1.3 2.0 2.7 3.2 3.9 4.5 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 . ... 0.08 0.3 0.4 0.6 0.9 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 0.13 0.2 0.3 0.3 0.4 0.4 
50,000 - .. - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 
75,000 - .. - 0.05 0.07 0.11 0.2 0.2 0.2 0.3 

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

TABLE VIII. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking 
Complete l'tumbing Facilities, Mobile Homes, and Households with Head of Spanish Origin, for 
Each of the Four Regions; Northeast, North Central, South, and West: 1977 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(OOO) 100 99 98 95 90 85 75 50 

5 ........ 36.9 36.9 36.9 36.9 36.9 36.9 36.9 38.2 
10 .. · ..... 22.6 22.6 22.6 22.6 22.6 22.6 23.4 27.0 
25 ....... 10.5 10.5 10.5 10.5 10.5 12.2 14.8 17 .1 
50 ....... 5.5 5.5 5.5 5.5 7.2 8.6 10.5 12.1 
100 .... - . 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.5 
250 ...... . 1.2 1.2 1.5 2.4 3.2 3.9 4.7 5.4 
500 - .. - - . 0.6 0.8 1.1 1.7 2.3 2.7 3.3 3.8 
1,000 . ... 0_3 0_5 0.8 1.2 1.6 1.9 2.3 2.7 
2,500 .... 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7 
5,000 .... 0.06 0.2 0.3 0.5 0_1 0.9 1.0 1.2 
10,000 ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
25,000 ... 0.01 0.11 0.2 0.2 0.3 0.4 0.5 0.5 
50,000 . .. 0.01 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06 0.09 0_14 0_2 0.2 0.3 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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termined i'l step 1. For about 95 out of 
100 possible samples, the average median 
from all possible samples would lie be­
tween these two values. 

Illustration of the computation of the 
95-percent confidence interval for a 
median.-Table A-1 of this report shows 
the median number of persons in owner­
occupied housing units occupied by 
recent movers in the United States was 
2.9 in 1977. The base of the distribution 
from which this median was determined 
is 5,489,000 housing units. 

1. From table V, the standard error of 
a SO-percent characteristic on the base 
of 5 ,489 ,000 is 0.9 percentage points. 

2. To obtain a two-'standard-error 
confidence interval on the estimated 
median, add to and subtract from 50 
percent tWice the standard error de­
termined in step 1. This yields per­
centage limits of 48.2 and 51.8. 

3. From table A· 1, it can be seen by 
cumulating the frequencies for the 
first 2 categories that 2,288,000 
owner-occupied housing units occu· 
pied by recent movers, or 41. 7 per­
cent, had 1 or 2 persons (actually, the 
category of 2 persons is considered to 
be from 1.5 to 2.5 persons) and that 
an additional 1, 108,000 housing units, 
or 20.2 percent, had 3 persons (i.e., 
2.6 to 3.6 persons). By linear inter­
polation, the lower limit of the 95· 
percent confidence interval is found to 
bo about 2.8. 

2.6 + (3.6-2.6) (48.2-41.7) = 2.8 

20.2 

Similarly, the upper limit of tha 95· 
percent confidence interval is found to 
be about 3.0. 

2.5 + (3.5-2.5) (51.8-41.7) = 3.0 

20.2 

Thus, the 95-percent confidence in­
terval ranges from 2.8 to 3.0 persons. 

Nonsampling errors'.~ln general, non­
sampling errors can be attributed to many 
sources: Inability to obtain information 
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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. As can 
be seen from this list, nonsanlpling errors 
are not unique to sample surveys since 
they can, and do, occur in complete 
censuses as well. 

Obtaining a measurement of the total 
_nonsampllng error ass'ociated with the 
estimates from a survey is very difficult, 
considering the number of possible 
sources of error. However, an attempt 
was n:iade to measure some of the non· 
sampling errors associated with the esti· 
mates for the 1977 AHS national sample. 

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

. readings and thus were the basis for the 
measurement of the "content" error of 
these AHS estimates. 

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

1. The correct unit was visited. 
2. The correct number of housing 
units were interviewed at that address. 
3. The correct information on "Year 
Built" was obtained. 
4. The correct information on "Ten­
ure" was obtained. 
5. The correct information on "House­
hold Composition" was obtained. 
6. The correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Occu­
pancy Status" was obtained. 

The resu Its of the 1977 reinterview 
study were not available at the time of 
publication. However. it is expected that 
they will be similar to the 'results of the 
1976 reinterview study which are pre­
sented in ·the Census Bureau memo­
randum, "Reinterview Results for the 
Annual Housing Survey-National 
Sample, 1976." Unlike the years prior to 
1976, the respondent's answers in the 
reinterview were not reconciled to the 
original answers given in the AHS inter· 
view; i.e., after the question was answered 
in the reinterview, the interviewer did not 
present the previous responses and then 
ask the respondent to decide upon the 
best answer. Comparing the reinterview 
resu Its of 1976 with the years prior to 
1976, we found that the estimates of 
inconsistency of all items (nonattitudinal 
and attitudinal) increased substantially in 
the 1976 results. In other words, provid­
ing the interviewer with the original 
response had the effect of reducing the 
levels of inconsistency. 

To summarize the results of the 1976 
reinterview program: Overap, it showed 
moderate to high levels of inconsistency 
with about one-third of the non­
attitudinal items and a high level of 
inconsistency with about one-third of the 
attitudinal items. Only one-eighth of the 
nonattitudinal items showed a low level 
of incionsistency. 

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

The following list shows the 1977 
AHS-2 questionnaire numbers for those 
items asked in the 1976 reinterview: 
Nonattitudinal, sections I I IA and 111 B, 
12*, 13', 15a, 15b, 15c'; 36a, 36b*, 
37a, 37b', 49', 50', 51a, 51b, 52a*, 
54a*, 54b, 55a, 55b, 55c', 56a, 56b, 
58a ... , 58b ... , 61a•; Attitudinal, section 
1118, 102 all parts, 103 all parts', and 
104 all parts•. Asterisks (•) indicate that 
the item had an estimated index of 

.<.! 



APPENDIX B-Continued 

inconsistency greater than 40. Since cross 
tabulations involving these items may be 
subject to a large distortion because of 
the moderate to high response variance, 
they should be considered to be less 
reliable than comparable cross tabulations 
which do not involve these items. The 
cutoff at 40 was selected because ( 1) the 
shape of the distribution had a natu_ral 
break before 40, (2) the large sampling 
errors on the estimated indices indi· 
cated little difference between those in· 
dicies from 40 to 50 and those greater 
than 50, and (3) the break between 
moderate and high indices at 50 is arbi­
trary. 

The 1970 census reinterview results 
provide illustrations of possible non­
sampling errors for some of the items 
which also appear in the AHS. For 
example, median value of homes was 
consistently underestimated by about 5 
percent, and the average monthly costs of 
electricity and utility gas were con­
sistently overestimated although the net 
effect on 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 respondents may lack precise 
information. Also, because·the results of 
the reinterview studies are derived from 
sample surveys, there is sampling error 
associated with these estimates of non­
sampling error. Therefore, the possibility 
of such errors should be taken into 
account when considering the results of 
this study. 

*U.S. QOVBR*EN'l' PRIN'l'IUG DnICB1 1979 0-281-049/1074 

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

It is estimated that the 1977 AHS 
sample missed about 3.5 percent (i.e., 
about 375,000 units) of all conventional 
new construction built after April 1970, 
because the permits for these units, 
which were built before October 1977, 
were issued less than 5 months in advance 
of the survey. 

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

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

Finally, it is felt that 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 
1977 AHS sample missed as much as 2 
percent (i.e., as much as 400,000 units) 
of all housing units in EO's where area 
sampling methods are used because these 
units were not listed during the canvassing. 

The third stage of ratio estimation 
corrects for these deficiencies as far as the 
count of total housing is concerned. How· 
ever, biases of subtotals would still remain. 

Rounding errors.-ln errors associated 
with processing, the rounding of esti­
mates 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 per­
centages, median number of persons, and 
median number of rooms when these 
figures are derived from relatively large 
bases. This means that confidence in· 
tervals formed from the standard errors 
given may be distorted, and this should 
be taken into account when considering 
the results of this survey. Also, since 
medians in this report were computed 
using unrounded data, instead of the 
shown published rounded data, they can 
differ from medians calculated directly 
from the published data. 
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SAMPLE DESIGN 

The 1977 estimates are based on data 
collected in October 1977 through 
January 1978 for the Annual Housing 
Survey (AHS), which was conducted by 
the Bureau of the Census, acting as 
collection agent for the Department of 
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Housing ·and Urban Development. The 
sample for this survey was spread over 
461 ·sample areas (called primary sam· 
piing units), comprising 923 counties and 
independent cities with coverage in each 
of the 50 States ·and the District of 
Columbia. ·-

Approximately 70,600 sample hciusing 
units (both occupied and vacant) were 
eligible for interview in the 1977 Annual 
Housin'g Survev .. Of this number,' 4,000 
interviews were classified as "non inter. 
vie·":",,· for va.riou~ reasons. Occupied 
housing units were classified as "non inter· 
view,'.' mainly, because the. occupants 
r.etuS~d to be interviewed after rePeated 
calls. For vacant housing units, interviews 
were not obtained because an informed 
respon'dent was not found after repeated 
visits.· In addition to the 70,600, there 
were, also 6,300 sample units which were 
visited but found not to be eligible for 
intef~iew for the AHS in terms of col· 
lectif":!g information relevant to the 1977 · 
fi·ouSi~·lg inventory. · 

• I : ' • ,. 

· SeleCtion of sample areas.-The. United 
Sta!es was divided into areas made up of 
cou~iies and independent cities referred 
to ~.s. primary sampling units (PSU'S)., 
These PSU's were then grouped i~to 376 
straia, 156. of which cons!sted. of only 
1 PSU which ~as in sample with cer· 
ta~nty. These 156 strata were mostly thf 
larger SMSA's and were called self­
representing (SR), since the sample from 
the. sample. area represented just that 
PSU ... Each one of the other 220 strata 
consisted of a 9roup of PSU's and were 
retei-~ed .. to .a~ n.on-self:representing 
(NSR), since 'the sample 'at housing units 
from the sample PSU in a stratum repre· 
sented the· othe-r 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.) 
Jn 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 2 
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 1977 survey.-The sample housing 
units designated to be interviewed in the 
1977 survey consisted of the following 
categories, which are described in detail 
in succeeding sections. 

1 ~ _All sample housing units that were 
interviewed in the 1976 survey (which 
_inc!uded all sample housing units 
that were selected as part of the 1976 
Coverage Improvement Program) and 
th3t were not part of the 1977 re· 
du.ction. 

2. All sample housing units that were 
either type A noninterviews. (i.e., units 
eligibl~ 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 1976 si.Jrvey and 
that were not part of the 1977 reduc· 

~ tion. (For a list of reasons ,for type A 
and type B noninterviews, see the 
facsimile of the 1977 AHS question­
naire, page 1.) 

3. All sample housing units that were 
selected . from the list of building 
permits issued since the ,1976 survey. 
(This sample represented the housing 
units built in permit-issuing:areas since 
the 1976 survey.) 

Selection ·of the 1973 sample housing: 
units.-The overall ,sampling rate used to, 
select the sample for the 1973 AHS was 
about 1 in 1,366. The within-PSU sam· 
piing rate for 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 with in· 
PSU sampling rate would be 1 in 136.6). 

Within the sample PSU's, a sample of 
the housing units enumerated in the 1970 
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Census of Population and Housing was 
selected for the AHS. In addition, a 
sample of new construction building 
permits was also seleCted to represent the 
units constructed siiice the 1970 census. 
These

1 
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 
selecte~ in several stages. Within the 
sample PSU's, the first step was the 
selection of a sample Of census enumera­
tion 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 + Number of group 
in the ED 

4 

quarters persons 
in the ED 

3 

The next step was to select an ex­
pected cluster of about four neighboring 
housing units within each sample ED. For 
most of the ED 's, the selectiqn 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 expec~ed 

size of four, or a multiple of four, 
housing u~its) and a segment was se­
lected. Those selected segments with an 
expected size which was a multiple of 
four were further subsampled at the time 

:of the survey so that an expected four 
housing units were chosen for interview. 

