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The 1980 estimates are based on data collected from
mid-August 1980 through December 1980 for the Annual
Housing Survey (AHS), which was conducted by the Bureau of
the Census, acting as collection agent for the Department of
Housing and Urban Development. The sample for this survey
was spread over 461 sample areas (called primary sampling
units), comprising 923 counties and independent cities with
coverage in each of the b0 States and the District of Columbia.

Approximately 74,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1980 Annual

Housing Survey. Of this number, 4,100 interviews were classi- .

fied as "noninterview” for various reasons. Occupied housing
units were classified as “noninterview” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant h'ousing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 74,800 eligible housing units, there were also
5;000 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information
relevant to the 1980 housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units {PSU’s). These PSU's were then grouped
into 376 strata, 156 of which consisted of only 1 PSU in sample
with certainty. These 156 strata were mostly the larger SMS5A’s
and were called self-representing {SR) since the sample from the
sample area represented just' that PSU. Each one of the other
220 strata consisted of a group of PSU's and were referred to as
non-self-representing (NSR), since the sample of housing units
from the sample PSU in a stratum represented the other PSU’s
in the stratum as well. ’

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

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

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

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

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

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

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

The sample of 1970 census units was selected in several

stages. Within the sample PSU's, the first step was the selection -

of a sample of census enumeration districts (ED's), admini-
strative units used in the 1970 census. The probability of
selection for an ED was proportional 1o the following 1970
census counts of housing units {HU's) and persons in group
quarters, combined in the following formula:

Nurnber of group gquarters persons in the ED
3

Number of HU's in the ED +

4

The next step was to select an expected cluster of about four
neighboring housing units within each sample ED. For most of
the ED's, the selection was accomplished using the list of

addresses for the ED as compiled in the 1970 census. However, .

in those ED's where addresses were incomplete or inadequate

{mostly rural areas), the selection process was accomplished -

using area sampling methods, These ED’s were divided into

" segments {i.e., small land areas with well-defined boundaries, -

having an expected size of four, or a muitiple of four, housing
units) and a segment was selected. Those selected segments with
an expected size which was a multiple of four were further
subsampled at the time of enumeration so that an expected four
housing units were chosen for interview,

The sample of new construction units was selected from
building permits issued since January 1970. Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
" housing units were created. These clusters were then sampled at
the rate of 2 in 1,366. Housing units constructed since the 1870
census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

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

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

“survey and the remaining clusters were assigned to the reserve

sample,

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the
number of sample housing units from rural areas. This was
accomplished by reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new con-
struction frames, the other half of each rural cluster (an
expected two housing units} was reactivated in 1974. Similarly,
for the area sampling frame, the entire reserve cluster {(an
expected four housing units) was reactivated in 1974 if the.
cluster was rural. This supplementation increased the overa!l
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
Program was undertaken to correct certain deficiencies in the
AHS national sample from the census address and new
construction frames. The coverage deficiencies included the .
following units;

1. New construction, from building permits issued prior to
January 1870 for which construction had not been com-
pleted at the time of the 1970 census, ‘

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

3. Houses that have been moved onto their present site 5|nce
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 cutside parks since the 1970 census or
vacant at the time of the 1970 census. o

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

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

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

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

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

ESTIMATION

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

1 CEN-SUP units resulted from a 1970 census evaluation study and
represantad units missed in the 1970 census.

1980 housing inventory—in 1980, the AHS estimates employed -
a three-stage ratio estimation procedure. However, prior to

implementation of the procedure, the basic weight (i.e.; the

inverse of the probability of selection) was adjusted to account

for the type A noninterview housing units encountered im:the -
AHS. This noninterview adjustment was done separately for
occupied and vacant units. The noninterview adjustment was’
equal to the following ratio: -~ - '

toe

Interviewed housing units + Noninterviewed housing units

,

Interviewed housing units ) , 7‘_'

The first-stage ratio e‘stimat_ioni procedure was empldlyélcli 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 firststage
ratio estimation procedure takes into account the differences
that existed at the time of the 1970 census in the distribution
by tenure and résidence of the housing population estimated
from the sample NSR PSU’s and that of the NSR housing
populanon in each of the four census reglons of the country.

The first-stage ratio estimation factor for each spemfted
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 N&R 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 b\} obtaining the 1970 census housing counts
for each of the residence-tenure categories for each NSR sample
PSU, weighting these counts by the inverse of the probability of

selecting that PSU and summing these weighted counts across -

the NSR sample PSU's in each census region. The computed
first-stage ratio estimation factor was then applied- to the
existing weight for each NSR sample unit in each first-stage
ratio estimation category. ' 7

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

The second-stage ratio estlmatlon 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_.

new
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estimation procedure. The compu"ced second-stage ratio estima-
tion factor was then applied fo the existing weight for each
sample unit in each second-stage ratio estimation category,
The.third-stage ratio estimation procedure was employed for
all AHS sample units. This procedure was designed to adjust the
AHS sample estimates of housing (i.e., the estimates employing
the noninterview, first-stage, and second-stage adjustments) to
current vacant housing estimates for 4 categories of vacant
housing units and to independently derived current housing
estimates for 24 categories of occupied housing units. Each of
these categories is a combination of the characteristics of
residence, tenure, race of householder, and sex of householder.
The " third-stage ratio “estimation factor for each specified
category was as follows: ' '

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

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

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

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

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

The effect of the third-stage ratio estimation procedure, as
well as the overall estimation procedure, was to reduce the
sampling error for most statistics below what would have been

obtained by simply weighting the results of the sample by the
inverse of the probability of selection. The distribution of the
housing population selected for the sample differed somewhat,
by. chance, from that of the Nation as a whole in such basic .
housing characteristics as tenure, vacancy status, residence, race
of householder, and sex of householder. These characteristics
are probably closely correlated with other housing charac-
teristics measured for the AHS. Therefore, through the use of
the threestage ratio estimation procedure one can expect the
sample estimate to be improved substantially.

1973-1980 lost units—The 1973-1980 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS national estimates,K of the 1973 housing
inventory, as was described in the 1973 Current Housing
Report, H-150-73A, General Housing Characteristics for the
United States and Regions. These 1973-1980 lost units do not

include the HU's from the 1976 Coverage Improvement Program.

Since the 1973-1980 lost units existed, by definition, in the 1973
housing inventory, there was a 1973 housing inventory weight
associated with each 1973-1980 lost unit. This weight, adjusted

. for the 1977 sample reduction, was used to tabulate the estimates

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

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

- estimation procedure employed for the 1970 census can be

obtained in the 1970 census report, HC(1)-B1, Detailed Housing
Characteristics, United States Summary.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors associated with
estimates based on data from sample surveys; sampling and
nonsampling errors. The following is a description of the
sampling and nonsampling errors associated with the AHS
national sample and of the nonsampling errors associated with
the 1970 census estimates. A description of the sampling errors
associated with the sample estimates from the 1970 census
appears in the 1970 census report, HC(1)-B1, Detailed Housing
Characteristics, United States Summary. The sampling errors for
1970 census data are much smaller than for the AHS data.
Therefore, in making comparisons between the two data
sources, it can be safely assumed that the census data are subject
to zero sampling errors.

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

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

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

estimate, would include the average result of all possible

samples;

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

3. Approximately 95 percent of the intervals from two stand-

ard errors below the estimate to two standard errors above

, the estimate would include the average result of all possible
samples,

The average result of all possible samples either is or is not

contained in any particular computed interval. However, for a-

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

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

Standard errors of estimates of levels.—Tables | and || present
the standard errors applicable to the 1980 national housing
inventory estimates in this report. Tables 11l and 1V present the
standard errors applicable to 1973-1980 lost housing unit esti-
mates in this report. Table V presents the standard errors
applicable to estimates for the Northeast, North Central, South,
and West Regions. Linear interpolation should be used to deter-
mine standard errors for levels of estimates not specifically shown
in tables | through V.’

TABLE 1, Standard Errars of Estimated Numbers of Housing Units: 1980
{Excluding Estimates of Housing Units Pertaining to New Construction,
Lacking Complete Kitchen Facifities, No Bedrooms, No Bathrooms,
Source of Water-tndividual Well, Lacking Complete Plumbing, Mobile
Homes, and liousing Units With Spanish-Origin Householder)

{88 chances out of 100}

Standard error Standard error

Size of Size of

estimate { Total or estimate Total or

©000) | white ?&;;'; (000) White ?&;‘3;

- {D0D) (000)

0..... . 2 211,000 ... 42 39
5.... 3 32500 ... 65 55
0 ..... 4 415000 ... N 59
26 ... 7 717500 ... 109 37
50 ..... 9 9110 000. . 124 -
100. . ... 13 13} 25,000. .. 176 -
250. ... 2 21| 50,000. .. 192 -
500. . 29 29 | 80,000. . . 101 -

TABLE 1. Standard 'Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing, Mobile Homes, and Housing Units With Spanish-
Origin Householder: 1980

(68 chances of of 100}

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
(000) | White :’&;’; (000) | White | :‘;;;';
{000} (000}
o...... 2 211,000 ... 48 45
5..... 3 3!12500... 76 64
10 ..... 5 55000 ... 105 69
25 ..... 8 87500 ... 127 42
b0 ..... 11 11 ] 10,000. .. 144 -
100. . 15 15| 25,000, .. 204 -
250..... 24 24 | 50,000. . 223 -
500 . 34 33 )

Standard errors of. estimates of percentages—The reliability of
an estimated percentage, computed by using sample data for
both numerator and denominator, depends upon both the size
of the percentage and the size of the total upon which the
percentage is based. Estimated percentages are relatively more
reliable than the corresponding estimates of the numerators of
the percentages, particularly if the percentages are 50 peroent
or more.
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TABLE i11. Standard Ervors of Estimated Numbers of Lost Housing Units:

19731980 {Excluding Estimates of Lost Housing Units Pertaining to

New Construction, Lacking Complete Kitchen Facilities, No Bedrooms,
No Bathrooms, Lacking Some "or All Plumbmq, Mobile Homes and
Other Vacants}

{68 chances out of 100}

Size of Standard Size of Standard

estimate error estimate error

(000} (000) (ooo} (000)
L 21250......... . 21
b ... ... o31600......... 31
0......... 411000 ....... 47
25 ......... 612500 ....... 88
50 ......... 915000 ....... 150
100......... 13

Tables VI through X present the standard errors of estimated
percentages. Table VI shows the approximate standard errors of
al! national estlmated percentages of housing units except those
pertamlng to the specified items in table I1. The standard errors
shown in table VIl should be used for those specified items.
Tables VIII and IX show the approximate standard errors of the
estimated percentages of 1973-1980 lost housing units. Table X
shows the approximate standard error of all regional estimated
percentages of housing units and 1973-1980 lost housing units.
Two-way interpolation should be used to determine standard
errors for estimated percentages not specifically shown in tables
VI through X.

Included in tables | through X are estimates of standard errors

for estimates of zero and zero percent. These estimates of .

standard errors are considered to be overestimates of the true
standard errors and should be used- primarily for construction
of confidence intervals for characteristics when an estimate of
zero is obtained,

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

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

X
ov = the standard error of the denominator

TABLE 1V. Standard Errors of Estimated Numbers of Lost Housing
Units Pertaining to New Construction, Lacking Complete Kitchen
Facilities, No Bedrooms, Na Bathrooms, Lacking Some or All Plumbing,
Mobhile Homes, and Other Vacants: 1973-1980

{68 chances out of 100)

Size of Standard Size of Standard

estimate error estimate -error

(000} : {000) . (000} (0Dg)
0.......... 3j100......... 16
5 ..., .. 41250......... 26
10 ......... 51600,........ 38
25 ......... 8{1000....... 55
BO ......... 12

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

- used in interpolating.

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

Siie of estimate Standard error
{000) {000}
10000 ................ 124
10681 ................ X
25000 ............. ) 176 -

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

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

681

124 + 15,000

(176-124) = 126

Consequently, the 68-percent confidence interval, as shown by
these data, is from 10f555,000 to 10,807,000 housing units.
Therefore, a conclusion "that the average estimate of 1980
housing units of this type lies within a range computed in this
way would be correct for roughly 68 percent of all possible
samples. Similarly, we could conclude that the average estimate,
derived from all possible samples, lies within the interval from
10,479,000 to 10,883,000 housing units with 90 percent con-
fidence; and that the average estimate lies within the interval
from 10,429,000 to 10,933,000 housing units with 95 percent
confidence.




App-52

APPENDIX B—Continued

TABLE Va. Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regions:
1980 (Excluding Estimates of Housing Units Pertasining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedroams, No
Bathrooms, and Lacking Complete Plumbing for the Northeast, North
Central, and West Regions and Excluding Source of Water-Individual
Well, and Mobile Homes for Each of the Regions)

(68 chances out of 100)

. Estimated percenta
Base of percentage P g

(000) 25 36.5 50
10000 ... ...... 0.6 a 0.7
10681 ........... p
25000 .. ... ...... 04 b 0.4

Size of Standard Size of Standard
estimate errer estimate errar
(000) (000} {000} (000}
o.......... 2]500......... K]
5...... . ... 3|1000....... 43
10 ......... 41250 ....... 68
25 ... ..., 715000 ....... 97
80 ......... 10 1 10,000.. ... .. 137
100......... 14 | 25,000....... 216
250......... 22

TABLE vb. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitcken Facilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the
Northeast, North Central, and West Regions and to Source of Water-
Individual Well, and Mobile Homes for the Northeast and North Central
Regions: 1980

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

Size of Standard Size of Standard
estimate error estimate error
{000} {C00) {000} (000}

o.......... 3|600......... 36
5.......... 411,000 ....... 51
10 ......... 512500 ....... 80
25 ... ... 815000 ....... 111
80 ......... 11]10000....... 153
100......... 16 | 256,000....... 218
250......... 26

Table A-1 also shows that of the 10,681,000 owner-occupied
housing units with 2 persons inside SMSA's, 3,896,000, or -
36.5 percent, were in central cities. Interpolation in standard

error table VI {i.e., interpolation on both the base and percent}
shows that the standard.error of the above percentage is 0.6
percentage points. The following procedure was used in inter-
polating.

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

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

36.5-25.0=115

50.0-25.0=25.0
115 _
06+ ﬁ {0.7-0.6) = 0.6

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

36.5~25.0=11.5

50.0—25.0 = 25.0
115 L
0.4 + 522 (04-04) = 0.4

‘3. By vertical interpolation between 0.6 and 0.4, the entry for

“p’" is determined to be 0.6.

" 10,681-10,000 = 681
~ 265,000-10,000 = 15,000
681

06+ TB_JJE {(04-0.6) =06

Consequentty, the 68-percent confidence interval, as shown by

these data, is from 35.9 to 37.1 percent; the 90-percent confi-
dence interval is from 35.5 to 37.5 percent; and the 95-percent
confidence interval is from 36.3 to 37.7 percent.

- Hiustration }1—Table A-1 of this report shows that in the

United States in 1980 there were 145,000 housing units in
structures with four floors or more (see “Elevator in Structure’

item)} that were outside of SMSA’s, Interpolation in standard

error table | of this appendix shows that the standard error of
an estimate of this size is approximately 15,000. Consequently,
the 68-percent confidence interval is from 130,000 to 160,000
housing units. Therefore, a conclusion that the average estimate,
derived from all possible samples, of 1980 housing units in
structures with four floors or more that were outside of SMSA's
lies within a range computed in this way would be correct for
roughly 68 percent of all possible samples, Similarly, we could
conclude that the average estimate, derived from all possible
samples, lies within the interval from 121,000 to 169,000
housing units with 90 percent confidence; and that the average
estimate lies within the interval from 1-15,000 to 175,000
housing units with 95 percent confidence.
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TABLE Ve. Standard Errors of Estimated Numbers of Housing Units
Pertaining to Source of Water-Individual Well, and Mobile Homes for
the South Region: 1980

(68 chances out of 100}

Size of Standard Size of Standard

estimate error estimate error

(000} (000} (000) (000}
0.......... 41600,........ 45
L T 541,00 ....... 64
10 ......... 6{2500 ..... .. 99
25 ...... e 1015000 ....... 136
50 ......... 14110,000....... 181
100......... 20| 25,000....... 225
250, ........ 32

TABLE Vd. Standard Errors of Estimatad Numbers of Lost Housing
Units Pertaining to the Northeast, North Central, South, and West
Regions: 1973-1980 (Excluding Estimates of Lost Housing Units Per-
taining to New Construction, Lecking Complete Kitchen Facilities, No
Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile
Homes, end Other Vacants)

{68 chances out of 100)

Size of Standard error
estimate
Northeast or
{000) North Central South or West

0............. 2 2
- 2 3 3
10............ 4 4
25 ... 6 6
50 ............ 8 9
100. . .......... 12 14
260, ........... 20 22
600......~...... 29 32
1000 .......... 44 49
2500 . ......... 82 92
5000 .......... 140 166

Note: For standard errors of regional estimates of lost housing units
{1973-1980) pertaining to new construction, lacking complete kitchen
facilities, no bedrooms, no bathrooms, lacking some or all plumbing,
mobile homes, and other vacants, use the national standard errors pre-
sented in table |V.

In 1980, table A-1 also shows that of the 145,000 housing
units in structures with four floors or mora that were outside
-S§MSA's, 118,000, or B1.4 percent, were in structures that con-
tained elevators. Interpolation in table VI (i.e., interpolation on
both the base and the percent) of this appendix shows that the
standard error of the above percentage is 4.5 percentage points.

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

Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The standard
error of a difference between estimates is approximately equal
to the square root of the sum of the squares of the standard

errors of each estimate considered separatety. This formula is
quite accurate for the difference between estimates of the same

characteristics in two different areas or the difference between
separate and uncorrelated characteristics in the same area. If,

however, there is a high positive correlation between the two_
- characteristics, the formula will overestimate the true error.

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

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

" the standard error of the estimated difference of 4,507,000 is

about 160,000.

160,000 = +/ (126,000)* + {99,000)> *

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

- units. Therefore, a conclusion that the average estimate of this
difference, derived from all possible samples, lies within a range

computed in this way would be correct for roughly 68 percent
of all possible samples. Similarly, the 90-percent confidence
interval is from 4,251,000 to 4,763,000 housing units, and the
95.percent confidence interval is from 4,187,000 to 4,827,000.
Thus, we can conclude with 95 percent confidence that the
number of 1980 owner-occupied housing units inside SMSA's
with two persons is greater than the number with three persons.

Medians—For the medians presented in certain tables, the
sampling error depends on the size of the base and on the
distribution upon which the median is based. An approximate

. method for measuring the reliability of the estimated median

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

1. Frorq the appropriate standard error table, determine the

standard error of a 50-percent characteristic on the base of

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

3. Using the distribution of the characteristic, read off the

confidence interval corresponding to the two points estab-
lished in step 2.

’ For about 68 out of 100 possible samples, the average median

from ali possible samples would lie between these two values.

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

INustration of the computation of the 95-percent confidence
interval for a median—Table A-1 of this report shows the

. median number of persons in owner-occupied housing units

inside SMSA's was 2.7 in 1980. The base of the distribution, ’
from which this median was determined, is 33,586, 000 housing
units,

1. From table VI, the standard error of a 50-percent charac-
teristic on the base of 33,686,000 is 0.4 percentage points.

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

3. From table A-1, it can be seen by cumulatlng the frequencies
for the first 2 categories that 15,613,000 owner-occupied
housing units inside SMSA's, or 46.5 percent, had 1 and 2

persons {actually, for purposes of calculating the median, the
category of 2 persons is considered to be from 1.5 to 2.5
persons) and that an additional 6,174,000 owner-occupied
housing units, or 18.4 percent, had 3 persons (i.e., 2.51t0 3.5
persons). By linear interpolation, the lower limit of the 95
percent confidence interval is found to be about 2.6.

(49.2—46.5)

2.5 +(3.5-2.5) 184

=26

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

25+ (35_2.5) 508468 _, ,

184

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

Nonsampling errors—In general, nonsampling errors can be attri-
buted to many sources: Inability to obtain information about
all cases, definitional difficulties, differences in the interpretation
of questidns, 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, .

TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1980 {Excluding Estimated Percentages of Housing Units Pertaining to New
Construction, Lacking COmpIm Kitchen Facilities, No Bedrooms, No Bathrocms, Source of Water- Individual Well, Lackmg Complete Plumbing, Mobile

Hames, and Housing Units With Spanish-Otigin Householder)

* (68 chances out of 100}

Base of Estimated percentages
percentage .
(000) 0 or 100 10r9% 20r98 5or95 100r90 15 or 85 250175 50
B .. 259 259 259 259 25.9 259 259 295
10 ... ... 148 14.8 - 14.8 148 14.8 149 18.1 209
2B .. 6.5 6.5 6.5 6.5 7.9 8.4 1.4 13.2
B0 ... .. ..., 3.4 34 34 4.1 5.6 6.7 8.1 9.3
100. . ............. 1.7 1.7 1.8 29 - 4.0 4.7 5.7 6.6
250, . .. ... 0.7 0.8 1.2 1.8 25 3.0 36 4.2
800............... 0.3 0.6 08 1.3 1.8 2.1 26 3.0
1000 ............. 0.2 0.4 0.6 09 1.3 1.5 1.8 21
2500 ............. 0.07 0.3 - 04 0.6 0.8 09 1.1 1.3
5000 ............. 0.03 0.2 0.3. 0.4 0.6 0.7 0.8 0.9
7500 ............. 0.02 " 0.2 0.2 03 - 0.5 0.5 0.7 0.8
10000 ............ 0.02 0.13 0.2 0.3 0.4 0.5 06 0.7
25000 ............. 0.01 0.08 0.12 0.2 03 03 Q4 0.4
50,000 ..,......... - 0.06 0.08 0.13 0.2 0.2 0.3 03
80000 ........:..,. - 0.05 0.07 0.10 0.14 0.2 0.2 0.2
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processing, coverage, and estimation for missing data. Non-
sampling errors are not unique to sample surveys since they
can, and do, occur in complete censuses as well.

Obtaining a measurement of the total nonsampling error

associated with the estimates from:a survey is very difficult, -

considering the number of possible.sources of error. However,
an attempt was made to measure some of the nonsampling
errors associated with the estimates for the 1970 Census of
Population and Housing and the 1980 AHS nationa! sample.

1970 census—A number of studies were conducted to measure
two types of general errors associated with 1970 census esti-
mates: “‘coverage’” and “content’ errors. The "‘coverage’” errors
determined how completely housing units were counted in the
census and the extent to which occupancy status was erro-
neously reported. The “content” errors measured the accuracy
of the data collected for surveyed housing units. These errors
were measured by reinterviews, record- checks, and other
surveys, '

The detailed results of these studies on coverage and content
errors, as well as the methodology employed, can be found in
the 1970 Census of Population and Housing Evaluation and
Research Program series reports PHC(E)-5, The Coverage of
Housing in the 1970 Census; and PHC{E)-10, Accuracy of Data
for Selected Housing Characteristics as Measured by 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 questionnaire were
obtained again. The original interview and the reinterview were
assumed to be two independent readings and thus were the basis
for the measurement of the ”content" error of these 'AHS
estimates. :

As part of the reinterview, an additional check was carned
out for interviewer evaluation and quality control. This check
was made at each of these households’ to determme if the
following was done dunng the original |ntemew AR

1. The correct unlt was visited. .

2. The correct number of housing units were mterwewed at that
address.

3. The correct information on “Year Built” was obtalned

. The correct information on ‘Tenure’ was obtained. '_

5. The correct information on "Household Composutlon was
obtamed .

6. The correct information on "Type of Housmg Unlt" Was
obtained.

7. The correct information on “QOccupancy Status’ was
obtained.’ ) oo - s

B3

The results of the 1980 and 1979 reinterview studies were
not available at the time of publication; the results of the 1977
and 1978 reinterview studies which are presented in the Census
Bureau memoranda, “‘Reinterview. Results for the. Annual
Housing Survey—Nationai - Sample __1977" and “Reinterview
Results for the Annual Housing Survey —National Sample 1978"

. are presented here,

TABLE VII. Standard Errors of Estimated Percentages of Hnusmg Units Pertammg to New Constriction, Llnkmg Complete Kitchen Facilities, No
Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking Cumplete Plumbing, Mobile Homes, and Housmg Umts Wlth Spamsh Ongm
Householder: 1380

)

{68 chances out of 100?