The sample of new construction units 
was selected from building permits issued 

since January 1970. Within each sample 
PSU, the building permits were chronolo­
gically ordered by month issued, and 
compact clusters of approximately four 
hOusing units were cr~ated. These clusters 
were then .sampled. at the rate of· 2 in 
1,366. Housing units constructed since 
the 1970 census ir:i 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 
sa~ple selection pr~cedure produced 
clusters (or segments) of size-four housing 
units for the sample taken from the 
census address frame, the new construe· 
ti'on 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 ne.ighboring 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 b.e very similar (i.e., urba'n 
areas and new construction units). A 
splitting oPeration was then carried out 
for clusters, selected from the census 
address and th~ new construction frames. 
This consisted of halvi_ng ·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 seleC:ted frorii. the "area Sam· 
piing 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 su~plemei1t~I samp!e housing 
units in rural areas . ....:..ln 1974, it was 
decided to increase the· rel iab.ility of the 
AHS estimates of rural housing character­
istics by doubling the num~r of sar:npl~ 
housing units. from rural areas. This was 
accomplished by reactivating the reserve 
sample selected in the original samplinQ 
operations in 1973 from rural areas only. 
FOr the reserve sample selected in ce':lsus 
address and new construction frames, this 

meant that the other half of each rural 
cluster (an expected two housing units) 
was reactivated in 1974. Simil~rly, for the 
area sampling frame, this mea~t 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 sel~ction for sample 
housing units in urban areas remained at 
1 in 1,366. 

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

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

2. Units converted to ·residential use in 
str~ctures tOtally nonresidential at the 
ti me of the 1970 census. 

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

4. Mobile homes placed in parks either 
riiisSed in the 1970 ·census or estab· 
lished 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 ce~sus, ~ere !de~tified from the 
Survey of Construction (SOC), a survey 
<J:f building permits conducted monthly 
by the Bureau of the Census. These units 
were then sampled so that the overall 
probability of selection was about 1 in 
1,320. 

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

For the remaining units (i.e., mobile 
homes placed outside parks since the 
1970 census, mobile homes vacant ai.the 
time of the 1970 census, units converted 
from nonresidential to residential use 
since the 1970 census, and houses th~t 
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 reduction.-By 1977, the addition 
to the sample from primarily new con· 
struction and the coverage improvements 
had increased the total sample size (inter­
views plus noninterviews) to about 
81,000. The sample was reduced by 
about 7 percent to approximately 75,000. 
However, this reduction did not include 
any CEN-SUP1 units or units which 
were selected as part of the 1976 Cover· 
age 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 Ho_us­
ing.-The estimates pertaining to the 
1970 housing inventory (i:e., the housing 

1 CEN·SUP units resulted from a 1970 
census evaluation study and represented units 
missed in the 1970 census. 
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inventory that existed at the time of the 
1970 census) ar; 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 Char­
acteristics, .United States Summary. 

ESTIMATION 

AHS national sample.-The AHS national 
sample produced estimates of two types: 
Estimates of the ·1977 housing inventOry 
and estimates of units removed from the 
housing inventory between · 1973 and 
1977 (i.e., 1973-1977 lost units). Ea,ch 
type of estimate employed a separate, 
though similar, estimation procedure. 

1977 housing inventory.-ln 1977, the 
AHS estimates employed a three·stage 
ratio estimation procedure. However, 
prior to implementation of the proce­
dure, the basic weight (i.e., the inverse of 
the prObability of selection) was adjusted 

to accour:it for the type f:. 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 proce­
dure was employed for sample housing 
units from non-self-representing (NSR) 
PSU's only. This procedure was designed 
to reduce the contribution to the varian·ce 
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 
N_SR housing population in each of the 
four census regions of the country. 

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

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

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

census region 

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

The second-stage ratio estimation 
procedure was designed to adjust the 
AHS sample estimate of one category of 
conventional new construction units; i;e., 
one category of sample units b~ilt 

April 1, 1970, or later, to an· in· 
dependently derived current estimate 
where a known deficiency in the AHS 
sample exists (see the seCtion on non­
sampling error) for each· of the four 
regions. This estimate was considered to 
be the best estimate avail~ble for the 
number of conventional new construction 
units in th is category. The second-stage 
ratio estimation factor was as follows: 

Current best estimate of new 
construction in the category 

AHS sample estimate of new construction 
units in the category 

The numerators of the ratios were 
derived from data based on the Survey of 
Construction (SOC). 

The denominators of the ratios were 
obtained from the weighted estimates for 
the AHS sample units using the existing 
weight after the first·stage ·ratio estima­
tion procedure. The compr•ted second­
stage ratio estimation factor was then 
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applied to the existing weight for each 
sample unit in each second-stage ratio 
estimation category. 

The th i rd~stage ratio estimation 
procedure was employed for all AHS 
sample units. This procedure was· de­

signed to adjust the AHS sample esti­
mates of housing (i.e., the estimates 
employing the noninterview, first-stage, 

and sec6nd-stag'e adjustments) to in­
dependently derived current housing 
estimates for 4 categories of vacant hous-, 
'ing units and for 24 categories of occu­

pied housing units. Each of these 24 

categories is a_ combination of the char­
acteristics of residence, tenure, race of 
head, and sex of head. 

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

follows: 

Current independent estimate of housing 
units in the category 

AHS sample estimate of housing units 
in the category 

The numerators of the ratios for occu­

pied housing units were derived from data 
based on the Current Population Survey 
(CPS), a sample household survey con­

ducted monthly by the Bureau of the 
Census. The numerators of the ratios for 

vacant housing units were derived from 
data based on the Housing Vacancy 
Survey (HVS), a quarterly vacancy survey 
also conducted by the Bureau of the 
Cen.sus. 

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

mation procedure. The computed third­
stage ratio estimation factor was then 
applied to the existing weight for each 

·sample unit in each third-stage ratio 

estimation categorV. 
The second- and third-stage ratio esti­

mation procedures were iterated in order 
to bring the AHS estimates into' clo~e 
agreement with both sets of "in­
dependent" estimates. The second-stage 

was modified so that the estimates for all 

15 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 construc­
tion units to the "unbiased" sample 

estimates for 14 categories of new con­

struction units for ea'ch of the 4 regions 
(i.e., 9 categories for conven.tional new 

construction units and 5 for new con­
struction mobile homes) and,_as before, 
of adjusting the AHS sample estimate of 
1 category of conventional new· con­
struction units .... to an independently 
derived current estimate. 

The numerators were either the 

unbiased weighted estimates for the AHS 
sample units, using the existing weight 

after the first-stage ratio estimation 
procedure (i.e., the estimates employing 
the noninterview and first-stage adjust­
ments) or the independent estimate 

derived from data based on the Survey of 
Construction (SOC). 

The denominators of the ratios in th is 
iterative process were obtained frOm· the 

weighted estimates for the AHS sample 
units after the previous stag'e of ratio 

estimation. The factors res!Jlting from 
this iterative process were then applied to 

the ~xisting weight on the app~opriate 
records, and the resulting ·product was 
used as the final weight for tabulation. 

The effect of the third-stage' ratio 
· estimation procedure, as well as the over­

all estimation procedure, was to reduce 
the sampling error for most statistics 
below what would have been obtained by 
simply weighting the results of the sample 

by the inverse of ~he probability of 
selection·. The distribution of the housing 
popula-1.ion selected for the sample dif­

fered somewhat, by chance, from that of 

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

status, residence, race of head, and sex of 
,head. These characteristics are probably 
closely correlated with other housing 
characteristics measured for the· AHS. 
Therefore,· through the use of the 'three­

stage ratio estimation procedure, one can 
expect the sample estimate to be im­
proved substantially. 

1973-1977 lost units.-The 1973:1977 
lost unit estimates employed the three· 
stage ratio estimation procedure used to 
produce the AHS national estimates of 
the 1973 housing inventory, described in 
the 1973 Current Housing Report, Series 

H-150-73, General Housing Character­
istics for the United States and Regions. 
These 1973-1977 lost units do not in­

clude the housing units from the 1·97.6 

Coverage Improvement. Since the 
1973-1977 lost units existed, by defini· 
tion, in the 1973 housing inventory, there -
was a 1973 housing inventory weight 

associated-with each 1973-1977 lost unit. 
This weight, adjusted for the 1977 re­
duction, was used to· tabulate the esti­
mates of the characteristics of the 
1973-1977 lost units. Also, the general 
effect of this estimation procedure was to 
reduce the sampling error for most sta­
tistics below what would have been ob­

tained by simply wei9hting the re~ults of 
the sample by the inverse of the prob­
ability of selection. 

: Ra.tio estimation pr'ocedure of the 1970 
Census_of Population a.id Housing.-This 

report presents data on>he housing char­
acteristics of the 1970 ~ensus of Popula­
tion an,d 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( 11-B 1, 
Detailed Housing Characteristics, United 
States Summary. 

RELIABILITY OF THE ESTIMATES 

There are two type_s of possible errors 
associated with estimates based on data 
from sample surveys; sampling· and non­
sampling errors. · The following is a 

description of .the sampli!19 and non­
sampling errors associated with the AHS 
national sample and of the nonsampling 
errors associated . with the 1970 census 

-estimates. A description of the sampling 
errors 1 associated with the. sample esti­
mates from the 1970 census appears in 
the 1970 census report, HC( 1)-B1, De­
tailed ,Housing Characteristics, United 
States Summary. The sampling errors for 
1970 census data are much smaller than 

for AHS data. Therefore, in making com­
parisons between the two data sources, 

it can be safely assumed 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 
schedules, instructions, and interviewers 

were used, estimates from each of the 

different sampl~s would differ from each 
other. The variability between estimates 
from all possible samples is defined as 
sampling error. One common measure of 
sampling error is the standard error which 

measures the precision with which an 
estimate from a sample approximates the 
average results 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 non­
sampling 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 non­

sampling errors measured by the standard 
error, and biases and some additional 
nonsampling errors not measured by the 

standard error. 

The sample estimate and its estimated 
standard error enable one to construct 
interval estimates so that the 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 calcu­
lated 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 in­

clude the average result of all possible 
samples; 

2. Approximately 90 percent of the 
intervals from 1.6 standard errors be-

· low the estimate to 1.6 standard errors 
above the estimate would include the 

average result of all possible samples; 

3. Approximately 95 percent of the 

intervals from two standard errors 
below the estimate to two standard 
errors above the estimate would in­

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

The figures presented in the following 
tables are approximations to the standard 
errors of various estimates shown in this 

report. In order to derive standard errors 
that would be applicable to a wide variety 

of items and also could be prepared at a 
moderate cost, a number of approxi­

mations were required. As a result, the 
tables of standard errors provide an in­
dication of the order of magnitude of the 

. standard errors rather than· the precise 

5tandard error for any specific item. 

Standard errors of estimates of levels.­
Tables I, 11, 111, and IV present the 
standard errors applicable to, the 1977 
national housing inventory estimatE'.~ in 

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1977 (E~cluding Estimates o.f 
Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, Lacking Complete 
Plumbing Facilities, Mobile Homes, New Construction, Rural Housing Units, Source of Water, 
Households with Head of Spanish Origin, Urban Housing Units, and Vacant Housing Units) 

(68 chances out of 100) 

Standard error Standard error 
Size of Size of 

estimate Total or 
Black 

estimate Total or 
Black 

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

0 ....... . . . 2 2 1,000 ...... 40 3B 
5 . . . . . . . . . . 3 3 2,500 .... .. 63 53 
10 ......... 4 4 5,000 ...... BB 55 
25 ......... 6 6 10,000 ..... 120 -
50 . . . . . . . . . 9 9 25,000 ..... 168 -
100 . . . . . . . . 13 13 50,000 ..... 177 -

250 . . . . . . . . 20 20 75,000 ..... 95 -

500 " ....... 29 2B 

TABLE II. Standard Errors of Estimated Numbers of Housing Units Pertaining to Cooking Fuel, 
Heating Fuel·Electricity Only, lacking Complete Plumbing Facilities, Mobile Homes, New 
Construction, Source of Water, and Households with Head of Spanish Origin: 1977 

(68 chances Out of 100) 

Standard error Standard Crror 
Size of , Size of 

estimate Total, White, or I 
estimate Total, White, or 

Spanish origin 
Black 

Spanish origin Black 

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

0 . . . . . . . . . . 2 2 1,000 ...... 48 45 
5 . . . . . . . . . . 3 3 2,500 ...... 76 64 
10 ......... 5 5 5,000 ...... 105 66 
25 ......... 8 B 10,000 ..... 144 -

50 ......... 11 11 25,000 ..... 202 -
100 . . . . . . . . 15 15 50,000 ..... 213 -
250 ........ 24 24 75,000 ..... 114 -

'500 . . . . . . . . 34 33 
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this report and tables V and VI present 

the standard errors applicable to 

1973-1977 lost housing unit estimates in 

this report. Table VII presents the stand­
ard errors for each of the four regions; 

Northeast, North Central, South, and 
West. Linear interpolation should be used 

to determine standard error for levels of 

estimates not specifically shown in tables 

I through VI I. 

Standard errors of estimates of per­
centages.-The reliability of an estimated 

percentage, computed by using sample 

data for both numerator and denomina­

tor, 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, particu­
larly, if the percentages are 50 percent or 
more. 