Base of Estimated percentage .
percentage - -

(00D) 0 o 100 10r99 2or98 5 or 95 10°0r 90 15 0r 85 250r 75 50 -
B 32.0 320 3.20 32.0 32.0 32.0 32.0 34.3
10 ..o 19.1 16.1 19.1 191 19.1 19.1 21.0 243
25 s 86 8.6 8.6 88 9.2 1.0 13.3 15.3
BO . 45 45 45 4.7 6.5 7.7 9.4 10.8
100,000 23 23 2.3 33 4.6 5.5 6.6 77
250 . ... 0.9 1.0 1.4 2.1 29 3.5 4.2 4.9
BOO. . ....oooo il 0.5 0.7 1.0 1.5 2.1 24 3.0 34
1000 .. ........... 0.2 05 0.7 1.1 1.5 1.7 2.1 24
2500 ............. 0.09 0.3 0.4 0.7 0.9 1.1 1.3 15
5000 ............. 0.05 0.2 0.3 0.5 07 0.8 0.9 1.1
7500 ............. 0.03 0.2 02 0.4 0.5 06 0.8 .. 09
10,000 .....%...... 0.02 0.2 0.2 0.3 0.5 0.5 0.7 .08
25000 ............ 0.01 0.10 0.14 0.2 0.3 0.3 0.4 .05
50,000 ............ - 0.07 0.10 0.15 0.2 0.2} 0.3 0.3
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In 1978, a substantial portion of the reinterview question-
naire was devoted to testing the new gquestions 1 through 7
{parts a and b). The questions 1 through 7 {part a}, which were
asked only at housing units interviewed in the previous year,
determined whether there had been a change since last year in
selected nonattitudinal items. If a change had been recorded or
the respondent did not know if a change had occurred, part b of
the question, which collects the value of the item, was asked.
The reinterview asked these items using the questions as
formatted in 1977. Comparing the responses from the dif-
ferently formatted questions, the 1978 reinterview found that
80 percent of the questions showed low levels of inconsistency
with the remainder showing moderate levels.

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

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

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

overestimated although the net effect on average gross rent was
fairly small,

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

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

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

- which were built before September 1980, were issued less than

5 meonths in advance of the survey. The second-stage ratio
estimation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of
conventional new construction probably still exists. Review of
the second-stage ratio estimation procedure indicates that we
have consistently overcompensated for this deficiency in every
year since 1975 by ratio adjusting the new construction to
counts of new construction for the end of the interview period,
which has been December or January, instead of October. This
overcompensation may inflate the new construction counts by
100,000 to 300,000 units.

TABLE viIl, Standard Errors of Estimated Percentages of Lost Housing Units: 1973-1980 {Excluding Estimated Percentages of Lost Housing Units
Pertaining to New Construction, Lacking Caomplete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes,

and Other Vacents)

{68 chances out of 100)

Base of Estimated percentage
percentage —

(000) 0 or 100 10r99 20r98 50r95 100r90 15 0r 85 250r75 50
B e 245 245 245 245 245 245 247 285
0 .. 14.0 140 14.0 14 0 140 14.4 17.5 20.2
25 .. 6.1 6.1 6.1 6.1 76 9.1 11.0 12.7
B0 . ...l 3.1 31 3.1 39 5.4 6.4 7.8 9.0
00, . ... 1.6 1.6 1.8 28 38 4.6 55 6.4
260, . ...l 06 0.8 1.1 1.8 24 29 35 40
BOO...........ovun 03 08 08 1.2 17 20 25 29
1,000 ............. 0.2 04 0.6 0.9 1.2 14 1.7 2.0
2500 ............. 0.06 0.3 0.4 0.6 08 0.9 1.1 1.3
5000 ............. 0.03 0.2 0.3 04 0.5 0.6 0.8 0.9
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in addition, the 1976 Coverage Improvement Program also
had certain deficiencies, First, when the canvassing was done to
identify mobile home parks that were not in the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED's were represented. Second, it appears that
the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential to residential, and
houses that had been moved onto their present site) was not
very efficient for finding nonresidential conversions (which
might be primarily in business districté), 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 1980 AHS
sample missed as much as 2 percent {i.e., as much as 400,000
units) of all housing units in ED’s where area sampling methods
are used because these units are not listed during the canvassing.

TABLE 1X. Standard Errors of Estimated Percentages of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, Lacking Some or All Plumbing, Mobile Homes, and Other Vacants: 1973-1980

{68 chances out of 100}

Base of Estimated percentage
percentaga _
{000) ‘0or 100 . 10r99 20r98 50r95 10 or 90 150r 85 250r75 50
B e 319 349 34.9 349 349 34.9 349 36.6
10 ... 211 211 219 21.1 211 21.1 224 259
25 e 9.7 9.7 9.7 9.7 9.8 1.7 14.2 16.4
B0 . ... 5.1 5.1 5.1 5.1 6.9 8.3 10.0 11.6
100............... 26 26 26 36 49 5.8 7.1 8.2
250 . ... 1.1 11| 1.4 23 3.1 3.7 45 5.2
500............... 05 0.7 1.0 1.6 2.2 28 3.2 3.7
1000 ............. 0.3 05 07 11 1.6 1.8 2.2 26
2600 ............. on 0.3 0.5 0.7 10 1.2 1.4 1.6
5000 ............. 0.05 0.2 0.3 0.5 07 08 1.0 1.2

TABLE Xa. Standard Ervors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1980
{Excluding Estimated Percentages Pertaining to New Construction, Lacking Comptete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Excuding Source of Water-Individual Well, and Mobils Homes

for Each of the Regions)

(68 chances out of 100}

Base of Estimated percentage
percentage ‘
(000} Dor100 10r99 20r98 5or95 10 or 90 15 0r 85 250r7% 50
L 27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6
10 ... . e 15.8 15.8 15.8 15.8 158 15.8 18.7 21.6
26 .. e 7.0 7.0 7.0 7.0 8.2 2.8 119 13.7
50 . ... ... .. 36 3.6 36 4.2 5.8 69 8.4 9.7
100............... 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8
200, . ........ .. ... 0.7 09 1.2 1.9 26 3.1 37 4.3
800.......... ... 04 0.6 0.9 1.3 1.8 2.2 2.7 31
1000 . ............ 0.2 04 0.6 0.9 1.3 1.6 1.9 22
2500 ............. 0.07 0.3 04 0.6 08 1.0 1.2 1.4
8000 ............. 0.04 0.2 0.3 04 0.6 07 0.8 1.0
10000 ............ 0.02 0.14 0.2 0.3 0.4 05 0.6 0.7
25000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 04 04
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The, third stage of ratio estimation corrects for these defi-
ciencies as far as the count of total housing is concerned, i.e., it ad-
- justs the estimate of the total housing inventory to the best avail-
able estimate. However, biases of subtotals would still remain,

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in the
data, the severity of which depends on the statistic being
measured. The effect of rounding is significant relative to the

sampling error onhj 'fq_r small éercentages,‘medi'an number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given' may be
distorted, and this should be taken into account when con-
sidering the results of this survey. Also, since medians in thls_
report were computed using unrounded data, instead of the
published rounded data, they can differ from medians
calculated directly from the published data.

TABLE Xb. Standard Errors of Estimated Percentages of H-ousinu Units Pertaining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathraoms, ad Lacking Complete Plumbing Facilities for the Northeast, Nurth Central, and West Regions and to Source of Water-1adividual

" Well, and Mohlle Homes for the Northeast and North Central Regions: 1980

{68 chances out of 100. For estimated percentages pertaining to source of water-individual well and mobile homes for the West Region, applv 8 factor
: of 1.66 to the standard errors)

Base of Estimated percentage
percentage -
(co0) Oor100 1or99 Zor98 5o0r95 10 0r 90 "150r 85 250175 50

S N 34.3 34.3 34.3 34.3 343 343 343 36.1
0. . 20.7 20.7 20.7 20.7 20.7 1 . 20.7 22.1 25.5
25 .. ..., i, 95 - 95 9.5 95 8.7 1.5 14.0 16.2
= 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4
MO0, ... 25 25 25 35 4.8 5.8 7.0 8.1
280, ... 1.0 1.0 1.4 22 3.1 36 4.4 5.1
500............... 05 0.7 1.0 16 2.2 26 31 3.6

1000 ............. 0.3 05 0.7 1.1 15 1.8 2.2 2.6
2500 ............. 0.10 0.3 05 0.7 1.0 1.2 1.4 1.6
5000 ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1

10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 08
25000 ............ 0.01 0.10 0.14 0.2 0.3 04 04 05

! TABLE Xc. Standard Errors of Estimated Percentages of Housing Units Pertaining to Source of Water-Individual Well,
and Mobile Homes for the South Region: 1980
{68 chances out of 100)
Base of Estimated percentage
percentage
(o00) 0or 100 1or99 20r98 5or95 100r 80 150r 85 250r75 50

B e 45.2 452 452 45.2 45.2 45.2 452 45.4
10 .. e 29.2 29.2 29.2 29.2 29.2 29.2 29.2 321
26 e 14.1 14.1 14.1 14.1 14.1. 145 176 203
50 ... . e 7.6 76 76 7.6 8.6 10.2 124 14.4
100............... 40 40 4.0 44 6.1 7.2 8.8 101
250, ......... ..., 1.6 16 1.8 28 39 4.6 5.6 6.4
500............... 0.8 0.9 1.3 20 2.7 3.2 3.9 45
1,000 ............. 0.4 06 09 1.4 1.9 2.3 2.8 3.2
2800 ............. 0.2 04 06 0.8 1.2 1.4 1.8 2.0
5000 ............. 0.08 0.3 04 06 09 1.0 1.2 1.4
10000 ............ 0.04 0.2 0.3 04 0.6 0.7 09 1.0
25000 ............ 0.02 0.13 0.2 0.3 0.4 05 06 0.6
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TABLE Xd. Standard Ervors of Estimated Percentages of Lost Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1973-
1980 (Excluding Estimates of Lost Housing Units Pertaining to New Canstruction, Lacking Complate Kitchen Facilities, No Bedrooms, No Bathrooms,
Lacking Some ar All Plumbing, Mobile Homes, end Other Vecants)

{68 chances out of 100}

Size of estimate

1o0r99

20r98

15 0r 85

2or 75

(000) Oor100 . Sor95 10 or 90 50
Estimated percentages for the Northeast or North Central
B e 22.8 22.8 22.8 122.8 22.8 22.8 2238 26.7
10 00 13.0 13.0 13.0 13.0 130 134 | 16.3 18.8
26 .. 5.7 5.7 5.7 5.7 7.3 85 10.2 11.8
BO o 29 29 29 3.6 5.0 6.0 7.3 8.4
100. . ............. 15 1.5 17 26 35 4.3 5.1 6.0
250. . ........ ... .. 0.6 0.7 10 17 2.2 2.7 33 3.7
500. . ............. 0.3 06 07 1.1 1.6 1.9 23 2.7
1,000 . ............ 0.2 0.4 0.6 0.8 1.1 1.3 1.6 1.9
2500 . ............ 0.06 03 0.4 0.6 0.7 0.8 1.0 1.2
5000 ............. 0.03 0.2 0.3 . 04 05 0.6 0.7 0.8
Estimated pe}centages for the South or West
B 25.5 255 255 25.5 255 255 " 25,5 206
10 .. ., 14.6 14.6 146 14.6 148 15.0 18.2 7 2.0
25 . 6.3 6.3 6.3 6.3 7.9 9.5 114 - 132
B0 ... 3.2 3.2 32 41 5.6 6.7 8.1 9.4
100, .. ............ 17 1.7 19 28 40 48 5.7 6.7
250, ... 0.6 0.8 1.1 . 1.9 2.5 30 3.6 42 .
800. .............. 0.3 06 0.8 1.2 1.8 2.1 26 30
1,000 .. ........... 0.2 0.4 0.6 0.9 1.2 1.5 1.8 2.1
2500 ............. 0.06 0.3 04 0.6 08 0.9 1.1 1.4
5000 ............. 0.03 0.2 03 0.4 05 0.6 . 0.8 09

Note: For standard errors of regional estimated percentages of last housing units {1973-1980) pertaining to new construction, lacking complete

kitchen facilities, no bedrooms, no bathrooms, lacking some or all plumbing, mobile homes, and other vacants, use the national standard errors
. .

presented in table I X,

!
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SAMPLE DESIGN

The 1980 estimates are based on data collected from mid-
August 1980 through December 1980 for the Annual Housing
Survey (AHS), which was conducted by the Bureau of the
Census, acting as collection agent for the Department of Housing
and Urban Development. The sample for this survey was spread
over 461 sample areas (called primary sampling units), compris-
ing 923 counties and independent cities with coverage in each of
the B0 States and the District of Columbia. .

Approximately 74,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1980 Annual
Housing Survey. Of this number, 4,100 interviews were classi-
fied as ‘‘noninterview’ for various reasons. Occupied housing
units were classified as “noninterview’” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 74,800 sample units, there were also 5,000
sample units which were visited but were ineligible for interview
for the AHS in terms of collecting information relevant to the
1980 housing inventory.

Selection of sample areas—The United States was divided into
areas made up of counties and independent cities referred to as
primary sampling units {(PSU’'s}). These PSU’s were then grouped
into 376 strata, 1586 of which consisted of only one PSU in
sample with certainty. These 156 strata, mostly the larger
SMSA's, were called self-representing (SR} because the sample
from the sample area represented just that PSU. Each one of the
other 220 strata consisted of a group of PSU’s and were referred
to as non-self-representing {NSR), since the sample of housing
units from the sample PSU in a stratum represented the other
PSU’s in the stratum as well.

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

0

1977 sample reduction, . . .. .. App-52 Hlustration l . . . ....... App-55
ESTIMATION, . .. .......... App-52 Differences. . . ... ... - - APpS5
Iustration of the compu-
RELIABILITY OF THE ESTI- 53 tation of the standard error
MATES. ... ...noerennn APP ofadifference. . . .. .... App-56
Sampling errors . . . . ... . App-53 Medians . . ........... App-56
Standard errors of estimates .
|llustration of the compu-
oflevels. .. ............ App‘ss tation of gs_pe":an‘ confi-
Standard errors of astimates of dence interval for a median. . App-56
............. A 3
percentages . pp5 Nonsampling errors. . . .. .. .. App-57
Standard errorsof ratios . . . . .. App-54 ] .
Reinterview program . . . . , . . . App57
Hiustration of the use of
the standard error tables. Coverageerrors . . . .. ...... App-57
Mustration 1 .. ... ..... App-54 Rounding errors. . . . ... .... App58

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 256 instances, producing an additional 85 NSR sample PSU’s,
thus giving a grand total of 461 PSU’s.

Designation of sample housing units for the 1980 survey—The

sample housing units designated to be interviewed in the 1880

survey consisted of the following categories, which are described

in detail in succeeding sections. ‘

1. All sample housing units that were interviewed in the 1979
survey {which included all sample housing units that were
selected as part of the 1978 Coverage Improvement Program).

2. All sample housing units that were either type A noninter-
views (i.e., units eligible to be interviewed) or type 8 non-
interviews {i.e., units not eligible for interview at the time of
survey but which could become eligible in the future) in the
1979 survey. (For a list of reasons for type A and type B
noninterviews, see the facsimile of the 1980 AHS question-
naire, page App-20.)

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

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

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

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

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

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

4

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

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

Splitting of the sample—The sample selection procedure pro-
duced clusters (or segments) of size-four housing units for
the sample taken from the census address frame, the new
construction frame, and the area sampling frame {mainly
rural areas). Clusters of this size should result in a mini-
mum loss in precision for estimates of housing characteristics
in rural areas because of the heterogeneity of neighboring
units. However, clusters of size-two housing units were con-
sidered to be more optimum within those areas where the
housing characteristics of neighboring units tend to be very
similar {i.e., urban areas and new construction units). A splitting
operation was then carried out for clusters selected from the
census address and the new construction framaes. This consisted
of halving each sample cluster from these frames. Thus, two
housing units from each of these clusters were included in the

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

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

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

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

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

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

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

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

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

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

‘in two stages. During the first stage, a list of mobile home parks

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

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

ESTIMATION

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

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

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

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

The 1970 census housing population in the residence-tenure category
for all NSR strata in a census region
Estimate of the housing population category using 1970 census housing
counts for sample NSR PSU’s in a census region

1 CEN-SUP units resulted from a 1970 census evaluation study and
represented units missed in the 1970 census.

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

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

The second-stage ratio estimation factor was as follows

Current best estimate of new construction in the category
AHS samp!e estimate of new construction units in the category

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

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

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

Current independent estimate of housing units in the category
AHS ssmple estimate of housing units in the category

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

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

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

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

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

RELIABILITY OF THE ESTIMATES

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

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

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

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

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

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

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

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

Standard errors of estimates of levels—Tables | and Il present
the standard errors applicable to the 1980 national housing
inventory estimates in this report. Tables |l and 1V present the
standard errors applicable to estimates for the Northeast, North
Central, South, and West Regions. Linear interpolation shoutd
be used to determine standard errors for levels of estimates not
specifically shown in tables | through 1V,

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

Tables V through VIIl 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 Il. The
standard errors shown in table V! should be used for those
specified items. Table VIl shows the approximate standard
errors of all regional estimated percentages of housing units
except those pertaining to the specified items in table 1V. The
standard errors shown in table VIl should be used for those
specified items. Two-way interpolation should be used to
determine standard errors for estimated percentages not specifi-
cally shown in tables V through V111, ' '

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

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

where: x = the numerator of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator
o, = the standard error of the denominator

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

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

Size of estimate Standard error
{000} (000}
0000 ................ 124
14,201 ..o oo e e : ! X
25000 ......... e e e 176

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

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

124 + i-g:ﬁ-ﬁ-ﬁ (176—124) = 139

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

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

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

Base of percentage Estimated pemen;age
(000) 8 89.2 %0
10000 ............. 05 a 04
14201 ............. p
25000 ............. 03 b 03

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

89.2-85.0= 4.2
90,0-85.0=5.0

4.2 _
0.5 + % (0.4-0.5) = 0.4

2, Horizontal interpolation between 0.3 and 0.3 is not neces-
sary.

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

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

TN =
0.4+ -L-—I 5'000{0.3 04)=04
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Consequently, the 68-percent confidence interval, as shown by
these data, is from 88.8 to B9.6 percent; the 90-percent
confidence interval is from 88.6 to 89.8 percent; and the
95-percent confidence interval is from 88.4 to 90,0 percent.

Hiustration HH—Table A-2 (section 1) of this report shows that in
the United States in 1980 there were 7,405,000 owner-occupied
housing units which had blown fuses or tripped breaker
switches. Interpolation in standard error table | of this appendix
shows that the standard error of an estimate of this size is
approximately 108,000. Consequently, the 68-percent confi-
dence interval is from 7,297,000 10 7,513,000 housing units.
Therefaore, a conclusion that the average estimate, derived from
all possible samples, of 1980 owner-occupied housing units
which had blown fuses or tripped breaker switches, ties within a
range computed in this way would be correct for roughly 68
percent of all possible samples. Similarly, we could conclude
that the average estimate, derived from all possible samples, lies
within the interval from 7,232,000 to 7,678,000 housing units
with 90 percent confidence; and that the average estimate lies
within the interval from 7,189,000 to 7,621,000 housing units
with 95 percent confidence.

Table A-2 (section 1) also shows that of the 7,405,000
owner-occupied housing units in-1980 which had blown fuses or
tripped breaker switches, 1,816,000 or 24.6 percent, had blown
fuses or tripped breaker switches three times or more. Intgrpola-
tion in standard error table V {i.e., interpolation on both the base
and the percent) shows that the standard error of the above
percentage is 0.7 percentage points. Consequently, the 68-
percent confidence interval, as shown by these data, is from
23.8 to 25.2 percent; the 90-percent confidence interval is from

"23.4 10 25.6 percent; and the 95-percent confidence interval is
from 23.1 to 25.9 percent,

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

{68 chances out of 100}

TABLE I, Standard Errors of Estimated Numbers of Housing Units
Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lacking Complete Plumbing Facilities, and Housing Units
With Spanish-Origin Householder: 1980

{68 chances out of 100}

Standard error Standard error
Size of Totat, Size of Total,
estimate White: or | Black estimate White: or Black
{000) Spa'n!sh (000) {000) Spaln!sh (000)
orygin origin
(000) {000)
O...... 2 211,000 ... 48 45
5...... 3 32500 ... 76 64
10 ..... 5 515,000 ... 105 69
25 ... 8 87500 ... 127 42
50 ..... 1 11 | 10,000, .. 144 -
100..... 15 15 | 25,000. .. 204 -
250. . ... 24 24 {50,000. .. 223 -
800..... 34 33

TABLE 1. Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regions:
1980 (Excluding Estimates of Housing Units Pertaining to Lacking
Complete Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking
Complete Plumbing Facilities for the Northeast, North Central, and
West Regions) :

{68 chances out of 100)

Standard error Standard error
Size of Size of
estimete | 000 | Black | estimate | 10" | Black
(000) White (800) White i
{000) {0c0) {000) {o00)
0...... 2 211,000 ... 42 39
65...... 3 312500 ... 65 65
10..... 4 4 15,000 ... N 59
25 ..... 7 717500 ... 109 37
5O ..... 9 9 110,000. .. 124 -
100..... 13 13 | 25,000. . . 176 -
200..... 21 21 | 50,000. .. 192 -
800. . ... yatl 29 | 80,000. .. 101 -

Size of Standard Size of Standard

estimate error estimate error

(000 {000) {000) (000)
0O.......... 2(500.......... ch
b ... ... 3/11000........ 43
10......... 412500........ 68
25 ... ... 715000........ 97
50 ......... 10 {10000 ....... 137
100......... 14 {25000 ....... 218
250, ........ 22

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

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

96,300 = +/{79,000)% + (55,000)?

Consequently, the 68-percent confidence interval for the
2,061,000 difference is from 1,965,000 to 2,157,000 housing
units. Therefore, aconclusion that the average estimate of this
difference, derived from all possible samples, lies within a range
computed in this way would be correct for roughly 68 percent
of all possible samples. Similarly, the 90-percent confidence
interval is from 1,907,000 to 2,215,000 housing units, and the
95-percent confidence interval is from 1,868,000 to 2,254,000,
Thus, we can conclude with 95 percent confidence that the
number of 1980 owner-occupied housing units, which had three
or more blown fuses or tripped breaker switches, is different
than the number that had exactly one blown fuse or tripped
breaker switch since the 95-percent confidence interval of this
difference does not include zero or negative values.

TABLE Iv. Standard Errors of Estimated Numbers of Housing Units -

Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing Facilities for the North-
east, North Central, and West Regions: 1980

{68 chances out of 100)

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

0o.......... 3|500.......... 36
5.. ....... 41100 ........ 51
10......... 512500 ........ 80
26 ......... 815000........ 111
50 ......... 11110000 ....... 153
100......... 16| 25000 .. .. ... 218
250, ........ 26

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

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

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

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

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

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

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

1. From standard error table V, the standard error of a
850-percent characteristic on the. base of 18,609,000 is
approximately 0.5 percentage points, ‘

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent twice
the standard error determined in step 1. This yields
percentage limits of 49.0 and 51.0.