Tables VIII, IX, X, XI, XII, XIII, and 
XIV present the standard errors of 
estimated percentages. Tables VIII, IX, X, 
and XI show the approximate standard 
errors of all national estimated per­
centages of housing units. Tables XI I and 
XIII, show the approximate ~tandard 

errors of national estimated percentages 
of 1973-1977 lost housing units. Table 
XIV shows the approximate standan;J 
errors of all regional estimated percent­
ages of housing units. Two-way inter­
polation should be used to determine 
standard errors for estimated percentages 
not specifically shown in tables VI 11 
through XIV. 

Included in.tables I through XIV 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. 

Standard errors of ratios.-For ratios of 
the form (100) (x/y), where x is not a 
subclass of y, tables VI 11 through XIV 
underestimate the standard error of the 
ratio when there is little or no correlation 
between x and y_ For this type of ratio, a 
better approximation of the standard 

TABLE Ill. Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1977 

(68 chances out of 100) 
. 

Standard error 

Rural housing units pertaining 
to cooking fuel, Urban housing units per-

heating fuel-electricity only, taining to cooking fuel, 

Size of 
Rural housing mobile homes, new con- heating fuel-electricity only, 

estimate 
units (except struction, source of lacking complete plumbing 

those in next column) water, households with facilities, mobile homes, 
head of Spanish origin, new construction, and 

and urban housing units (ex- source of water 
cept those in next column) 

Total or 
Black 

Total, White, or Total, White, or 
White Spanish origin Black 

Spanish origin 
Black 

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

0 . . . . . .... 1 1 2 2 3 3 
5 ........ 2 2 3 3 4 4 
10 . . . .... 4 4 4 4 5 5 
25 ... ..... 6 6 7 7 8 B 
50 . . . . .... 8 8 10 10 11 11 
100 ....... 11 11 14 14 16 16 
250 ....... 1B 17 22 21 25 25 
500 . . . . . . 25 24· 31 30 35 34 
1,000 ...... 35 33 43 41 50 47 
2,500 ...... 55 46 68 57 78 66 
5,000 ...... 76 48 94 59 108 68 
10,000 ..... 104 - 129 - 14B -

25,000 ..... 146 - 1 Bl - 208 -

50,000' ..... 153 - 190 - 219 -

TABLE IV. Standard Errors of Estimated Numbers of Vacant Housing Units: 1977 

(68 chances out of 100) 

Standard error 

Size of Rural year-round 
Total, urban, or 

estimate 
Total year-round Urban year-

vacants 
rural seasonal and 

vacants round vacants migratory vacants 
(000) (OOO) (000) (000) (000) 

0 ......... 1 2 1 2 
5 ......... 2 3 2 4 
10 ........ 3 4 3 5 
25 . . . . . . . . 5 6 5 8 
50 . . . . . . . . 7 9 8 11 
100 ....... 10 12 11 16 
250 ....... 17 20 1B 28 
500 ....... 24 28 27 43 
1,000 ...... 35 40 42 69 
2,500 ....... 59 66 B3 144 
3,500 ...... 74 79 - -
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error may be obtained by letting the 
standard error of the ratio be approxi­
mately equal to: 

{ oxx)' + (Yoy)' 1100) lx/y) \ 

where: x the numerator of the 
ratio 

y the denominator of the 

ratio 

the standard error of the 
numerator 

the standard error of the 

denominator 

Illustration of the use of the standard 

error tables. Illustration /.-Table A-1 of 
this report shows that in urban areas of 

the United States there were 21,809,000. 
renter-occupied housing units in 1977. 
Interpolation of the data in table Ill 
shows 1 that the standard error of an 
estimate of this size is approximately. 
170,000. The following procedure was 

used in interpolating: 

The information presented in the table 
below was extracted from table 111. 

The er.try for "x" is the one sought: 

Size of 
estimate 

(000) 

10,000 
21,809 
25,000 

Standard 
error 
(000) 

129 
x 

181 

By vertically interpolating between 
129 and 181, the entry for "x" is 
determined to be: 

21,809-10,000 = 11,809 
25,000-10,000 = 15,000 

129+ ll.8091181-129) = 170 
15,000 

Consequently, the 68-percent ccinfidence 
interval, as shown by ihese data, is from 
21,639,000 to 21,979,000 housing units. 
Therefore, a conclusion that the average 
estimate of 1977 housing units of this 
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type lies within a range coi'nputed in this 
way w~uld be correct for roughly 68 
percent of all ·possible samples. Similarly, 
we could conclude that the average esti­
mate, deriVed from all pOSsible saniptes, 
lies within the interval from 21,537,000 
to 22,081,000 housing units with 90 
percent confidence; and that the average 
estimate lies within the .interval· from 
21,469,000 to 22, 149,000 housing units 
with 95 per.cent c

1

onfidence. 
Table A-1 also shows that of the 

21,809,000 rente,r-occupied housing units 
in urban areas, 6,447,000, or 29.6 per­
cent, were occupied by two persons. , 
Interpolation of the data in table XI (i.e., 
interpolation on both the base and per­
cent) shows "that the standard error of the 
above peri:entage is 0.4. The following 
procedure was used in interpolating. 

·' 
The information presented in the fol-

lowing ta_ble '!Vas extracted from t~ble 
XI. The entry for "p" is the one 
sought., 

Base of .. :. Estimated perce~tag"e 
Perce~·tage 

1000) 25 29.6 50 

10,000 .. 0.6 ' a 0.7 
21,809 .. p 

25,000 .. 0.4 b 0.4 

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

29.6-25.0 = 4.6 
50._0-25.0 = 25.0 

4.6 . 
0.6+25:010.7-0.6) = 0.6 

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

29.6-25.0 = 4.6 
50.0-25.0 = 25.0 

0.4 + 2~:~ I0.4-0.4) = 0.4 

3. BY vertical interpolation between 
0.6 and 0.4, the entry for "p" is 
determined to be o:4. 

.! 

21,809-10,000 = 11,809 
25,000-Hi.ooo =· 15.ooo 

11,809 
0.6 + 

15000
10.4-0.6) = o._4 . ., . 

TABLE V. Standard Errors of EstiniateCI Num­
bers of Lost Housing Units: 1973'19771Ex­
cluding Estimates of Lost Housiri'g ·Units 
Pertaining to· Lacking · Bedrlfo'm, ~ 1 1acking 
KJtchen Facilities, Lacking sOme1• or All 
Plumbing Facilities, and Other Vacant) 

(68 chances out of 100) 

Size of 

estimate 

(0001 

0 ....... ~ ..... . 
5 ............ .. 
io ............ . 
25 ............ . 
50 ............. . 
100 ........... . 
250 ........... . 
.500 ........... . 
750 ........... . 
1,000 
1,750 
2,500 

Standa.rd 
error.: 

(000) 

'i' ti 

2 
3 
4 
7 

10, 
14 
22 
32 
41 
49 
70 
89 

TABLE VI. Standard Errors of Estimated 
Numbers.of Lost Housing Units Pertaining to 
Lacking Bedroom, Lacking Kitchen Facilities, 
Lackiri'g Some or All Plu~bing1 

.• Fac"ilities, and 
Other Vacant: 1973-1977 

' (68 chances out of 100) 

·size of 
estimate 

1000) 

0 ..... : . ...... . 
5 ............ .. 
10 ............. . 
25 ............ . 
50 ........... .. 
100 ........... . 
250 ........... . 
500 .......... .. 
750 ........... . 
1,000 ......... . 
1,750 ......... . 
2,500 ......... . 

Standard 
error 
IOOO) 

2 
3 
5 
8 

11 
16 
27 
42 
56 
69 

i07 
145 
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TABLE VIia. Standard Errors of Estimated 
Numbers of Housing Units Pertaining to Each 
of the Regions; Northeast, North Central, 
South, and West: .1977 (Excluding Estimates 
of Housing Units Pertaining to Cooking Fuel, 
Heating Fuel-Electriciiv Only, Lacking Com­
plete Plumbing Facilities, Mobile Homes, New 
Con~ruction, Rural Housing Units, SourCe of 
Wat!r. . Households with Head· of, Spanish 
Origin •. ~rb~n. Housing Units, and .vacant 
Hou'sing l!~its) 

(68 chances out of 100) 
-

Size· of Standard Size of Standard 
estimate error estimate error 

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

-
0 ....... 2 1,000 '' 45 
5 ....... 3 2,500 '' 70 

10 '''' '' 4 5,000 '' 97 

25 ''' ''' 7 10,000 133 

50 " " " 10 25,000 187 

100''''' 14 50,000 196 

250'' ''' 22 75,000 105 

500 " " ' 32 

Note: For standard err~rs of regional esti­
mates of rural housing units or urban housing 
units and of vacant housing units, use the 
national standard errors in tables Ill and IV, 
respectively, multiplied by 1 .1. 

TA~LE Vllb. Standard Errors of Estimated 
Numbers of Housing Units Pertaining to 
Cooking Fuel, Heating' Fuel-ElectricitV Only, 
lacking Complete

1
Plumbing Facilities; Mobile 

Homes, New Construction, Source of Water, 
and Households with Head of Spanish Origin, 
for Each of the Regions; Northeast, North 
Central, South, and West: 1977 

(68 chances out of 100) 

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

0 ....... 3 1,000 '' 54 
5 ....... ' 4 2,500 '' 84 

10 ''' ''' 5 5,000 '' 117 

25 '' '''' 9 10,000 160 

50 " " " 12 25,000 225 

100'' ''' 17 50,000 236 

250' '' '' 27 75,000 126 

500'' ''' 38 

TABLE VIII. Standard Errors of Estimated Percentages of Urban Year· Round Vacant Housing Units 
and of Total .Housing Units (Excluding Estimated Percentages of Housing Units Pertaining to 
Cooking Fuel, Heating Fuel-Electricity Only, lacking Complete Plumbing Facilities, Mobile 
Homes, New .Construction, Rural Housing Units, Source of Water, Households with Head of 
Spai.ish ~rigin, Urban Occupied Housing Units, and Total Vacant Year-Round Housing Units): 
1977 

' (68 dlances out of 100) 

Base of 
·Estimated percentage 1 

Percentage · . ··- - 1 cir · 2 or 0 or 5 or 10 or 15 or 25 or 
50 (000) 100 99 98 95 90 85 75 

5 " " " " 24.6 24.6 24.6 24.6 
c 

24.6 24.6 24.8 28.6 

10 '' '''''. 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2 

25 ''' '' '' 6. 1 6. 1 6. 1 6. 1 7.7 9. 1 11.1 12.8 
50 ....... 3.2 3.2 3.2 3.9 5.4 6.5 7.8 9.0 

100 '' /.'' 1.6 1.6 1.8 2.8 3.8 4.6 5.5 6A 
250 '''' '' 0.6 0.8 u 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 OA 0.6 0.9 1.2 1.4 1.8 2.0 
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 OA 0.5 0.6 0.8 0.9 
10,000 ''' 0.02 0. 13 0.2 0.3 OA 0.5 0.6 0.6 
25,000 ''' O.Dl 0.08 0. 11 0.2 0.2 0.3 OA 0.4 
50,000 ''' - 0.06 0.08 0. 12 0.2 0.2 ' 0.2 0.3 
75,000 ''' - 0.05. 0.07 0. 10 0. 14 0.2 0.2 0.2 

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

Consequently, the 68-percent confidence 
interval, as shown by these data, is from 
29.2 to 30.0 percent; the 90-percent 
confidence interval is from 29.0 to 30.2 
percent; and the 95-percent confidence 
interval is from 28.8 to 30.4 percent. 

Illustration //.-Table A·2 of this report 
shows that in the rural areas of the 
United States in 1977 there were 127 ,000 
specified owner-occupied farm housing 
units. Interpolation of the data in ta~le 
111 shows that the standard error of an 
estimate of this size is approximately 
12,000. Consequently. the 68-percent 
confidence interval is from 115,000 to 
139,000 housing units. Therefore, a con· 
clusion that the average estimate, derived 
from all ·possible samples, of 1977 
specified owner-occupied farm housing 
units lies within a range computed in this 

way would be correct for roughly 68 
percent of all possible samples. Simila_rly, 
we could conclude that the average esti· 
mate, derived from all possible samples, 

lies within the interval from 108,000 to 
146,000 housing units with 90 percent 
confidence; and that the average estimate 
lies within the interval from 103,000 tO 
151,000 housing units with 95 percent 
confidence. 

Table A-2 also shows that of the 
127,000 specified owner-occupied farm 
housing units in rural areas, 54,000, or 
42.5 percent, were owned free and clear. 
Interpolation of the data in table X (i.e., 
interpolation on both the base and the 
percent) ,shows that the standard error· of 
the abo.ve percentage is 5.0 percentage 
points. Consequently, , the 68-percent 
confidence interval, as shown by these 
data, is from 37.5 to 47.5 percent; the 
90-percent confidence interval is from 
34.5 to 50.5 percent; and the 95-percent 
confidence interval is from 32.5 to 52.5 
percent. 