3. From table A-3 {section 2}, it can be seen by cumulating the

" frequencies for the first three categories that 6,087,000 speci-
fied owner-occupied housing units with one bathroom, or 32,7
percent, had a value less than $30,000 and that an additional
4,161,000 specified owner-occupied housing units with one
bathroom, or 22.4 percent, had a value between $30,000 and
$39,999, By linear interpolation, the lower limit of the
95-percent confidence interval is found to be about:

(49.0-32.7}

$30,000 + ($40,000-$30,000) 2=

= $37,300
Simitarly, the upper limit of the 95-percent confidence
interval is found to be about:

(61.0-32.7) _ ¢ 500

$30,000 + ($40,000—$30,000) 22.4
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Thus, the 95-percent confidence interval ranges from
$37,300 to $38,200.

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

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

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

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

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

. The correct information on ““Year Built” was obtained.

. The correct information on “Tenure” was obtained.

B, The correct information on ‘“Household Composition™ was
obtained,

6. The correct information on “Type of Housing Unit” was
obtained,

7. The correct information on “Occupancy Status’ was ‘ob-
tained.

2 W

The results of the 1980 and 1979 reinterview studies were
not available at the time of publication; the results of the 1977
and 1978 reinterview studies which are presented in the Census
Bureau memoranda, ‘‘Reinterview Results for the Annual
Housing Survey—National Sampie 1977 and "Reinterview
Results for the Annual Housing Survey—National Sample 1978"
are presented here. In 1978, a substantial portion of the
reinterview questionnaire was devoted to testing the new
questions, one through seven {parts a and b). These questions
{part a), which were asked only at housing units interviewed in
the previous year, determined whether there had been a change
since last year in selected nonattitudinal items. If a change had

been recorded or the respondent did not know if a change had
occurred, part b of the question, which collects the value of the
item, was asked, In the reinterview, the interviewer asked these
itens using the questions as formatted in 1977. Comparing the
responses from the differently formatted questions, the 1978 re-
interview found that 80 percent of the questions showed low
levels of inconsistency with the remainder showing moderate
levels,

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

“levels of inconsistency. But a large proportion (43 percent) of

the nonattitudinal items showed a low level of inconsistency.
Moderate levels indicate that there are some problems with
inconsistent reporting and high levels indicate that improve-
ments are needed in the data collection methods or that the
category concepts themselves are ambiguous.

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

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS. For example, median value of homes was

" consistently underestimated by about 5 percent, and the average

monthly costs of electricity and utility gas were consistently
overestimated although the net effect on average gross rent was
fairly small,

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

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

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

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

Finally, it is felt that deficiencies also exist in ED's where
area sampling methods are used. As before, it had been assumed

-

that all units located inside these ED's would be represented in
the sample. However, it has been estimated that the 1980 AHS
sample missed as much as 2 percent {i.e., as much as 400,000
units) of all housing units in ED's where area sampling methods
are used because these units are not |isted during the'canvassing.

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

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

TABLE V. Standard Errors of Estimated Percentsges of Housing Units: 1980 (Excluding Estimated Percentages of Housing Units Pertaining to Lacking
Comptete Kitchen Facilities, No Bedrooms, No Bathrooms, Lacking Comptete Plumbing Facilities, and Housing Units With Spanish-Origin Householder)

{68 chances out of 100)

Base of percentage Estimated percentage
(000} 0or 100 1or99 20r98 5 or 95 100r 99 150r 85 250r75 - 50
5. .. 25.9 259 259 259 259 . 259 259 | 295
10 ... .. ... 14.8 14.8 14.8 14.8 148 148 18.1 | . 209
25 .. 6.5 6.5 6.5 6.5 79 94 114 | 13.2
60 ... ... 34 34 34 41 56 6.7 8.1 9.3
100, ... .. ... ..., 1.7 1.7 1.8 29 4.0 4.7 5.7 |. * 6.6
2500 .. ... ... . L., 0.7 0.8 1.2 1.8 25 3.0 356 4.2
500............... 0.3 0.6 08 1.3 1.8 21 26 | 3.0
1000 ............. 0.2 04 0.6 09 1.3 1.5 1.8 2.1
2500 ............. 0.07 03 04 0.6 08 09 1.1 1.3
5000 ............. 0.03 0.2 0.3 0.4 0.6 07 0.8 09
7500 ............. 0.02 0.2 0.2 03 0.5 0.5 0.7 08
10,000 ............ 0.02 0.13 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 0.08 0.2 0.2 03 03 04 04
B0,000 ............ - 0.06 0.08 0.13 0.2 0.2 03 0.3
80,000 ............ — 0.05 0.07 0.10 0.14 0.2 021 0.2
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TABLE VI. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms,
Lacking Complete Plumbing Facilities, and Housing Units With Spanish-Origin Householder: 1980

{68 chances out of 100)

Base of percentage Estimated percentage
(000) 0ar 100 tor89 20r98 50r95 100r 90 150r 85 250r75 50
B e 32.0 320 320 320 320 320 320 343
10 ... e 191 191 19.1 19.1 19.1 19.1 21.0 243
25 ... ... 86 8.6 86 86 9.2 11.0 13.3 15.3
B0 ... 4.5 4.5 45 47 6.5 7.7 94 10.8
100............... 23 2.3 2.3 33 46 5.5 6.6 7.7
250, ... .. 09 1.0 1.4 2.1 29 35 42 49
500, . ...-.......-. 0.5 0.7 1.0 - 15 2.1 24 30 34
1,000 ............. 0.2 0.5 0.7 1.1 15 1.7 2.1 24
2500 ............. 0.09 0.3 04 0.7 0.9 1.1 1.3 1.5
5000 ............. 0.05 0.2_ 03 0b 0.7 0.3 0.9 1.1
72500 ............. 0.03 0.2 0.2 04 05 0.6 08 09
10000 ............ 0.02 0.2 0.2 0.3 05 0.5 0.7 0.8
25000 ............ 0.01 0.10 0.14 02 03 0.3 04 0.5
50,000 ............. - 0.07 0.10 0.15 0.2 0.2 0.3 03

TABLE vil. Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Centra, South, and West Regions: 1980
{Excluding Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities; No-Bedrooms, No Bathrooms, and Lacking Com-

plets Plumbing Facilities for the Northeast, North Gentral, and West Regions)

(68 chances out of 100)

Base of Estimated percentage
percentage
{000} Oor 100 10r99 Z2or88 5 or 95 100r 90 15 or 85 250r75 50
T 27.3 21.3 273 27.3 27.3 27.3 273 3086
10............... 15.8 15.8 15.8 15.8 15.8 15.8 18.7 216
25 ... 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7
50 . ... e 3.6 36 36 42 5.8 6.9 8.4 9.7
100............... 1.8 1.8 1.9 3.0 41 49 5.9 6.8
280, ... e 0.7 09 1.2 1.9 26 3.1 3.7 43
500, .............. 0.4 06 0.9 13 1.8 2.2 2.7 - 31
1,000 ............. 0.2 04 0.6 0.9 1.3 1.5 1.9 2.2
2500 ............. 0.07 0.3 04 0.6 0.8 1.0 1.2 1.4
5000 ............. 0.04 0.2 03 0.4 0.6 0.7 0.8 1.0
10,000 ............ 0.02 0.14 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 04
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TABLE VIII. Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Complete Kitchen Facilities, No Bedrooms, Ko Bath-
rooms, and Lacking Complete Plumbing Facilities for the Northeast, Narth Central, and West Raglons 1980

{68 chances out of 100)

Base of Estimated percentage
percentage
(000) 0or 100 10r99 2 or 98 5or 95 10 or 90 15 0r 85 250r75 180
B 34.3 343 343 343 343 34.3 343 | 361
10 ... ... .. 20.7 20.7 20.7 20.7 20.7 .20.7 221 25.5
25 ... 9.5 9.5 8.5 9.5 9.7 11.6 14.0 16.2
BO ... 5.0 5.0 5.0 5.0 69 8.2 . 9.9 114
100, .............. 25 2.5 2.5 35 4.8 5.8 7.0 | 8.1
280, .. ... ... 1.0 1.0 1.4 2.2 3.1 3.6 44 | 5.1
B00............... 0.5 0.7 1.0 1.6 2.2 2.6 3.1 3.6
1,000 . ............ 0.3 0.5 0.7 1.1 1.6 1.8 22 26
2900 ............. 0.10 - 0.2 0.5 0.7 1.0 1.2 1.4 1.6
50OOO ............. 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1
10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8
25000 ............ 0.01 010 0.14 0.2 0.3 0.4 04 0.5
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SAMPLE DESIGN

The 1980 estimates are based on data collected from mid
August 1980 through December 1980 for the Annual Housing
Survey (AHS), which was conducted by the Bureau of the
Census, acting as collection agent for the Department of Hous-
ing and Urban Development. The sample for this survey was
spread over 461 sample areas (called primary sampling units),
comprising 923 counties and independent cities with coverage
in each of the 50 States and the District of Columbia.

Approximately 75,300 sample housing units (both occupied

vg'r]si‘ vacant) were -eligible for interview in the 1980 Annual

Housing Survey. Of this number, 4,200 interviews were classi-
fied as ““noninterview’ for various reasons. Occupied housing
units were classified as “noninterview’’ mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not chtained because an
informed respondent was not found after repeated visits. In
addition to the 75,300 eligible housing units, there were also
6,500 sample units which were visited but were ineligible for
interview for the AHS in terms of collecting information rele-
vant to the 1980 housing inventory.

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

One PSU was selected from each NSR stratum with prob-
ability proportionate to the 1970 census population of the PSU.
{This resu.ie in 220 NSR sample PSU’s.) In addition, the NSR

strata were grouped into 110 pairs and 1 stratum was picked
at random from each pair. From this stratum, an additional
PSU was selected independently of the other PSU selected from
this stratum. Since the two PSU’'s were independently selected,
it was possible for the same PSU to be selected twice, This
occurred in 25 instances, producing an additional 85 NSR
sample PSU’s, thus giving a grand total of 461 PSU’s,

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

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

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

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

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

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

The sample of 1970 census units was selected in several
stages, Within the sampie PSU's, the first step was the selec-
tion of a sample of census enumeration districts {(ED"s), adminis-
trative units used in the 1970 census. The probability of selec-
tion for an ED was proportional to the following 1970 census
counts of housing units {HU's} and persons in group quarters,
combined in the following formula:

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

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

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

brought into the sample as a result of the area sample described.