Differences. -The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand· 
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ard error of a difference between esti· 
mates· is approximately equal to the 
square root of the sum of the squares of 

the standard errors of each estimate 

considered separately.. Th is fo"rrnula is 

quite accurate for the difference between 

estimates of the same characteristics in 

two different areas or the difference 
between separate and uncorrelated 
characteristics in the same area. If there is 

a high positive correlation between the 
two characteristics, the formula will over· 
estimate the true error. However, if there 
is a high negative correlation between the 
two characteristics, the formula will 
underestimate the true standard error. 

Illustration of the computation of the 
standard error of a difference. -Table A-1 
shows that in urban areas of the United 

States there were 3,359,000 renter­

occupied housing units with three persons 

in 1977. Thus, the apparent difference 
between the number of 1977 renter­

occupied housing units in urban' areas 

with 2 person's and those with 3 persons 

is 3,088,000. Interpolation of the data in 
table 111 shows that the standard error 0.f 

an estimate of 6,447,000 is approxi­

mately 104,000, and that the standard 
error ot an estimate of 3,359,000 is 

approximately 77 ,000. Therefore, the 

standard error of the estimated difference 

of 3,088,000 is about: 

129,000= '\/!104,000) 2 + (77,000) 2 

Consequently, the 68-percent confidence 

interval for the 3,088,000 difference is 

from 2,959,000 to 3,217,000 housing 
units.' Therefore, a conclusion that the 

average estimate of this difference, de-­

rived from all possible samples, lies within 

a range computed in this way would be 

correct for roughly 68 percent of all 

possible samples. Similarly, the 90-

percent confidence interval is from 

2,882,000 to 3,294,000 housing units, 
and the 95-percent confidence interval is 

from 2,830,000 to 3,346,000. Thus; we 
can conclude with 95 percent confidence 

that the number of 1977 renter-occupied 

housing units in urban areas with two 
persons is greater than the number with 

three persons, since the 95-percent con-
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TABLE IX. Standard Errors of Estimated Percentages of Total Housing Units Pertaining'to Cooking 
Fuel, Heating Fuel-Eleciricity Only, lacking Complete Aumbing Facaities, Mobile Homes, New 
Construction, Source of Water, and Households with Head of Spanish Origin; of Seasonal·and 
Migratory VaCant Housing Units; and of' Urban Housing Units Pertaining to Cooking Fuel, Heating 
Fuel-Electricity Only, Mobile Homes, Lacking Complete Plumbing Facilities, New Construction, 
and Source of Water: 1977 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 go 85 75 50 

r 
' 5 ........ 33.4 33.4 33.4 33.4 33.4 33.4 "33.4 35.4 

10 ....... 20.1 20.1 20.1 20.1 20.1 20.1 21.7 25.0 
25 ....... 9.1 9.1 9.1 9.1 9.5 11.3 13.7 15.8 
50 · ....... 4.8 4.8 4.8 4.9 6.7 8.0 9.7 11.2 

100 ...... 2.4 2.4 2.4 3.5 4.8 5.7 6.9 7.9 

250 ...... 1.0 1.0 1.4 2.2 3.0 3.6 4.3 5.0 
500 . : .... 0.5 0.7 1.0 1.5 2.1 . 2.5 3.1 3.5 
1,000 .... 0.3 0.5 0.7 1. 1 1.5 1.8 2.2 2.5 
2,500 .... 0.10 0.3 0.4 0.7 1.0 1 .1 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 0.3 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 
50,000 ... 0.01 0.07 0.10 0.2 O.? 0.3 o.'3 0.4 
75,000 ... - 0.06 0.08 0.13 0.2 0.2 0:3 0.3 

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

TABLE x. Standard Errors of Estimated Percentages of Total Vear· Round Vacant HoUsing Units, of 
Vear-Round ~ural Vacant Housing Units, and of Rural Housing Units (Excluding Estimated 
Percentages of Rural Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, 
Mobile Homes, New Construction, Source of Water, and Households with Head of Spanish 
Origin:1977 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 19.7 19.7 19.7 19.7 19.7 19.7 21.5 24.8 
10 ....... 10.9 10.9 10.9 10.9 10.9 12.5 15.2 17.5 
25 ....... 4.7 4.7 4.7 4.8 6.7 7.9 9.6 11.1 
50 ....... 2.'4 2.4 2.4 3.4 4.7 5.6 6.B 7.8 
100 ...... 1.2 1.2 1.6 2.4 3.3 4.0 4.8 5.5 
250 ...... 0.5 0.7 1.0 1.5 2.1 2.5 3.0 3.5 
500 ...... 0.2 0.5 0.7 1. 1 1.5 1.8 2.1 2.5 
1,000 .... d.12 0.3 0.5 0.8 1. 1 1.3 1.5 1.8 
2,500 .... 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1 
5,000. .... 0.02 0.2 0.2 0.3 0.5 0.6 0.7 0.8 
10,000 ... 0.01 0:11 0.2 0.2 0.3 0.4 0.5 0.6 
25,000 ... - 0.07 0.10 0.2 0.2 0.3 0.3 0.4 

'Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those case5, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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fidence interval of this difference does 
not include zero or negative values. 

Medians. -For the medians presented in 
certain tables, the sampling error depends 
on the size of the ·base and on the 
distribution upon which· the median is 
based. An approximate method for 
measu~_ing. 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 with in the inte!val. The following 
p_rocedure may be used to estimate con­
fidence limi.ts 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 per­
cent the standard error determined in 
step 1; and 

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

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

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

tween these two values. 

Illustration of the computation of the 
95-percent confidence interval for a 
median. -Table A-1 of this report shows 
the median number of persons in owner­
occupied housing units in urban areas was 
2.7 in 1977. The base of the distribution, 
from which this median was determined, 
is 31,890,000 housing units. 

1. From table XI, the standard error of 
a 50-percent characteristic on the base 
of 31,890,000 is 0.4 percentage 
points. 

TABLE XI. Standard Errors of Estimated Percentages of Aural Housing Units Pertaining to Cooking 
Fuel, Heating Fuel-Electricity Only, Mobile Homes, New Construction, Source of Water, and 
Households with Head of Spanish Origin, and of \Urban Housing Units (Excluding Estimated 
Percentages of Urban Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, 
Lacking Complete Aumbing Facilities, Mobile Homes, New Construction; and Source of Water): 
1977 

(68 chances out of.100) 

Base of 
Estimated percentage 1 

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

1000) 100 99 98 95 90 85 75 . 50 

5 ........ 27.4 27.4 27.4 27.4 27.4 27.4 27.4 30.7 
10 ....... 15.9 15.9 15.9 15.9 15.9 15.9 18.8 21.7 
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 ...... 1.9 1.9 1.9 3.0 4.1 4.9 6.0 6.9 
250 ...... 0.8 0.9 1.2 1.9 2.6 3.1 3.8 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 1.6 1.9 2.2 
2,500 .... 0.08 0.3 0:4 0.6 0.8 1.0 1.2 1.4 
5,000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0 
10,000 ... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7 
25,000 ... 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4 
50,000 ... - 0.06 0.09 0.13 0.2 0.2 0.3 0.3 

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

TABLE XII. Standard Errors of Estimated Percentages of Lost Housing Units: 1973-1977 
(Excluding Estimated Percentages of Lost Housing Units Pertaining to Lacking Bedroom, Lacking 
Kitchen Facilities, Lacking Some or All Plumbing Facilities, and Other Vacant) 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

IOOOI 100 99 98 95 90 85 75 50 

' 5 ........ 26.7 26.7 26.7 26.7 26.7 26.7 26.7 30.2 
10 ....... 15.4 15.4 15.4 15.4 15.4 15.4 18.5 21.4 
25 ....... 6.8 6.8 6.8 6.8 8.1 9.6 11. 7 13.5 
50 ....... 3.5 3.5 3.5 4.2 5.7 6.8 8.3 9.6 
100 ...... 1.8 1.8 1.9 2.9 4.1 4.8 5.8 6.8 
250 ...... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3 
500 ...... 0.4 0.6 0.8 1.3 1.8 2.2 2.6 3.0 
750 ...... 0.2 0.5 0.7 1.1 1.5 f8 2.1 2.5 
1,000 . ... 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1 
1,750 .... 0.10 0.3 0.5 0.5 0.7 1.0 1.4 1.6 
2,500 .... 0.07 0.3 0.4 . 0.6 0.8 1.0 1.2 1.4 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 
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2. To obtain a two-standard-error 
confidence interval on the estimated 
median, add to and subtract from 50 
percent twice the st_andard error de­

termined in step 1. This yields per­
cun1:age limits of 49.2 and 50.8. 

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

first 2 categories that 14,705,000 
owner-occupied housing units, or 46.1 
percent, had 1 and 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 5,679,000 owner­
occupied housing units, or 17 .8 

percent, had 3 persons (i.e., 2.5 to 3.5 
persons). By linear interpolation, the 

lower limit of the 95-percent confi­

dence interval is found to be aOOut: 

2 5 + (3 5-2 5) 49·2- 46· 1 - 2 i . . . 1~8 . 

Similarly, the upper limit of the 95-

percent confidence interval is found to 
be about: 

2 5 + (3 5-2 5) 50.8-46.1 = 2.8 
. . . 17.8 

Thus, the 95-percent confidence in­
terval ranges from 2. 7 to 2.8 persons. 
Although it appears that this confi­

dence interval has the sample estimate 
as the lower limit, it actually is a 
reflection of the rounding error as­
sociated with the median (see the 
paragraph on rounding errors in this 

appendix). 

Nonsampling errors.-ln general, non­
sampling errors can be attributed to many 
sources: Inability to obtain information 

about all cases, definitional difficulties, 
differences in the interpretation of 
questions, inability or unwillingness to 

provide correct information on the part 

of respondents, mistakes in recording or 
coding the data, and other errors of 
collection, response, processing, coverage, 
and estimation for missing data. As can 
be seen from this list, nonsampling errors 
are not unique to sample surveys since 
they can, and do, occur in completf! 
censuses as well. 
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TABLE XIII. Standard Errors of Estimated Percentages of lost Housing Units Pertaining to lacking 
Bedroom, lacking Kitchen Facilities, lacking Some or All Plumbing Facilities, and Other Vacant: 
1973-1977 

(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

IOOO) 100 99 98 95 90 85 75 .. 50 

5 ........ 31.3 31.3 31.3 31.3 31.3 31.3 31.3 33.8 
10 ....... 18.6 18.6 18.6 18.6 18.6 18.6 20.7 23.9 
25 ....... 8.4 8.4 8.4 8.4 9.1 10.8 13.1 15.1 
50 ....... 4.4 4.4 4.4 4.7 6.4 7.6 9.3 10.7 
100 ...... 2.2 2,2 2.2 3.3 4.5 5.4 f?.5 7.6 
250 ...... 0.9 1.0 1.3 2.1 2.9 3.4 4.1 4.8 
500 ...... 0.5 0.7 0.9 1.5 2.0 2.4 2.9 3.4 
750 ...... 0.3 0.5 0.8 1.2 1.7 2.0 2.4 2.8 
1,000 .... 0.2 0.5 0.7 1.0 1.4 1.7 2.1 2.4 
1,750 .... 0.13 0.4 0.5 0.8 1.1 1.3 1.6 ,1.8 
2,500 .... 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5 

' 
1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 

error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. 

Obtaining a measurement of the total 
nonsampling error associated with the 
estimates' from a survey is very difficult, 
considering the number of possible 
sources of error. However, an attempt 
was made to measure some of the non­
sampling errors associated with the 
estimates for both the 1970 Census of 
Population and Housing and the 1977 
AHS national sample. 

1970census.-A number of.studies were 
conducted to measure two types of 

1 
general errors associated with 1970 
census estimates: "Coverage" and "con· 
tent" errors. The "coverage" errors de· 
termined how completely housing units 
were counted in the census and included 
space errors, definitional errors, and 
occupancy errors. The "content" errors 
measured the accuracy of the data col· 
lected for enumerated housing units. 
These errors were measured by .reinter· 
·views, record checks, and other surveys. 

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

ing in the 1970 Census; and PHC(E)-10, 
Accuracy of Data for Selected Housing 
Characteristics as Measured by Reinter· 
views. 

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

reinterview program was cOnducted for a 
subsample of the AHS households. These 
households were revisited and answers to 
some of the questions on .the AHS ques· 
tionnaire were obtained again. The 
original interview and the reinterview 
were assumed to be two independent 
readings and, thus, were the basis for the 
measurement of the "content" error• of 
these AHS estimates. 

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

1. The correct unit was visited. 

2. The correct number of housing 
units were interviewed at that address. 
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3' .... ·.The correct information on "Year 
BUilt" ~as obtained. 

4. Jhe correct information on "Ten­
u~e" was obtained. 

5. The correct information on "House­
hold Composition" was obtained. 

6. The correct in.formation on "Type 

of ~~using Unit" was obtained. 