" Splitting of the sample—The described sample selection pro-
cedure produced clusters {or segments) of size-four housing
units for the sample taken from the census address frame, the
new construction frame, and the area sampling frame (mainly
rural areas). Clusters of this size should result in a minimum
loss in precision for estimates of housing characteristics in rural
areas because of the heterogeneity of neighboring units. How-
" ever, clusters of size-two housing units, were considered to be
more optimum within those areas where the housing char-
acteristics of neighboring units tend to be very similar {i.e.,
urban areas and new construction units), A splitting operation
" was then carried out for clusters selected from the census

address and the new construction frames, This consisted of
halving each sample cluster from these frames. Thus, two hous-
ing units from each of these clusters were included in the survey
and two housing units were held in reserve, No splitting opera-
‘tion was carried out within the clusters selected from the area
sampling frame; every other area sample cluster of four hou.slin.g
units was used for the survey and the remaining clusters were
assigned to the reserve sample. ‘

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

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

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

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

3. Houses that have been moved onto their present site, since
the 1870 census,

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

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

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

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

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

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

ESTIMATION

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

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

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

1 CEN-SUP units resulted from a 1970 census evaluation study and
represented units missed in the 1970 census.

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

The 1970 census housing population in the residence-tenure category
for all NSR strata in a census region
Estimates of the housing population category using 1870 census housing
counts for sample NSR PSU’s in a census region

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

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

The second-stage ratio estirnation factor was as follows:

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

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

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

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

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

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

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

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

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

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

RELIABILITY OF THE ESTIMATES

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

Sampling errors—The particular. sample used for this survey is
one of a large humber of possible samples of the same size that

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

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

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

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

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

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

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

Standard errors of estimates of levels—Tables | and Il present the
standard errors applicable to the 1980 National housing inven-
tory estimates in this report. Tables Itl and IV present the
standard errors applicable to estimate for the Northeast, North
Central, and West Regions, and tables Ill and V present the
standard errors applicable to. estimates for the South Region,
Linear interpolation should be used to determine standard '
errors for levels of estimates not specifically shown in tables

| through V.,
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Standard errors of estimates of percentages—The reliability of
an estimated percentage, computed by using sample data for
both numerator and denominator, depends upon both the size

" of the percentage and the size of the total upon which the

percentage is based. Estimated percentages are relatively more
‘reliable than the corresponding estimates of the numerators
of the percentages, particularly if the percentages are 50 percent
or more., )

Tables VI through X present the standard errors of estimated
percentages. Table VI shows the approximate standard errors of
all national estimated percentages of housing units except those
pertaining to the specified items in tabte [1, The standard errors
shown in table VIl should be used for those specified items.
Table VIH shows the approximate standard errors of the esti-
mated percentages of housing units for the Northeast, North
Central, South, and West Regions except for those percentages
pertaining to the specified items in table IV, Table |1X should be
used for those specified items for the Northeast, North Central,
and West Regions and table X for the South Region. Two-way
interpolation should be used to determine standard errors for
estimated percentages not specificaly shown in tables VI
through X.

Included in tables | through X are estimates of standard
errors for estimates of zero and zero percent. These estimates
of standard errors are considered to be overestimates of the true

.standard errors and should be used primarily for construction

of confidence intervals for characteristics when an estimate
of zero is obtained.

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

where x is not a subclass of y, tables VI through X underesti-

mate the standard error of the ratio when there is little-or no
correlation between x and y. For this type of ratio, a better

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

{68 chances out of 100)

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
(000) White | B3¢k (000) White | B1ock
(oo0) (oco) (000} (000)
o...... 2 211,000... 42 39
5...... 3 3|2500... 65 55
10..... 4 4| 5,000 ... 91 59
25 ..., .. 7 717,600 ... 109 37
50 ..... 9 9 | 10,000. .. 124 -
100..... 13 13 | 25,000. . . 176 -
250. . ... 21 21 | 50,000. . . 192 -
500..... 29 29 | 80,000. . . 101 -

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

where: x = the numerator of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator

X
oy = the standard error of the denominator

Hiustration of the use of the standard error tables. llustra-
tion {—-Tabie A-2 of this report shows that in the United States
there were 9,525,000 specified owner-occupied housing units
with two bedrooms in 1980. Interpolation of the standard error
in table | shows the the standard error of an estimate of this
size is approximately 121,000. The following procedure was
‘used in interpolating.

The information presented in the following table was ex-

tracted from standard error table |. The entry far “x’ is the
one sought. ‘

Size of estimate Standard error
{000) {000}
75800 . ... ... ... ., 109
95256 . ... ... ... ... x
10,000 ............. ... 124

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

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

+
109 2,500

{124—109) = 121

Consequently, the 68-percent confidence interval, as shown by
these data, is from 9,404,000 to 9,646,000 housing units.
Therefore, a conclusion that the average estimate of 1980 hous-
ing units of this type lies within a range computed in this way
would be correct for roughly 68 percent of all possible samples.
Similarly, we could conclude that the average estimate, derived
from all possible samples, lies within the interval from 9,331,000
to 9,719,000 housing units with 90 percent confidence; and
that the average estimate lies within the interval from 9,283,000
to 9,767,000 housing units with 95 percent confidence.

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

Base of percentage Estimated percentage
(0o} 10 12 15
72800 . .......... 0.5 a 0.5
95626 ........... p
10000 .......... 0.4 b 0.5

1. By horizontal interpolation between 0.5 and 0.5, the entry
for celt 'a” is determined to be 0.5.

12.1-10.0=21
15.0-10.0=5.0

2.1 _
0.5+ 50 {0.5-0.5)=0.5

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

12.1-10.0 = 2.1
15.0—-10.0 = 5.0

2.1
0.4+={05-04}=04
5.0 { ,

Consequently, the 68-percent confidence interval, as shown by
these data, is from 11.7 to 12.5 percent; the 90-percent confi-
dence interval is from 11.5 to 12.7 percent; and the 95-percent
confidence interval is from 11.3 10 12.9 percent.

Hilustration 11-Table A-2 of this report shows that in the United
States in 1980 there were 5,941,000 specified owner-occupied
housing units whose source of water was an individual. well,
Interpolation of the data in table If shows that the standard
error of an estimate of this size is approximately 113,000.
Therefore, a conclusion that the average estimate, derived from
all possible samples, of 1980 specified owner-occupied housing

TABLE I1l. Standard Errors of Estimated Numbers of Housing Units
Pertaining to the Northeast, North Central, South, and West Regions:
1980 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Comgplete Plumbing for the Northeast, North
Central, ang West Regions énd Excluding Source of Water-Individual
Well, and Mobile Homes for Each of the Regions.)

{68 chances out of 100}

3. By vertical interpolation between 0.5 and 0.4, the entry for

I

TABLE i,

p" is determined to be 0.4.
9,525—-7,500 = 2,025

10,000-7,500 = 2,500

2,025

0.5+ 2500 {0.4-0.5)=04

500

Standard Errors of Estimated Numbers of Housing Units

Size of Standard Size of Standard
gstimate error estimate errof
{000) {iiH {ocO) {000}
o.......... 2(500......... 31
5.......... 31000 ,...... 43
10......... 4 (2500 ....... 68
25 ......... 7|5000....... 97
50 ......... 10 {10,000, ...... 137
100, ........ 14 |25000....... - 216
250, ... ..... 22 s

Pertaining to New Construction, Lacking Complete Kitchen Fecilities,
No Bedraoms, No Bathrooms, Source of Water-Individual Well, Lacking
Complete Plumbing, Mobile Homes, and Housing Units With Spanish-
Origin Householder: 1980

(68 chances out of 100)

YABLE Iv. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for the
Nartheast, North Central, and West Regions and to Source of Water-
Individual Well, and Mobile Homes for the Narthsast and North Central

" Regions: 1980 ‘

(68 chances cut of 100, For estimates pertaining to source of water-
individual well and mobile homes for the West Region, apply a factor

Standard error Standard error
Size of Size of
estimate | Total or ‘gstimate Total or
{000) White | Slack (000) White | Drck
{000} (600) {000) (00D)
0...... 2 21,000 ... 43 45
5...... 3 32500... 76 64
10..... 5 515,000 ... 106 69
25 ..., 8 8| 7,600 ... 127 42
50 ..... 11 11| 10,000. . . 144 -
100, .... 15 15 | 25,000. . . 204 -
250. .. .. 24 24 | 50,000. . . 223 -
500..... 34 33

of 1.66 to the standard errors listed below)

Size of Standard Size of Standard
estimate efror gstimate error
(000) {000 {000 {000)

0.......... 3|500......... 36
5 ... ... ... 411000 ....... 51
10 ......... 5(2500....... 80
2 ......... 815000 ....... 111
50 ......... 11 110,000, ...... 153
100. ........ 16 | 25,000....... 218
250, ........ 26
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units whose source of water was an individual well, lies within
the interval from 5,828,000 to 6,054,000 is correct for roughly
68 percent of all possible samples. Similarly, we could conclude
that the average estimate, derived from all possible samples, lies
within the interval from 5,760,000 to 6,122,000 housing units
with 90 percent confidence; and that the average estimate lies
within the interval from 5,715,000 to 6,167,000 housing units
with 95 percent confidence,

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

Differences—The standard errors shown are not directly ap-
plicable to differences between two sample estimates. The
standard error of a difference between estimates is approxi-
mately equal to the square root of the sum of the squares of
the standard errors of each estimate considered separately.
This formula is quite accurate for the difference between
estimates of the same characteristics in two different areas or
the difference between separate and uncorrelated character-
istics in the same area. 1f, however, there is a high positive
correlation between the two characteristics, the formula will
overestimate the true error. However, if there is a high negative
correlation between the two characteristics, the formula will
underestimate the true standard error,

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

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

{68 chances out of 100)

Size of Standard Size of - Standard

estimate error estimate error

{000} {0o0) (000) (000}
0.......... 41500......... 45
L SN 511000 ...:... 64
10......... 612500 ....... 99
25 ..., 1015000 ....... ‘ 136
50 ......... 14 | 10,000, . ..... ‘ 181
100......... 20 | 25,000. ... ... 225 '
260, . ....... 32

1,720,000 specified owner-occupied housing units with two
bedrooms valued between $20,000 and $29,999. Thus, the
apparent difference between the number of 1980 specified
owner-occupied housing units with two bedrooms valued be-
tween $10,000 and $19,999 and those valued between $20,000
and $29,999 is 569,000. Interpolation of the data in table |
shows the standard error on an estimate of 1,151,000 to be
approximately 44,000 and the standard error on an estimate
of 1,720,000 to be approximately 53,000. Therefore, the stand-
ard error of the estimated dlfference of 569, 000 is about
69,000,

69,000= \[144,000)* +{53,000)*

Consequently, the 68-percent confidence interval for the 569,000 -
difference is from 500,000 to 638,000 housing units. Therefore,
a conclusion that the average estimate of this difference, derived
from all possible samples, lies within a’ range computed in
this way would be correct for roughly 68 percent of all possible

" samples, Similarly, the 80-percent confidence interval is from

459,000 to 679,000 housing units, and -the 95-percent confi-
dence interval is from 431,000 to 707,000. Thus, we can con-
clude with 95 percent confidence that the number of 1980
specified owner-occupied housing units with two bedrooms
valued between $20,000 and $29,999 is greater than the num-
ber valued between $10,000 and $19,999 since the 95-percent
confidence interval of this difference does not 1nclude Zero or
negative values.

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

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

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

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

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

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

1. From table VI, the standard error of a 50-percent character-
istic on the base of 9,525,000 is 0.7 percentage points,

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from 50 percent,
twice the standard error determined in step 1. This yields
percentage limits of 48.6 and 51 4.

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

(48.6—-34.4)

$30,000 + ($40,000-$30,000) 193

= $37,400

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

{51.4-34.4)

$30,000 + ($40,000-$30,000) 193

= $38,800

Thus, the 95-percent confidence interval ranges from $37,400
to $38,800.

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

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

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

TABLE VI. Standard Errors of Estimated Percentages of Housing Units: 1980 (Excluding Estimated Percentages of Housing Units Pertaining to New
Construction, Lacking Complete Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Water-Individual Well, Lacking Complete Plumbing, Mobile

Homes, and Housing Uaits With S panish-0 rigin H ouseholder)

{68 chances out of 100}

Base of Estimated percentage
percentaga

{000) 0or100 10r99 20r98 5ar 95 100r 90 150r 85 250r75 50
L 259 259 259 25.9 259 259 259 29.5
10 .,............. 14,8 14.8 14.8 14.8 14.8 14.9 18.1 209
25 ... 6.5 6.5 6.5 6.5 7.9 94 1.4 13.2
BO ... 34 34 34 4.1 5.6 6.7 8.1 9.3
100, .............. 1.7 1.7 1.8 2.9 4.0 4.7 5.7 6.6
250, ... e 0.7 0.8 1.2 1.8 25 30 36 42
800. ,............. 03 0.6 08 1.3 1.8 2.1 26 3.0
1000 ............. 0.2 04 0.6 0.9 1.3 1.5 1.8 21
2500 ............. 0.07 0.3 04 0.6 0.8 0.9 1.1 1.3
5000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9
7500 ............. 0.02 0.2 0.2 03 0.5 0.5 0.7 0.8
10,000 ............ 0.02 0.13 0.2 0.3 04 0.5 0.6 0.7
25,000 ............ 0.1 0.08 0.12 0.2 0.3 0.3 0.4 -0.4
50000 ............ - 0.06 0.08 0.13 0.2 0.2 0.3 0.3
80000 ............ - 0.05 0.07 0.10 0.14 0.2 0.2 0.2
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As part of the reinterview, an additional check was carried
out for interviewer evaluation and quality control. This check
was made at each of these households to determine if the
following was done during the original interview.