7. The c~ori-ect information on "Occu­
pa~cY Status'' was obtained. 

The results of the 1977 reinterview 
study were not available at the time of 
publication. However, it is expected that 
they will be similar to the results of the 
1976 reinterview study which are pre­
sented in the "Census Bureau memo­
randum, "Reinterview Results for the 

Annual Housing Sur~ey-National 
Sampl.e, 1976." Unlike the years prior to 
1976, the respondent's answers in the 

rein'terview were not reconciled to the 

original answers given in the AHS inter­
view; j.e., after the question was answered 
in the reinterview, the interviewer did not· 

present the previous responses and then 
ask the respondent to decide upon the 
best, answer. Comparing the reinterview 

resultS of 1976 with the years prior to 

1976.: we found that the estimates of 
inconsistency of all· items (nonattitudinal 
and attitudinal) increased substantially in 
the 1976 results. In other words, provid­
ing the interviewer with the original 
response had the effect of reducing the 
levels of inconsistency. 

To summarize the results of the 1976 
reinterview program: Overall, it showed 
moderate to high levels of inconsistency 
with about one·third of the nonat­

titudinal items and a high level of in­
consistency with about one·third of the 
attitudinal items. Only one-eighth of the 

nonattitudinal items,showed a low level 
of inconSistency. 

The range for evaluating inconsistency 
is 0-100. The rule of thumb is that 
indices below 20 are low; ind.ices from 20 

to 50 are moderate, indicating that there 

is some problem with inconsistent re­
porting; those over 50 are high, indicating 
that improvements are needed in the 
method used to collect these data or that 
tlie category concepts themselves are 
ambiguous. 

TABLE XI Va .. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of 
the Four Regions; Northeast, North Central, South, and West: 1977 (Excluding Estimated 
Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, Lacking 
Complete Ptumbing FacHities, Mobile Homes, New Construction, Rural Housing Units, Source of 
Water, Households With Head of Spanish Origin, Urban Housing Units, and Vacant Housing Units) 

,(68 chances out of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 28.7 28.7 28.7 28.7 28.7 28.7 28.7 31.8 
10 ....... 16.8 16.8 16.8 16.8 16.8 16.8 19.4 22.5 
25 .. ' .. '. 7.5 7.5 is 7.5 8.5 10.1 12.3 14.2 
50 ....... 3.9 3.9 3:9 4.4 6.0 7.2 8.7 10.0 
100 ...... 2.0 2.0 2:0 3.1 4.3 5.1 6.2 7.1 
250 ..... 0.8 0.9 1'.3 2.0 2.7 3.2 3.9 4.5 
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2 
2,500 ..... 0:00 0.3 0!4 0.6 0.9 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, 13 0.2 0.3 0.3 0.4 0.4 
50,000 ... - 0.06 0,09 0.14 0.2 0.2 0.3 0.3 
75,000 ... - 0.05 o'.01 0.11 0.2 0.2 0.2 0.3 

Note: For standard errors of regional estimated percentages of rural housing units, use national 
standard errors in tables X or XI, multiplied by 1.1. For regional estimated percentages of urban 
housing units, use national standard errors in tables IX or XI, multiplied by 1.1. For regional 
estimated percentages of vacant housing units, use national standard errors in tables VIII, IX or X, 
multiplied by 1.1. 

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

The following list shows the 1977 
AHS-2 questionnaire numbers for those 
items asked in the 1976 reinterview: 
Nonattitudinal, sections lllA and lllB, 
12', 13', 15a, ·15b, 15c', 36a, 36b', 
37a, 37b', 49', 50', 51a, 51b, 52a', 
54a', 54b, 55a, 55b, 55c', 56a, 56b, 
58a*, 58b*, 61a*; Attitudinal, section 
1118, 102 all parts', 103 all parts', and 
104 all parts*. Asterisks·(*) indicate that 

the item had an estimated index of 
inconsistency greater than 40. Since cross 
tabulations ·involving these items may be 

subject to a large distortion because of 
the moderate to high response variance, 
they should be considered to be less 
reliable than comparable cross tabulations 
which do not involve these items. The 
cutoff at 40 was selected because ( 1) the 
shape of the distribution had a natural 

break before 40, (2) the large sampling 
errors on the estimated indices indicated 
little difference between those indices 
from 40 to 50 and those greater than 50, 
and (3) the break between moderate and 

high indices at 50 is arbitrary. 
The 1970 census reinterview results 

provide illustrations of possible nonsam­
pling errors for some of the i.tems 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 over­
estimated, 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 respondents may lack precise 
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information. Also, because the results of 

the reinterview studies are derived from 

sample surveys, there is sampling error 

associated with these estimates of non­
sampling error. Therefore, the possibility 

of such errors should be taken into 

account when considering the results of 

this study. 

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

data, it was mentioned previously (in the 

section on estimation) that the AHS new 
construction sample had deficiencies in 

the representation of conventional new 
construction. During the sampling of 

building permits, only those issued more 

~han 5 months before the survey began 

were eligible to be selected to represent 

convJntional new construction. Due to 

time constraints, it is not possible to 

sample units v11hose permits are issued 

less than 5 months in advance of the 

survey. 

It is estimated that the 1977 AHS 
sample missed about 3.5 percent (i.e., 
about 375,000 units) of all conventional 

new construction built aher April 1970, 
because the permits for these units, 

which were built before October 1977, 

were issued less than 5 months in advance 

of the survey. 

In addition, t~e 1976 Covera'ge l~­
provement Program also had certain 

deficiencies. First, when the canvassing 

was done to identify mobile home parks 

that were not in the sample frame or not 

on the commercial lists, only 92 percent 

of the census address frame ED's were 

represented. Second, it appears that the 

listing procedure (used to find mobile 

homes placed outside parks, units con­

verted from nonresidential to residential, 

and houses that had been moved onto 

their present site) was not very efficient 

for finding nonresidential conversions 

(which might be primarily in business 

districts), since the I isting procedure 

started from a residential unit. (The 
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TABLE XIVb. Standard Errors of Estimated Percentages of Housing Units Pertaining to Cooking 
Fuel, Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mobile Homes, New 
Construction, Source of Water, and Households with Head of Spanish Origin, for Each of the Four 
Regions; Northeast, North Central, South, and West: 1977 

(68 chances out.of 100) 

Base of 
Estimated percentage 1 

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

(000) 100 99 98 95 90 85 75 50 

5 ........ 36.9 36.9 36.9 36.9 36,9 36.9 36.9 38.2 
10 ....... 22.6 22.6 22.6 22.6 22.6 22.6 23.4 27.0 
25 ....... 10.5 10.5 10.5 10.5 10.5 12.2 14.8 17 .1 
50 ....... 5.5 5.5 5.5 5.5 7.2 8.6 10.5 12.1 
100 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 8.5 
250 ...... 1.2 1.2 1.5 2.4 . 3.2 3.9 4.7 5.4 
500 ...... 0.6 0.8 1.1 1. 7 2.3 2.7 3.3 3.8 
1,000 .... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
2,500 .... 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1. 7 
5,000 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
10,000 ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
25,000 ... 0.Dl 0.11 0.2 0.2 0.3 0.4 0.5 0.5 
50,000 ... 0.Dl 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3 

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

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 

1977 AHS sample missed as much as 2 
percent (i.e., as much as 400,000 units) 
of all housing units in ED 's where area 

sampling methods are used because these 

units were not listed during the can· 

vassing. 

The third stage of ratio estimation 

corrects for these deficiencies as far as the 

count of total housing is concerned. 

However, biases of subtotals would still 

remain. 

Rounding errors.-ln errors associated 

~ith processing, the rounding of esti­

mates 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 per­

centages, median number of persons, and 

median number of rooms when these 
figures are derived from relatively large 

bases. This means that confidence in­

tervals formed from the standard errors 

given may be distorted, and this should 

be taken into account when considering 

the results of this survey. Also, since 

medians in this report were computed 

using unrounded data, instead of the 

shown published rounded ~ata, they can 

differ from medians calculated directly 

from the published data. 
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SAMPLE DESIGN 

The 1977 estimates are. based on qata 
collected in OctobOr 1977 through. 
January 1978 for the ·Annual ·HO using 
Survey (AHSf. which was ·conducted by 
the Bureau. _of .. ih~ Census, acting ·as.· 
collection· agent for the Department of 
Housing and Urban Development .. The 
sample for this survey .was spread ·over 
461 .sample are.as (called prim.ary sam­
pling units}, comprising 923 ~o~nties and 
in~ependent cities with _coverage in each 
of the 50 States and. the District of 
Columbia. 
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Approximately _76.600 sample ho.using 
t..ihits (both occupied and vacant} Were 
eligible· for lnterView i_n the 1977 Arlilu'al 
Housing Survey. Of this number; 4,000 
interviews, .were classified as "non­
iilterview" for various reaSons. Occupied 
hoUsing Units were classified as' "non~ 
interview;" mainly, because the Occupants 
rE!fusE!d tO' be" interviewed ·after· re"peated 

·calls. For 'vacant hOusing.unitS, interviews 
were not obtained because an informed 
re~pondent was not found after repfate~ 
VisiiS. In addition to _the 70,600, iheiEi 
were also 6,300 sample units which were 

. visited but found· not to be eliQible for· 
·interview for 'the AHS in 1:er"1s of col­
lecting information relevant' to thf 1977 
housing iriventory. 

Selection of sample . areas.-Th.e United 
States was divided into· areas made· up of 
counties Brid indepe~dent ·cities referred 
to as primary ·sampling. units (PSU's). 
These PSU's were then grouped in.to 376 
strata, 156 of which consiSted of only 
one PSU- Which was in sample- With 
certainty, These .156 str"ata ·were 'mostly 
the ·1arger SMSA's and were called self· 
representing (SR}', since the sample fr'om 

· ·the sample ar.ea represented just- th.at 
PSU. Each one of the other 220 strata 
consisted of a Qro.uP Of PSU's and Were 
referred. to as non-self-represEinting 
(NSR), since the sample of _housing u'nits 
from the sample· PSU in· a stratum. rep re· 
sented the other PSU's in the stratum as 
well. 

One _PSU was selected from each NSR 
stratum with probability proportionate to 
the 1970_ censLis .population of..the. PSU. 
(This resulted in 220. NSR sample PSU's.) 
In add~tion, the NSR strata were grouped 
into 110 pairs and 1. stratum was 
piCked a~ .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 
possibl~ 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 o~ sample housing units fOr 
the 1977 survey.-The sample housing 
units designated to be intervieWed in the 
1977 survey consisted of the following 
categories, which" are describe~ in dEitail 
in succeeding sections. 

1. All sample housi~g unitS: that ~ere 
interviewed in ·the 1976 su..Vey (which 
include<!, all sample housing units 
that were selected as part of the 1976 
cOVerage Improvement Pro'~ra~) and 
that were riot. part of the 1977 re~ 
duction. .. ' 
2. All sample housing units'. that were 

-either type A noninterviews:(i.e., units 
·eligible to be interviewed) .or type B 
no11irterviews (i.e., units_ not eligible 
for interview ~t the time "of the survey 
but which _could become _eligible in 
the futur~) in the 1976 survey and 
that were not P'!'t of the 1977 reduc· 
tion . .(For a list of reasons for type A 
and type B noninterviews·, see the 
facsimile of the 1977 AHS: question­
naire, page 1.) 

3. All· s0mple housing units ,that were· 
-selected from the list of. building 
permits issued since the 1976 survey.­
(Th is sample represented !he housing 
units b~_ilt in permi_t-issuirij areas since• 
the 19?g !urvey,) 

Selection of the 1973 sample housing 
units.-The· ove.rall sampling ·rate. used to 
select the sample for the 1973 AHS was 
about 1 in 1,3!56. The within,PSU sam­
pling rate f9f th~ ~HS was determined ·so 
that the overall probability of.: selection 
for each ~~~-P.'ie · h9using. unit was the 
same (e.g., if the P.~9bability of S'electing a 
NSR PSU was 1. in 1 O. then the within· 
PSU sampling rate would be 1 in 136.6). 

Within th~ s~mple PSU's, a sample of 
the-housing µnits enumerated in,the"1970 
Census of PopLJlation and Housing was 
selected· fqr the. AHS. ·In addition,- a 
sample of' r~~ ~~~struction;': building 
permits ~~~ ~!~o selected to represent the 
units cons~rl!!=ted since the 1970 census. 
These samples were selected at about· 
twice the rate mentioned previously (i.e., 
at 2 in 1,366). thereby Rroducing a. 
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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 sectibn. 