1. The correct unit was visited.
2. The correct number of housing units were interviewed at
‘that address.
3. The correct information on " Year Built” was obtained.
. The correct information on “Tenure” was obtained.
. The correct information on “Household Composition’’ was
obtained.
6. The correct information “Type of Housing Unit’”’ was
obtained.
7. The correct information on “Occupancy Status” was
obtained.

m B

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

In 1978, a substantial portion of the reinterview question-
naire was devoted to testing the new questions 1 through 7
{parts a and b). The questions (part a), which were asked only
at housing units interviewed in the previous year, determined
whether there had been a change since last year in selected
nonattitudinal items. I a change had been recorded or the
respondent did not know if a change had occurred, part b of

the question, which collects the value of the item, was asked.
The reinterview asked these items using the questions as for-
matted in 1977. Comparing the responses from the differently
formatted questions, the 1978 reinterview found that 80 per-
cent of the questions showed low levels of inconsistency with
the remainder showing moderate levels.

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

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

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

TABLE VII, Standerd Errors of Estimated Percentages of Housing Units Pertrining to New Construction, Lacking Complete Kitchen Facilities, No Bed-
rooms, No Bathrooms, Source of Water-Andividual Well, Lacking Complete Plumbing, Mobile Homes, and Housing Units With Spanish-Origin House-

hotder: 1980
{68 chances out of 100}
Base of Estimated percentage
percentage
{000) 0or 100 10r99 20r98 50r95 10 or 90 15 or 85 250r75 50
B e e 320 320 320 320 32.0 32.0 320 343
10 ............... 19.1 19.1 19.1 191° 19.1 19.1 21.0 243
26 ... e 8.6 86 8.6 8.6 9.2 11.0 13.3 15.3
B0 ... ... 45 4.5 45 4.7 6.5 1.7 9.4 10.8
100, .............. 23 2.3 23 33 46 6.5 6.6 7.7
250, . ............. 0.9 1.0 14 21 2.9 3.5 4.2 49
500. .............. 05 0.7 1.0 1.5 21 24 3.0 34
100............. 0.2 0.5 0.7 1.1 1.5 1.7 21 24
2500 ............. 0.09 0.3 04 0.7 0.9 1.1 1.3 1.5
5000............. 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1
7500 ... ... ..., 0.03 0.2 02 0.4 0.5 0.6 08 . 0.9
10000 ............ 0.02 0.2 0.2 0.3 0.5 05 0.7 0.8
25000 ............ 0.01 0.10 0.14 0.2 03 0.3 04 -0.6
50000 ............ ' - 0.07 0.10 0.15 0.2 02 0.3 0.3
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A possible explanation for the results of the AHS and census
reinterview studies, as well as the surveys themselves, is that
the respondents may lack precise information. Also, because the
results of the reinterview studies are derived from sample
surveys, there is sampling error associated with these estimates
of nonsampling error. Therefore, the possiblity of such errors
should be taken into account when considering the results of
these studies.

Coverage errors—A deficiency in the representation of con-
ventional new construction for the AHS new construction
sample (mentioned previously in the section on estimation)
is an example of coverage errors. During the sampling of build-
ing permits, only those issued more than 5 months before the
survey began were eligible to be selected to represent con-
ventional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than 6
months in advance of the survey,

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

overcompensation may inflate the new construction counts by
100,000 to 300,000 units,

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

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

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

" Rounding errors—In errors associated with processing, the

rounding of estimates introduces another source of error in the
data, the severity of which depends on the statistic being

w

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

of the Regions)

(68 chances out of 100)

Base of Estimated percentage
percentage
{000} Oor100 for99 Z2or98 Sor35 100r 90 150r 85 250r75 50
L 273 27.3 27.3 27.3 273 27.3 27.3 30.6
10 ... . .. ,15.8 15.8 15.8 15.8 15.8 15.8 18.7 216
25 L. 7.0 7.0 1.0 7.0 8.2 9.8 1.9 13.7
50 .. ... ... .. ..., 3.6 3.6 36 4.2 58 6.9 8.4 9.7
100, .............. 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8
250 ... ... 0.7 0.9 1.2 19 26 3.1 3.7 4.3
500. .............. 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1
1000............. 0.2 0.4 0.6 0.9 1.3 1.5 1.9 2.2
2500 ............. 0.07 - 0.3 04 0.6 08 1.0 1.2 1.4
5000 ............. 0.04 0.2 03 0.4 0.6 0.7 08 1.0
10000 ............ 0.02 0.14 0.2 03 04 0.5 06 0.7
28000 ............ ~ 001 0.09 © 012 0.2 03 0.3 0.4 0.4
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4

measured. The effect of rounding is significant relative to the
sampling error only for small percentages, median number of
persons, and median number of rooms when these figures are
derived from relatively large bases. This means that confidence
intervals formed from the standard errors given may be dis-

torted, and this should be taken into account when considering
the results of this survey. Also since medians in this report were
computed using unrounded data,
rounded data, they can differ from medians calculated directly

from the published data.

instead of the, published

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

+

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

Base of Estimated percentage
. percentage
{000} 0or 100 1o0r99 20r98 5ar 85 10 0r 80 15 or 85 250r 75 50
= 343 343 34.3 343 343 34.3 34.3 36.1
0 ... 20.7 20.7 20.7 20.7 20.7 20.7 22.1 25.5
25 ... 95 9.5 95 95 - 9.7 11.6 14.0 16.2
BO . ...... ... ... 50 5.0 5.0 5.0 6.9 8.2 99 1.4
100, ............. 25 25 25 35 4.8 5.8 1.0 8.1
260, .. ... . .., 1.0 1.0 1.4 2.2 31 36 44 5.1
BOO. ... ........ 0.5 0.7 1.0 1.6 2.2 26 3.1 3.6
1,000 . ............ 03 0.5 0.7 1.1 1.5 1.8 22 2.6
2500 ............. 0.10 0.3 - 0.5 0.7 1.0 1.2 1.4 1.6
5000 ............. 0.05 0.2 0.3 05 0.7 08 1.0 1.1
10,000 ............ 0.03 0.2 0.2 04 0.5 0.6 0.7 0.8
25000 ............ 0.01 0.10 0.14 0.2 0.3 0.4} 0.4 0.5
L]
TABLE X. Standard Ervors of Estimated Percentages of Housing Units Pertaining to Source of Water-Individual Well and
Mobile Homes for the South Region: 1980
{68 chances out of 100)
Base of Estimated percentage
percentage

{00} 0or 100 10r99 20r98 hor95 10 0r 90 150r85 - | 250175 50
T 45,2 45.2 45,2 45,2 45,2 452 452 454
0 ... 292 29.2 29.2 292 29.2 29.2 29.2 321
25 . 14.1 14.1 14.1 141 141 14.5 17.6 20.3
50 .. ... ... L., 1.6 7.6 1.6 76 8.6 10.2 12.4 14.4
100, . ... . i 4.0 40 40 4.4 6.1 7.2 8.8 10.1
250, . ... ...l 1.6 1.6 1.8 2.8 3.9 4.6 5.6 6.4
BOO............... 08 0.9 1.3 2.0 2.7 3.2 3.9 45
1,000, ............ 04 0.6 09 1.4 1.9 23 28" 3.2
2500 ... ........ 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0
5000 ............. 0.08 03 0.4 06 0.9 1.0 1.2 1.4
10000 ............ 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
25,000 ............ 0.02 0.13 0.2 0.3 04 0.5 06 0.6
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SAMPLE DESIGN

The 1980 estimates are based on data collected from

mid-August 1980 through December 1980 for the Annual

Housing Survey {AHS), which was conducted by the Bureau of
the Census, acting as collection agent for the Department of
Housing and Urban Development. The sample for this survey

was spread over 461 sample areas {called primary sampling

units), comprising 923 counties and independent cities with
coverage in each of the 50 States and the District of Columbia.

Approximately 74,800 sample housing units (both occupied
and vacant) were eligible for interview in the 1980 Annual
Housing Survey. Of this number, 4,100 interviews were classi-
fied as “‘noninterview’’ for various reasons. Qccupied housing
units were classified as “noninterview’’ mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 74,800 housing units which were eligible for

interview, there were alse 5,000 sample units which were visited

but were ineligible for interview for the AHS in terms of
collecting information relevant to the 1980 housing inventory.

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

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

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

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

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

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

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

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

Selection of the 1973 sample housing units—The overall
sampling rate used to select the sample for the 1973 AHS was
about 1in 1,366. The within-PSU sampling rate for the AHS was
determined so that the overall probability of selection for each
sample housing unit was the same (e.g., if the probability of
selecting a NSR PSU was 1 in 10, then the within-PSU sampling
rate would be 1 in 136,6). ' ‘ :
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Within the sample PSU's, a sample of the housing units
enumerated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was selected to represent the units constructed
since the 1970 census. These samples were selected at about
twice the rate mentioned previously (i.e., at 2 in 1,366), thereby
producing a sample twice as large as needed. This sample was
split into two equal-sized samples—one to be used for the AHS,
and one to be held in reserve for possible future use for,'the
AHS. The procedure used to split this sample into equal-sized
samples is described in the next section.

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

Number of group quarters persons in the ED
: 3

Number of HU's in the ED +

4

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

the ED’s, the selection was accomplished using the list of,

addresses for the ED as compited in the 1970 census. However,
in those ED’'s where addresses were incomplete or inadequate
{mostly rural areas), the selection process was accomplished
using area sampling.methods. These ED’s were divided into
segments, (i.e., small land areas with well-defined boundaries,
having an expected size of four, or a multiple of four, housing
units} and a segment was selected. Those selected segments with
an expected size which was a multiple of four were further
subsampled at the time of interview so that an expected four
housing units were chosen for interview.

The sample of new construction units was se!ected from
building permits issued since January 1970, Within each sample
PSU, the building permits were chronologically- ordered by
month issued, and compact clusters of approximately, four

housing units were created. These clusters were then sampled at .

the rate of 2 in 1,366, Housing units constructed since the 1970

census in areas which do not issue building permits were.

brought into the sample as a result of the area sample described.

Splitting of the sample—The described sample selection proce-
-dure produced clusters. (or segments) of size-four housing units
for the sample taken from the census address frame, the new
construction frame, and the area sampling frame (mainly rural
areas). Clusters of this size should result in a minimum loss in
precision for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units, However,
clusters of size-two housing units were considered to be more

optimum within those areas where the housing characteristics of

neighboring units tend to be very similar {i.e,, urban areas and
new construction units). A splitting operation was then carried
out for clusters selected from the census address and the new
construction frames. This consisted of halving each sample

cluster from these frames. Thus, two housing units from each of
these clusters were included in the sijrvev and two housing units
were held in reserve. No splitting oper'ation was carried out
within the clusters selected from the area sampling frame; evéry
other area sample cluster of four housing units was used for the
survey and the remaining clusters were assigned to the reserve
sampie,

Selection of supplemental sample housing units in rural areas—

In 1974, it was decided to increase the reliability of the AHS

estimates of rural housing characteristics, by doubling the
number of sample housing units from rural areas. This was
accomplished by-reactivating the reserve sample, selected in the
original sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new construc-
tion frames, the other half of each rural cluster {(an expected
two housing units) was reactivated in 1974, Similarly, for the

area sampling frame', the entire reserve cluster {an expected four

housing uni;s_) was reactivated in 1974, if the cluster was rural,
This supplemeqt‘ation 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 Ii'nprovement Pro-
gram was undertaken to correct certain deficiencies in the AHS
national sample from the census address and new construction
frames. The coverage deficiencies included the following units:

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

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

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

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

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

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

A sample of mobile homes, placed in parks that were missed
by the census or established after.the census, was also selected
in two stages. During the first stage, a list of mobile home parks

was obtained from commercial listings. This list was then .

supplemented by additional parks identified by a canvassing
operation similar to that performed in ED's where area sampling
methods are used, The second stage consisted of dividing the
parks into clusters of an e_xpected size of four sites. These
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clusters were then sampled so that the overall probability of
selection was about 1 in 1,3686.