The sample· of 1970 census units was 
selected in several stages. Within the 
sample PSU'S, the first step Was the 
selectiOil of a ·saniple Of census enu­
ffier·ation distri.~ts ( E.D's). ad min i~!rative 
Units used' in the 1970 census. The 
Probability of select.ion for an ED was 

Proportional. to the fo11owin9 1970 
census· counts Of hOusing units ( Hu·s) and 
persons in group qUarters combined in 
the.following formula: 

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

in the ED 
3 

4 

The ne.Xt step was to select an ex­
pected cluster of about four neighboring 
housing units within each sample ED. For 
most of the ED's, ·the selection was 
accomplished. using the list of ad.dresses 
for the ED as compiled in the 1970 
cen.sus. However, in, those ED's where 
addr~sses were incomP,lete or inadequate 
(mostly rural areas). the selection process 

was accomplished using area sa_rppling 
methods. These ED's were divided into 
segments (i.e., small land areas·with well· 

defined boundaries, having ~n expected· 
size of four, or a multiple of· four, 
housing · units) and a segmen~ 1,Nas 
selected. Those.selected segments with an 

expected size which was a rpultiple of 
four were further subsamp1ed ~t t~,e time 
of .the survey so that an expected four 
housing units Were chosen for intervievy. 

The samPle of new constructiqn· units 
was selected from building perrry,its issued 
sirice January 1970. Within eac.h sample· 
PSU, the building permits were _Chrono· 

logically ordereO by month iss';J .. ~~. ?nd 
compact cluste'rs of approxima~~ly four 
housing units were create_d. Th~~e clusters 
Were then sampled at the rate of 2 in 
1,366. ·Housing units constructed .sir:ice 
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. ttie sample.-The, described 
saniple selection procedure produced 

clusters (or segments) of size-four housing 
units' for- the sample ta_ken from the 

census address frame, the new con· 

struction frame ... and the area sampling 
frame (mainly. ru,ral_ are~s). Cll;Jsters of 
this siz~ should result in a minimun:i loss 
in precision for _estimates of housing 
characteristics in rural areas because of 
the heterogene'ity of neighboring units. 
Hovyever,j clusters of sl_ze-two housing 
units w_ere considere? to be more 
optii:num wit~in those areas 'where the 
housing characterist_ics of neighbo_ring 
ynits 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. 
T~is consi~ted 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 
sPli~ting o.peratiOn was carried·o~t within 

the clusters .selected from the area sam· 
piing frame; every other area sample 
cluster of four housing Units was used for 
the survey and t~e remaining .cl_usters 

were assigned to th~ re:serve sar:ryple. 

Selection of 'suppleinental sample hciusirig 

units in rural areas.-ln 1974, ·it was 
decided to increase the reliability of the 
AHS estimates of ;ural housing ch.arac­

teristics by doubling. t~e .number· of 
sample houSing units from rural areas. 
This was accomplished by reactivating the· 

reserve sample Selected in ·the original 
sampling operations in 197;! from rural 
areas only. ·For .the reserve sample 
selected in census address and new cori~ 
struction frames, th is meant' that the 
other half of each rural cluster· (an 

expe~ted two housing .units) was reacti- ·· 
vated in 1974. Similarly, for the area 
sampling frame, this meant the entire· 
reserve cluster (an expected ·four houSing 
units) was reactivated in 1974 if the 
cluster was rural: This 
increased the overall 

supplenientation 
probability of 

selection for sa-mple housing units in rural 
areas to about 2 iri 1,366; whereas, the 
overall probability of selection for sainple 

housing units in urban areas remained ·at 
1 in 1,366. 

Selection of sample housing units for .the 
1976 Coverage Improvement Program.­
The 1976 Coverage Improvement Pro· 
gram was undertaken to correct certain 
deficiencies in the AHS national sample 
from the census. address and new con­

struction frames. The covera9e defi· 
ciencies included the following units: 

1. New construction from building 
permits issued prior to JanuarY 1970. 

2. Units converted ~o residential use in 
structures totally, nonresidential at the 
time of the·1970 census. 

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

4. Mobile homes placed in parks either 
'missed in the 1970'cenSus or 
established since the 1970 ~ensus. 

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 Pe'rmits Were issued bef6re.January 

' 1970 was selected in two stages .. First, 
units whose permits were issued. be.fore 

January· 1970, but whiCh were completed 
after the census, were identified from the 
Survey of Construction (SOC), a si.Jrvey 

of building permits conducted ·monthly 
by the Bureau of the Census. These units 
were then sampled so that the overall 
probability of selection was about ·i.:in 

1,320. 
A sample of mobile homes placed i:i a 

park missed by the census or establishe_d 

after the census was also selected in:two 
stages. During. the first sta9e, a list· of 
mobile home parks was ~btaiOed fro.m ' 

commercial listings. This list was then 
supplemented by additional parks identi·­
fied by: a canvassing operation similar to 
that performed in ED's .where area sam· 
piing methods are used. The sP.cond stage 
consisted of .divid_ing the parks into 
clusters Of an expecte!d size of four sites. 
These clusters were then sampled so th~t 
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the oveiall" probability of ·selection wa·s 
about 1 in 1,366. 

For 'the ·remaining units (i_.e., mobile 
. homes·. placed outside parks since -the 
1970 census, niobile homes vacant at the 
time of the 1970 census, units converted 
from- nonresidential· tO residential use 
since ihe 1970 census, (and houses th~t 
had b~en moved onto their present site 
since the 1970 'census); the sampling was 
done in three stages. First, a subsample of 
the re.gular ".A.HS .sa~ple units fr-~m the 

census addresS 1 frame Was selected. 
Second, suc~eeding structure~-· tha't had 
been eligible to be selected from the 
census. address ·frame .we're then l_isted 
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 a~d !tie units 
within these structures were interviewed. 

1977 REDUCTION . - ;. 

By 1977, the addition to the sample from 
primarily new constructi6n ·and the coVer­

. _age impro_vements had increased the total 
sample size ·(interviews ·Pius· non­

iiiterviews) to about 81,000. The sample 
was re~~ced by' · about 7 percent to 

_approximately· 75,000. HOwever, this 
reduction did not include any CEN-SUP 1 

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, 
the probability of selection was about 1 
in 1,4 72 if they were urban and a~out 
in 736 if they were rural. 

l;STIMATION 

In 1977, 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 unifs encountered 
in the AHS. This noninterview adjust­
ment was done separately for occupied 

1 CEN-SUP units resulted from ·a 1970 
census evaluation study and represented units 
missedin"the 1970census. 
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and vacant units. The noninterview 
adjustment was equal to the following 
ratio: 

.:· lrit"erviewed housing units 
+ noninterviewed housing Units 

Interviewed housing units 

The first-stage ratio estimation pro­
cedure was employed for. sample housing 
units,·from non-self-representing (NSR) 
PSU's only. This. procedure was designed. 
to reduce the contribution to the variance 

'arising from the sampling of PSU's. The 
first-stage·· ratio estimation· procedure 
takes into account the differences that 
existed at the time of the 1970 census in 
the distribution by tenure and residence 
of the ho'uslng 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 resid~nce·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 e<:1.ch of the ,r.esidence­
tenure categories f_or each ~SR stratum 
and sum.ming t~ese counts across the 
NSR strata in e~~h census region. The 
denominators we~e calculated by ob­
taining 'the 1970 census housing counts 
for each of the residenCe-tenure cate­
gories for each NSR , sample PSU, 
weightif}g these counts by the inverse of 
the probability of selecting th~t- PSU, and 
summing these Weighted counts across 
the NSR ·safnPle P_SU's in each census 
r~gion. The com.puted first-stage ratio 
estimation facto.r was then apPlied to the 
existing weight for each NSR sample unit 
in each first-Stage ratio estimation. cate· 
gory. 

The second-stage ratio estimation 
protedure Was designed to adjust the 
AHS sample estimate of one category _of 

conventional new construction units; i,e., 
one ~ategory. of sample units built 
April 1, 1970, or later, to an inde­
pende.ntly derived current estir:iate where 
a· known deficiency in. the AHS sample 
exists (see the section on nonsampling 
er~or) for each of the four regions. Th_is 
estimate was considered to be the best 
estimate available for the ~umber of 
C<.Jnventional new c~nstru,ction units in. 
th is_ cat~gory. The second:~~age ratio 1 

estimation factor was as follo""".~: 

Current best estimate of new 
construction in the category 

AHS sample estimate of new cc;>nstruction 
units i'1 th,e category 

)he" numerators of the ratios were 
derived from data _based on th~ Survey of 
Construction (SOC). 

·The denominators of. th~ ratios were 
obtained from the weighted estimates_ fcir 
the AHS sample units using ~he existing 
weight after the first-stage ratio esti· 
mation procedure. The computed second; 
stage ratio estimation factor was. then 
applied ·.to the existing weight for ea.ch 
sample unit in each second.-stage .ratio 
estim~ti9n ca_tegory. 

The .third-stage ratio estimation pro­
cedure was empl_oy~d for all the AHS sam~ 
pie units. This procedure was designed to 
~djust the AHS sample estimate~ of ho~s­
ing (Le., the estimates employing the 
noninterview, first-stage, and second-stage 
adjustments) to independently derived. 

· current housing estimates for 4 categories 
of vacant h~using units and for 24 cate­
g?ries 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 ca_tegory was as 
follows: .. 
Current·i~dependent estimate 9f housing 

units in the category· 
. AHS 'samj::>le estimate of housing units 

in the 'category . ,. 

The numerators of the r3tios ·for 
occupied housing units were derived from 
data based on the Current Population 
Survey (CPS), a sample household survey 
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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 Vac~ni:y Sur· 
vey · (HVS), a quarterly vacancy survey 
also conducted by the Bureau of the 
Census. 

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

The secorid- and . third-Stage ratio 
estimation procedures were iterated in 
orOer to bring the AHS estimates 'into 
close 8Qreemerlt with both seiS of . "in· 
dependent" estima~es. The .second-stage 
was modified so that the estimates for all 
15 categories of new construction would 
be identical to the estimates before the 
thtrd-stage. Hence, the re-peated second· 
stage liad the effect of controlling the 
A_Hs sample estimates of new construe· 
tion units· to the "unbiased" sample 
estimates for 14 categories of new 
construction units for each of the 4 
regions (i.e.; 9 categories 'for conventional 
new construction units· and 5 for new 
construction mobile homes) and, as 
before, ·of adjusting the AHS sample 
esii;,,a·te of 1 category of ConveiitiOnal 
new construction units to an .inde· 
pendently derived current estimate. 

,The .numerators were either t~e un· 
biased weighted estimates for the AHS 
sa~Ple u~lts·, using the exi~ling weight 
after the first·stage r~tio ~stimation pro· 
cedure (i.e., the estimates employing the 
noninteryiew and first·stage adjuStments) 
or the i_nde.pendent 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 ihe AHS~sarTiple 
units after the previous stage of ratio 
estimation. The factors resulting from 
this iterative p~ocess were then applied to 
the existing weight on the appropriate 
records, and the resulting product was 
used as the final weight for tabul'ation. 

The effect of the third·stage ratio 
estimation procedure, as well as the over· 
all estimation procedure, was to reduce 
the sampling error for most statistics 
below what would have been obtained by 
simply weighting the results of the sample 
by the inverse· of the probability of 
selection: The distribution-of the housing 
population selected for the sample 

.differed somewhat, by chance, from that 
of the nation as a whole in such basic 
housing characteristics as tenure, vacancy· 
status, residence, race of head, and sex of 
head. These characteristics are probably 
closely correlated with other housing· 
characteristics measured for the AHS. 
Therefor~. throygh the use of the three· 
stage ratio est!mation procedure, one can 
expect the sample estimate to be im· 
proved substantially. 

RELIABILITY OF THE ESTIMATES 

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

Sampling errors.-The particular sample 
used for this survey is one of a large 
number of possible samples of the same 
size that could have been selected using 
the same sample design. Even if the silme 
schedules, instructions, and interviewers 
were used, estimates from. each of the 
different samples would differ from each 
other. The variability between estimates 
from all p~ssible samples is defined as 
sampling error. One common measure of 
sampling error is the standard error which 
measures the precision· with which an 
estif!1ate from a sample_ approximates t~e 
ave.rBge results 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 non· 
sampling 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 non· 
sampling errors measured by the standard 
error and biases and some additional 

nonsampl_ing .errors not measured .by the 
standard error. 

The sample estim.ate and its estim_ated 
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 sampl~s were 
selected, and each of these samples was 
surveyed under essentially the same 
general con9itions, and an estimate and 
its. estimated standard error were cal: 
culated for each sample, then: 

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

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

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

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

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

Standard errors of estimates of levels.­
Tables I and 11 present the standard errors 
applicable to the· 1977 national housing 
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inventory estimates in this report. Tables 
111 and IV present the standard errors for 

each of the four regions; Northeast, North 

Central, South, and West. Linear inter· 

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

Standard errors of estimates of 

percentages.-The reliability of an esti· 

mated percentage, computed by using 

sample data for both numerator and 

denominator, depends upon both the size 

of the percentage and the size of the total 

upon which the percentage is based. 

Estimated percentages are relatively more 
reliable than the corresponding estimates 
of the numerators of the percentages, 
particularly if the percentages are 50 
percent or more. 

Tables V, VI, VII, and VIII present the 
standard errors of estimated percentages. 
Table V shows the approximate star:idard 
errors of all national estimated percent­
ages of houSing units except ·those 

pertaining to the specified items in table 
11. The standard errors shown in table VI 

should be used for those specified items. 

Table VII shows the approximate stand­

ard errors of all regional percentages of 

TABLE I. Standard Errors of Estimated Numbers of HouSing Units: 1977 (ExclUding Estimates of 
Housing Units Pertaining to Lacking Some or All Plumbing Facilities and Households with Head of' 
Spanish Origin) 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate 
Total or 

estimate 
Total or 

White 
Black 

White 
Black 

(000) (000) !000) (000) (000) (000) 

0 . . . . . . . . . 2 2 1,000 ...... 40· 38 
5 . . . . . . . . . 3 3 2,500 ...... 63 53 
10 ........ 4 4 5,000 ...... 88 55 
25 ........ 6 6 10,000 ..... 120 -
50 ........ 9 9 25,000 ..... 168 -

100 ....... 13 13 50,000 ..... 177 -

250 ....... 20 20 75,000 ..... 95 -

500 ....... 29 28 

TABLE II. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Some or 
All Plumbing Facilities and Households with Head of Spanish Origin: 1977 

(68 chances out of 100) 

Size of 
Standard error 

Size of 
Standard error 

estimate 
Total, White, or 

estimate 
Total, White, or 

Black Black 
Spanish origin Spanish origin 

(000) (000) IOOOI (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 ..... 213 -

250 .... ' .. 24 24 75,000 ..... 114 -
500 ...... ' 34 33 
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.. 
housing units except those pertaining to 

the specified item in table 1y."Table VIII 

should be used for that specified item for 
. ' •' .. ! ... 

each of the four regions; Northeast, Nort~ 

Central, South, and West. Two~way inter·. 

polation should be used to .,determine 

standard errors for estimated percentages 

not specifically shown in . .'tables · V 
through v111. · 

Included in tables I through VI 11 are 
estimates of standard errors for estirTiates 

of zero and zero percent. These estim~te_~ 
of standard errors are cqnside~ed to b~ 

TABLE Ill.· Standard Errors of Estimated 
Numbers of Housing Units Pertaining to Each 

· of the Regions; Northeast, North Central, 
South, And West: 1977 (Excluding Estimates 
of Housing Units Pertaining to Lacking Some 
or All Plumbing Facilities) 

(68 chances out of 100) 

·size of Standard Size of Standard 
estimate error estimate error 

(000) (0001 (000) (OOO) 

0. .. '.' 2 1.000 .. 45 
5 ...... 3 2,500 .. 70 
10 ..... 4 5,000 .. 97 
25 ..... 7 10,000 133 
50 ..... 10 25,000 187 
100 ... ·. 1.4 50,000 196 
250 .... 22 75,000 105 
500 .... 32 

TABLE IV. Standard Errors of 'Estimated·· 
Numbers· of Housing Units Pi?rtaining to 
Lacking Some or All Plumbing Facilities for 
Each of the Regions; Northeast, North 
Central, South, and West: 1977 

168 chances out of 100) 

Size of Standard Size of Standard 
estimate error estimate error 

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

0 ...... 3 1,000 . . 54 
5 ...... 4 2,500 . . 84 
10 ..... 5 5,000 . . 117 
25 ..... 9 10,000 160 
50 ..... 12 .25,000 ,. ·225 
100 .... 17 50,000 236 
250 .... 27 75,000 126 
500 .... 38 
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over~sti m~tes 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. 

~tandard errors of ratios.-For ratios of 
the form (100) (x/y), where x is not a 
subclass of y, tables V through VI 11 
underestimate the standard error of the 
raiio when there is !ittle or no' Correlation 
between x and y, For this type of ratio, a 
better a

1

pproximation of the standard 
e(ror may be obtained by letting the 
standard error of the ratio be approxi­
mately equal to: 

(
::iix ) 2 + (ayv) 

2 

(100) (x/y) _.. 

wtiere: x 
y 

thf numera.tor of the ratio 
the denor:ninator_ 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 in the United 
States there were. 22,346,000 owner-" 
occupied housing units with garbage . 
collection service once a week in .. 1977. 
Interpolation of ~the data in table. I'.· 
shows that the standard error 9f an 
estimate of this size. is approximately 
160,000. · The following. procedure was 
used in interpolating; 

. The information presented in the table 
below was extracted from table I. The 

.. entry for. "x" is the one sought. 

Size of 
estimate 

(000) 

10,000 
22,346 

/25,000 
.". '"·"'" ..... 

Standard 
error 
(000) 

120 
x 

16~ 

By' vertically ~nterpolating betw~en 
120 and 168, the entry for "x" is 
determined to be 160. 

22,346-10,000'"' 12,346 
25,000-10,000 = 15,000 

12,346 . 
120 +i5ii00 (168-120) = 160 

Consequently, the 68-percent confidence 
interval, as shown by these data,. is from 
22, 186,000 to 22,506,000 housing units. 

• 
Therefore, a conclusion that the average 
estimate of 1977 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 a'verage esti· 
mate, derived from all possible samples, 
lies within the interval from 22,090,000 
to 22,60i,ooo housing units with 90 
percent confidence; and that the average 
estimate lies within the interval from 
22,026,000 to 22,666,000 housing units 
with 95 percent confidence. 

Ta~le ~-.. 1 also shows that of the 
22,346;000 owner-occupied housing units 
with .garbag'e coll~ction service once a 
week in 1977, 1,431,000, or 6.4 percent, 
had a family or primary individual 
income between $5,000 and $6.999. 
Interpolation of the data in table V (i.e., 
interPolation on both the base and per­
cent) shows. that the standard error of the 
above percentage is 0.2 percentage points. 
The following procedure was used in 
interpolating. 

The information presented in the fol­
lowing table was extracted from· table 
V. The entry for "p" ls the one 
sought .. 

·Base of 
Estimated Percentage 

percentage 
5 6.4 10 (000) 

10,000 .. 0.3 a 0.4 
22,346 .. p 
25,000 .. 0.2 b 0.2 

1. By horizontal .interpolation between 
0.3 and ·0.4, the entry for cell ''a" is 

·determined to be 0.3. 

6.4-5.0 = 1.4 
10.0-'5.0 = 5.0 -

. ' 
0.3 + ~:~ (0.4-0.3) = 0.3 

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

6.4-5.0 = 1.4 
10.0-5.0 = 5.0 

0.2 + ~:~ (0.2-0.2) = 0.2 

3. By vertical interpolation between 
0.3 and 0.2, the entry for "p" is 

. determined to be 0.2. 

22,346-10,000 = 12,346 . 
25,000-10,000 = 15,000 

12,346 . . 
0.3 + i5iiOci (0.2-0.3) = 0.2 

Consequently, the 68-percent confidence 
interval, as shown by these data, is .from 
6.2 to 6.6 percent; the 90-~rcent confi­
dence interval is from 6.1 to 6. 7 percent; . . . 
and the 95-percent confidence interval ls 
from 6.0 to 6.8 percent. 

11/ustraiion //.-Table A·3 of this report 
shows that in the United States in 1977 
there were 664,000 owner·occupied 
housing units lacking some or all plumb· 
ing facilities that were occupied 3 m6nths 
or longer. Interpolation of the. data in 
table· 11 shows that the standiird error of 
an estimate of this size is approximately 
39,000. Consequently, the 68-percent 
confidence' interval is frcirTI 625;000 tO 
~7_03,000 housing units. Therefore, a con­
clusion that the average estimate, derived 
from all possible samples, of 1977 owner· 
occupied housing units lacking some or 
all plumbing facilities that were occupied 
3 months or '"longer lies within a range 
computed in this way would be correct 
for roughly 68 percent of all possible 
samples. Similarly, we could conclude 
that the average eStima·te, derived from 
poSsible samPles.' lies within the interval 
from 602,000 io 726,000 housing units 
with 9Q percent confidence; and that the 
average ·estimate lies within the interval 
from 586,000 to 742,000 housing units 
wi!h 95 percent confidence.; 

Table A-3 also shows that of the 
664,000, 1977· owner-occupied housing 
units lacking some or all plumbing facili· 
ties, that w'ere occupied 3 months or 
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longer, 80,000, or 12.0 percent, had a 
family or primary individual income 

between $5,000 and $6,999. Inter­
polation of the data in table VI. (i.e., 
interpolation on both the base and the 

percent) shows t~at the standard error of 
the above percentage is 2. 1 percentage 
points. Consequently, the 68-percent 
confidence interval, as shown by these 
data, is from 9.9 to 14.1 percent; the 
90-percent confidence interval is from 8.6 
to 15.4 percent; and the 95-percent con­
fidence interval is from 7 .8 to 16.2 

percent. 

Differences. -The standard errors shown 
are not directly applicable to differences 
between two sample estimates. The stand· 
ard error of a difference between esti· 
mates is approximately equal to the 
square root of the sum of the squareS of 
the standard errors of each estimate 
considered separately. This f0rniula is 
quite accurate for the difference between 
estimates of the same characteristics in 

two different areas or the difference 
between separate and uncorrela,ed 
characteristics in the same area. If there is 
a high positive correlation between the 

two characteristics, the formula will oVer­
estimate the true error. However, if there 
is a high negative correlation betwe~n the 
two characteristics, the formula will 

underestimate the true standard error. 

Jllustiation 9f. the computation of the 
standard error of a difference. - Tab! e A-1 
shows that in the United States in 1977 
there were 2,077 ,000 owner-occupied 

housing units with garbage collection 
service once a week that had a family 
or primary individual income between 
$10,000 and $1.2,499. Thus, the apparent 
difference between the nUmber of owner· 
occupied housing units with garbage 
collection service once a week that had a 
family or primary' individual · incOm~· 
between · $5,000 and $6,999 and the 
number that had a family or priniary 
individual income between $10,000 and 

$12,499 i_s 6.46,000. Interpolation of 
the data in table I shows that the stand· 
ard error on an estimate of 2,077,000 to 
be approximately 57,000 and the stand­
ard error on an estimate of ,1,431,000 to 
be approximately 47,000. There"fore, the 
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TABLE v. Standard Errors of Estimated Percentages of Housing Units: 1977 (Excludes Estimated 
Percentages of Housing Units Pertaining to Lacking Some or All Plumbing Facilities and 
Households with Head of Spanish Origin) · .. .... . . 

(68 chances out of 100) l ··~ 

· Base of 
Estimated percentage 1 

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

{000) 100 99 98 95 90 85 75 ' 50 
' 

: 
5 ........ 24.6. 24.6 24.6 24.6 24.6, 24.6 24.8 28,6 
10 ........ 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2 
25 ....... 6.1 6.1 6.1 6.1 7.7 9.1. . 11.1. ' 12.8 
50 ........ 3.2 3.2 3.2 ~.9 5.4 6.5 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 
1.006 .... 0.2 0.4 0.6 0.9 1.2 1 .4 1.8 2.0 
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 0.5 0.6 0.8 0.9 
10,000 ... 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6 
25,000 ... 0.01 0.08 0.11 0.2 0.2 0.3 0.4 0.4 
50,000 ... - -.0.06 0.08 0.12 0.2 0.2 0.2 0.3 
75,000 ... - 0.05 0.07 0.10 0.14 0:2 0.2 ' 0.2 

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

TABLE VI. Standard Errors of· Estimated Percentiiges of Housing Units Pertainii:ig tQ Lac.k!ng Some 
or All Plumbing Facilities and Households with Head of Spanish Origin: 1.977 

(68 chances out of 100} .. 
.. Estimated percent8ge 1 

" Base of ,, 
percen.tage 

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

50. 

5 ........ 32.2 32.2. 32.2 32.2 32.2 32.2 32:2 I 34A 
10 ....... 19.2 19.2 19.2 19.2 19.2 19.2 21.1 24.3 
25 ....... '8.7 8.7, 8.7 8.7 9.2 11.0 13.3 15.4 
50 ........ 4.5 4.5 '4.5 4.7 6.5 7.8 '9'4 10.9 
100 ...... 2.3 2.3 2.3 3.4 4.6 5.5 6:7 .. 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 2.5 3.0 3.4 ,, 
1,000 .... 0.2 0.5 0.7 ·I 1. 1 1.5 1.7 2:1 2.4 
2,500 .... 0.09 0.3 0.4 0.7 0.9 1.1 L3 1.5 
5,000 .... 0.05 0.2 0.3 0.5 0.7 0.8 o.'9 1.1 
1o'.ooo •... 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 0.2 0.2 0.2 0.3 0.3 
75,000 ... - 0.06 0.08 0.12 0.2 . 0.2 0.2 0.3 

1 Standard errors are presented to the nearest one-tenth of 1 percent e-xcept when the standard 
error is less than one-tenth of 1 percent; in·those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. ,;, 
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standard error of the estimated difference 
of 646,000 is about 74,000.· 

74,000 = v (57,0001 2 +.(47,0001 2 

Consequently, the 68-percent confidence 
interval for the 646,000 difference is 

from 572,000 to 720,000 housing units. 
Therefore, a conclusion that -the average 
estimate of this difference, derived from 
all possible samples, lies within ·a rcinge 
com"puted in th is way would be correct 

for roughly 68 percent of all possible 
samples. Similarly, the 90-percent con· 
fidence interval is from 528,000 to 

764,000 housing units, and the 
95-per~ent confidence· interval is from 

498,000 to 794,000. Thus, we can con· 
elude with 95 percent confidence that the 
number of 1977 owner-occupied housing 
units with garbage collection service once 
a ·week that had a fa"i-nily or primary 
individual i.ncome between $10,00b and 
$12.499, is greater than the number . 

wit~~ an ir.icome t>e1ween ss.oOo and 
$6,999, since the 95-percent confidence 
interval of. this difference does not in· 
clude zero or negative values. 

Medians.-For the medians presented in 
certain table_s, 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 t~e reliability of the estiinated 
median. is to determine an interval about 
the ~stimate_d n:iedi~n so that there is a 
stated degree of confidence that the 
average median from all possible samples 
lies within· the interval. The .following 
procedure may be used to estimate con­
fidence limits of medians based on sample 
data: 

1.· From the tables, determine _the 
standard, error of a 50-percent charac· 
·teristic-on the base of the median; 

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

3. ·U~ing.the distribution of the charac­
teristic, read off the confidence 
interval cOr_responding to the two 
points established in step 2. 

For about 68 out" of 100 possible sam· 
pies,· the averag·e median from all possible 
samples would lie between these two 
values. 

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

11/ustra~ion of the computation of the· 
95-perc_e_nt confidence interval for a 
median.-Table A·l of this report shows 
the median family or primary individual 
income of owner-occupied housing uriits 
with garbage collection se.rvice once a 
week in the United States was $17, 100 in 
1977. The base of the distribution, from 
which this median was determined, is 
22,346,000 housing units. 

· __ 1. From table V, the standard error of 

a 50-percent characteristic on the base 
of 22,346,000 is 0.4 percentage 
points. 

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

3. From table A·l, it can be seen by 
cumulating .. the frequencies ·for ·the" 
first 6 categories that 9,527 ,000 hous· 
ing units, or 42.6 percent, ·had a 
family or primary individu"al income 
up to $14,999 and an additional 
3,872,000 housing ·units, or 17.3 per­
cent, had a family or primary indf· 
vidual income between $15,000 and 
$19,999. By linear interpolation, the 
lower limit of the 95-percent con­
fidence interval is found to be about: 

$15,000+1$20.000~$15,000I149.2-42.61 
17.3 

= $16,900 

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

$15,000+1$20,000--'$15,000)
150

·
9

-
42

·61 

17.3 
= $17,400 

Thus, the 95-percent confidence inter­
val ranges from $16,900 to $17.400. 

Nonsampling errors.-ln general, non· 
sampling errors can be attributed to many 
sources: Inability to obtain information 
about all cases, definitional difficulties, 
differences in the interpretation of 'ques­
tions, inability or unwillingness to pro· 
vide correct information on the part of 
respondents, mistakes in recording or 
coding the ·data, and other errors of 
collection, response, processing, coverage: 
and estimatio_n for missing data. As can 
be s~en from this list, nonsampling errors 
are not unique to sample surveys since 
they can, and do, occur in compl~te 
censuses as well. 

Obtaining a measuremei:it of the total. 
nonsampling error- associated ·wit11 the 
estimates from a ·Survey is very diffic~lt, 
considering the number of possible 
sources of error. However, an attempt 
was made to measure some· of the non· 
sampling errors associated with the 
estimates for the 1977 AHS national 
sample. 

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

As part of the reinterview, an addi· 
tional check was carried out for inter­
viewer evaluation and qµality control. 
This check was made at each of these 

·households to determine if t~e following 
was done during the original interview: 

1. The correct unit was visited. 
2. The correct number of housihg 
units were interviewed at that address. 
3. The correct information on "Year 

. Built" was obtained. 

4. The correct information on "Ten­
ure" was obtained. 
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5. The correct information on "House­
hold Composition" was obtained. 
6. T,he .correct information on "Type 
of Housing Unit" was obtained. 
7. The correct information on "Oc· 
cupancy Status" was obtained. 

The results of the 1977 reinterview 
study were not available at the time of 

publication. However, it is expected that 
they will be similar to the results of the 
1976 reinterview study· Which are pre· 
sented in the Cen'sus Bureau memo':. 
randum, "Reinterview Results for· the 
Annual Housing Survey-Nation.al 

Sample, 1976," Unlike the years prior-to 
1976, the respondent's answers in the 

_ reinterview were not . reconciled to the 
original answers given in the AHS inter­

view; i.e., after the question was answered 

in the reinterview, the interviewer did not 

present the previous responses and then 
ask the respondent to decide upon the 

best answer. Comparing the reinterview 

results of 1976 with the years prior to 

1976, we found that the estimates of 

inconsistency of all items (nonattitudinal 

and attitudinal) increased substantially in 

the 1976 results. In ot~er words, pro· 

viding the interviewer with the original 

response had the effect of reducing the 

levels of inconsistency. 

To summarize the results of the 1976 

reinterview program: Overall, it showed 

moderate to ~ igh levels of inconsistency 
with about one;third of the non: 

attitudinal items -and ·a high level of 

inconsistency with abou·t one·third Of the 

attitudinal items. Only one-eighth of the 

nonattitudinal items showed a low level 

of inconsistency. 

·The range for evaluating inconsistency 

is 0-100. The rule of thumb is that 
indices below 20 are low; indices from 20 

to 50 are moderate, indicating that there 

is some problem with inconsistent re· 

porting; those over 50 are high, indicating 

that improvements are needed in the 

method used to collect these data or that 

the category concepts themselves are 

ambiguous. 

The following list shows the 1977 

AHS-2 question~aire numbers for those 

items asked in the 1976 reinterview: 

Nonattitudinal, sections I llA and 1118, 
12*, 13*, 15a, 15b, 15c•, 36a, 36b·. 
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TABLE VII. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each Of the Four • 
Regions; Northeast, North Central, South, and West: 1977 (Excludi1111 Estimated 1'9rcentages of 
Housing Units Pertaining to Lacking Some or All Plumbing Facilities) 

(68 chances out of 100) 

. Base of 
Estimated percentage 1 

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

(000) 100 99 . 98 95 90 85 75 50 

5 . . . . . . . . 28.7 28.7 2B.7 2B.7 2B.7 28.7 28.7 31.8 
10 ....... 16.8 16.8 16.B 16.8 16.8 16.8 19.4 22.5 
25 ....... 7.5 7.5 7.5 7.5 8.5 10.1 . 12.3 14.2 
50 ....... 3.9 3.9 3.9 4.4 6.0 7.2 8.7 .10.0 
100 .... :. 2.0 2.0 ·2.0 3.1 4.3 . " 5.1. 6.2 7 .1 
250 0.8 0.9 ' 1.3 2.0 2.7 3.2 3.9, 4.5 ...... 
500 . ·" ... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2 
1,000 .... I 0.2 0.4 0.6 1.0 1.3 1.6 1.9 ·2.2 
2,500 .... 0.00· 0.3 0.4 0.6 0.9 ·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 0.13 0.2 0.3 0.3 0.4 0.4 . 
50,000 ... - 0.06 0.09 0.14 0.2. 0.2 0.3' 0.3 
75,000 ... - 0.05 0.07 . 0.11 0.2 0.2 0.2 ·0.3 

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

·' 

,. 

T AB~E VIII. Standard Errors of. Estimated Percentages of Ho.using Units Pertaining "to Lacking · 
So!11e or All Plumbing Faci.lities for Each of the Four Regions; Northeast, North Central." South, and 
West:1977 . 

(68 chances out of 100) 

· Base of 
Estimated percentage 1 

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

50 (000) 100 99 98 95 90 85 75 

5 ........ 36.9. _36.9 36.9 36.9 36.9 36.9 36.9 3B.2 
10 ....... 22.6 ·22.6 22.6 22.6 22.6 22.6 23.4: 27.0 
25 ........ 10.5 10.5 10.5 10.5 ' 10.5 12.2 14.8 17 .1 
50 ....... 5.5 5.5 5.5 5.5 7.2 8.6 10.5 1i.1 
100 ...... 2.8 2.8 2.8 3.7 5.1 6. l 7.4 8.5 
250 ...... -1.2 1.2 1.5 2.4 3.2 3.9 4.7 5.4 
500 ...... 0.6 O.B 1.1 1. 7 2.3 2.7 3.3 3.B 
1,000 .... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7 
2,500 .... 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7 
5,000 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2 
10,000 ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9 
25,000 0.01 0.11 0.2 0.2 0.3 0.4 

. 
0.5 0.5 . .. 

50,000 ... 0.01 . 0.08 0.11 0.2 0.2 0.3 0.3 0.4 
75,000 ... - 0.06· 0.09 0.14 0.2 0.2 0.3 0.3 

. 

1 Standard errors are presented to the nearest one-tenth of 1 percent except when the standard 
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest 
one-hundredth of 1 percent. . ··1 
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37a, · 37b*, 49'. 50*, 51a. 51b, 52a*, 
54a*, 54b, 55a, 55b, 55c*, 56a, 56b, 
58a*, 58b*, 61a'; Attitudinal, section 
111 B, 102 all parts•, 103 all parts•, and 
104 all parts*. Asterisks(') indicate that 
the item had an estimated index of 
inconsistency greater than 40. Since cross 
tabulations involving these items may be 
subject to a large distortion because of 
the moderate to 'high response variance, 

they should be considered to be less' 
reliable than comparable cross tabulations 
which do not involve these items. The 
cutoff at 40 was sele.cted because ( 1) the 
shape of the distribution had. a natural 
break before 40, (2) the large sampling 
errOrs on the estimated indices indicated 
little difference between those indices 
from 40 to 50 and those greater than 50, 
and (3) the break between moderate and 
high indices at 50 is arbitrary. 

The 1970 census reinterview results 
provide illustrations of possible non­
sampling errors for some of the items 
which also appear in the AHS. For 

example, median va,lue of homes was 
consistently underestimated by about 5 
percent, and the average monthly costs of 

electricity. and utility gas were con­
sistently overf~timated, 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 respondents may lack precise 
information. Also, because the results of 
the reinterview studies are derived from 
sample surveys, there is sampling error 
associated with these estimates of non· 
sampling error. Therefore, the possibility 
of ·such errors. should be taken into 

account when considering the results of 
this study. 

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

construction sample had deficiencies in 
the representation of conventional new 
construction. During the sampling of 

building permits, only those issued more 
than 5 months before the survey began 

were eligible to be selected to represent 
conventional new 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 1977 AHS 
sample missed about 3.5 percent (i.e., 
about 375,000 housing units) of all con· 
ventional new construction built after 

April 1970, because the permits for these 
units, which were built before October 
1977, were issued less than 5 months in 
advance of the survey. 

In addition, the 1976 Coverage Im· 
provement Program also had certain 
deficiencies. First, when the canvassing 
was done to identify mobile home parks 

that were not in the sample frame or not 
on the commercial lists, only 92 percent 
of the census address frame ED 's were 
represented. Second, it appears that the 
listing procedure (used to find mobile 
homes placed outside parks, units con­
verted from nonresidential to residential, 
and houses that had been moved onto 
their present site) was not very efficient 
for finding nonresidential conversions 
(which might be primarily in business 
districts), since the listing procedure 

I 

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 EO'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 
1977 AHS sample missed as much as 2 
percent (i.e .. as much as 400,000 units) 
of all housing units in EO's where area 

sampling methods are used because these 
units were not listed during the can­
vassing. 

The third stage of ratio estimation 
corrects for these deficiencies as far as the 

count of total housing is concerned. 
However, biases of subtotals would still 
remain. 

Rounding errors.-ln errors associated 
with processing, the rounding of esti­
mates 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 percent­

ages, median number of persons, and 
median number of rooms when these 
figures are derived from relatively large 

bases. This means that confidence inter· 
vals formed from the standard errors 
given may be distorted, and this should 
be taken into account when considering 
the results of this survey. Also, since 
medians in this report were computed 
using unrounded data, instead of the 
shown published rounded data, they can 
differ from medians calculated directly 
from the published data. 

App-53 


	Part A
	Part B
	Part C
	Part D
	Part E
	Part F