For the remaining units, {i.e., mobile homes plaeed outside
parks since the 1970 census, mobile homes vacant at the time of
the 1970 census, units converted from nonresidential to

residential use since the 1970 census, and houses that had been -

moved onto their present site since the 19870 census}, the
sampling was done in three stages. First, a subsample of the
regular AHS sample units from- the census address frame was
selected. Second, succeeding structures that had been eligible to
be selected from the census address frame were then listed until
eight structures (excluding mobile home parks) were found.
Finally, the intervening structures that had been listed which
did not have a chance of selection in the AHS were identified
and the units within these structures were interviewed.

1977 sample reduction—By 1977, the addition to the sampie

{from prim'arily new construction) and the coverage improve-
ments had increased the total sample size (interviews plus
noninterviews) to about 81,000. The sample was reduced by
about 7 percent to approximately 75,000 in 1977. However,

this reduction did not include any CEN-SUP' units or units

which were selected as part of the 1976 Coverage Improvement
Program. Thus, the overall probability of selection for these
latter units remained unchanged, and for the rest of the units
their probability of selection was about 1 in 1,472, if they were
urban and about 1 in 736, if they were rural.’

ESTIMATION®

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

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed for
sample housing units from non-seif-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 specnfled
category was as follows: :

" 'CEN-SUP units resulted from a 1970 census evaluation study and .

represented units missed in the 1970 census.

L

The 1970 census housing popuiation in the residence-tenuré category
for all NSR strata in a census region M
Estimate of the housing population category using 1970 census housing
counts for sample NSR PSU's in a census regian

i

The numerators of the ratios were calculated by ob_'iaining the
1970 census housing counts for each of the residénce-tenure
categories for each NSR stratum and summing these counts
across the NSR strata in each census region, The dehommators
were calculated by obtaining the 1970 census housmg counts
for each of the residence-tenure categorses for each NSR sample
PSU, weighting these counts by the inverse of the probablllty 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 exist-
ing weight for each NSR sample unit in each first- stage ratio
estimation category,

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

The second-stage ratio estimation factor was as foll?ws:

Current best estimate of new construction in the cateéory
AHS sample estimate of new construction units in the category
The numerators of the ratios were derived from data based on
the Survey of. Construction (SOC). The denominators -of the
ratios were obtained from the weighted estimates for the AHS
sample units .using the existing weight after the first-stage ratio
estimation procedure. The computed second-stage ratio estima-
tion factor was then applied to the existing weight for each
sample unit in each second-stage ratio estimation category.
The third-stage ratio estimation procedure was employed for
all the AHS sample units. This procedure was designed to adjust
the AHS sample estimates of housing (i.e., the estimates employ-

- ing ‘the noninterview, first-stage, and second-stage adjustments)

1o current vacant housing estimates for 4 categories of vacant
housing units and to independently derived current housing
estimates for 24 categories of occupied housing units, Each of
these categories is a combination of the characteristics of
residence, tenure, race of householder, and sex of householder.

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

Current independent astimate of housing units in the category
AHS sample estimate of housing units 1n the category

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

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

The numerators were either the unbiased weighted estimates

_for the AHS sample units, using the existing weight after the
firststage ratio estimation procedure {i.e., the estimates employ-
ing the noninterview and first-stage adjustments) or the inde-
pendent estimate derived from data based on the SOC.

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

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

RELIABILITY OF THE ESTIMATES

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

Sampling errors—The particular sample used for this survey is
one of a large number of possible samples of the same size that

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

Approximately 95 percent of the intervals from two stand-

ard errors below the estimate to two standard errors above

the estimate would include the average result of all possible
samples.

©

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

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

Standard errors of estimates of levels—Tables | and Il present
the standard errors applicable to the 1980 national housing
inventory estimates in this report. Tables I, IV, and V present
the standard errors applicable to estimates for the Northeast,
North Central, South, and West Regions, Linear interpoiation
should be used to determine standard errors for levels of
estimates not specifically shown in tables | through V.
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TABLE |. Standard Errors of Estimated Numbers of Housing Units: 1980
{Excluding Estimates of Housing Units Pertaining to New Construction,

No Bedrooms, Lacking Complete Plumbing, Mohile Homes, and Housing-

Units With Spanish-Origin Householder)

{68 chances out of 100}

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

. Standard error . Standard error {68 chances out of 100} o
Size of i Size of ) )
estimata Total or estimate Total or Size of . Standard Size of + Standard
(000) White Black . {000) White Black estimate error estimate error
(000) | (00O} (000) | (000} {000) (060) {oo0) {000)
0...... 2 21 1,000.:. 42 39 0.......... 2]500......... 7 31
5...... 3 312500... 65 55 5 ... 311000....... . 43
10 ..... 4 4] 5,000 ... a1 59 10 ......... 412500....... r 68
25 ..... 7 71 7,600 . 109 37 26 ... ..., 715000....... ‘ 97
5O ..., 9 9 10000 .. 124 - 50 ......... : 10| 10000 ...... ! 137
100. . ... 13 13{ 25,000 .. 176 - 100, ........ 141 25000 ...... 218
260. . ... 2% 21| 50,000 .. 192 - 250......... 22
500..... 29 2g| 80,000 .. 101 -

TABLE 11, Standard Errors of Estimated Numbers of Housing Units Per-

taining to New Construction, No Bedrooms, Lacking Complete
Plumbing, Mobile Homes, and Housing Units With Spanish-Origin
Househotder: 1980

{68 chances out of 100)

. Standard-error ) Standard error
Size of Size of
gstimate estimate
ooy | "o | mick | oo | T | Black
{000) {000) (00D) {000)
0...... 2 211,000... 48 45
5...... 3 3|2500... 76 64
10 ..... 5 51 56,000 ... 105 - 89
256 ..... 8 8] 7500... 127 42
B0 ..... 1 11| 10,000 .. 144 -
100. . ... 15 151 25,000 .. 204 -
250, . ... 24 24| 50,000 .. 223 T
500..... 34 33 :

Standard errors of estimates of percentages—The reliability of
an estimated pércentage, 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, partlcularly if the percentages are 50 percent or
more.

Tables VI through X present the standard errors of estimated
percentages. Tabfe VI shows the approximate standard errors of '
all national estimated percentages of housing units except those
pertaining to the specified items in table 1. The standard errors
shown in table VIl should be used for those specified items.
Table VIil shows the approximate standard error of all regional
estimated percentages of housing units except those pertaining
to the specified items in tables |V and V. The standard errors
shown in tables IX and X should be used for those specified
items. Two-way interpolation should be used to determine
standard errors for estimated percentages not speclflcally shown
in tables VI through X, !

Included in tables | through X are estimates of standard
errors for estimates of zero and zero percent, These estimates of
standard errors are considered to be overestimates of the true
standard errors and should be used primarily for construction of
confldence intervals for. charactens‘tlm when an estlmate of zero
is obtained. ’

Standard errors ‘of ratios—For ratios of the form (100) {x/y).
where x is not a subclass of y, tables VI through X under-

_estimate the standard error of the ratio when there is little

or no correlation between x and y. For this type of ratio, a
better approximation of the standard error may be obtained by
letting the standard error of the ratio be approximately equal
to: p

where: x = the numerater of the ratio
y = the denominator of the ratio
o, = the standard error of the numerator
oy _=‘the standard error of the denominator :
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HHustration of the use of the standard error tables. lliustration
/-Table A-1 of this report shows that inside the United States
there were 4,146,000 owner-occupied housing units occupied
by recent movers in 1980. Interpolation in standard error
table | shows that the standard error of an estimate of this
size is approximately 82,000. The following procedure was used
in interpolating. .

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

Size of estimate Standard error
{000) (D00}
2500........... R o 65
4146 ... ... ... . i X
5000............ 0. 91

By vertically interpolating between 65 and 91, the entry for “'x”
is determined to be 82,

4,146--2,500 = 1,646
5,000-2,500 = 2,600
1,646

+ =
65 2500 (91—65) =

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

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

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

Base of percentage Estimated percentage
(000) 2 4.9 5
2500 ............ 04 a 0.6
4146 .. .......... p
5000 ............ 03 b 04

I

1. By horizontal interpelation between 0.4 and 0.6, the entry
for cell “a” is determined to be 0.6.

48-20=29
5.0-2.0 = 3.0

0.4+55 0.6—04) =
30 (0.6 )=0.6

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

4.9-20=29
5.0-2.0=3.0

29
0.3+=—=1{04-0.3) =0.
3 3'0(0 -03)=04

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

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

0.4-0.
200( 6) =

06+
Consequently, the 68-percent confidence interval, as shown by
these data, is from 4.4 to 5.4 percent; the 90-percent confidence
interval is from 4.1 to 5.7 percent; and the 95-percent
confidence interval is from 3.9 to 5.9 percent.

Hlustration H1—Table A-21 of this report shows that in the
United States in 1980 there were 180,000 owner-occupied
housing units having 2 recent mover householder of Spanish-
origin, Interpolation in standard error tabie Il shows that the
standard error of an estimate of this size is approkimately
20,000, Consequently, the 6B-percent confidence interval is
from 160,000 to 200,000 housing units, Therefore, a conclusion
that the average estimate, derived from all possible samples, of

1980 owner-occupied housing units having a recent mover

householder of Spanish-origin lies within a range computed in
this way would be correct for roughly 68 percent of all possible
samples, Similarly, we could conclude that the average estimate,
derived from all possible samples, lies within the interval from -
148,000 to 212,000 housing units with 90 percent confidence;
and that the average estimate lies within the interval from
140,000 to 220,000 housing units with 95 percent confidence.
In 1980, table A-21 also shows that of the 180,000
owner-occupied housing units having a recent mover house- .
holder of Spanish-origin, 76,000, or 422 percent, had three
bedrooms. Interpolation in standard error table VIl {ie..
interpolation on both the base and the percent) shows that the -
standard error of the above percentage is 6.0 percentage points.
Consequently, the 68-percent condifence interval, as shown by
these data, is from 36.2 to 48.2 percent; the 90-percent
confidence interval is from 32,6 to 51.8 percent; and the -
956-percent confidence interval is from 30.2 to 54.2 percent.
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TABLE V. Standard Errors of Estimated Numbers of Housing Units Per-
taining to New Construction, No Bedrooms, and Lacking Complete
Plumbing for the Northeast, North Central, and West Regions and to
Mobile Homes for the Northeast and North Central Regions: 1980

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

Size of Standard Size of Standard
estimate error estimate error
{000} {000) (000} (000}
0O.......... 31600......... 36
5. ... ... 411000....... 51
10......... 512500 ....... 80
25 ..., 8(5000,....... 111
B0 ......... 11110000 ...... 153
100......... 16 1 25000 ...... 218
2680......... 28 ‘ '
TABLE V. Standard Errors of Estimated Numbers of Housing Units
Pertaining to Mohile Homes for the South Region: 1980
{68 chances out of 100}
Size of Standard Size of Standard
estimate error estimate error
{000} (000) (000) {000}

0.......... 4 1100......... 20
b.. ... . ... -5 |260......... 32
10 ......... 6 1600......... 45
25 . ........ 10 |1000........ 64
850 ......... 14 |2500....... 99

Differences—=The standard errors shown are not directly appli-

cable to differences between two sample estimates. The stand-

ard error of a difference between estimates is approximately

equal to the square root of the sum of the squares of the

standard errors of each estimate considered separately. This
formula is quite accurate for the difference between estimates
of the same characteristics in two different areas or the
difference between separate and uncorrelated characteristics in
the same area. If there is a high positive correlation between the
two characteristics, the formula will overestimate the true error;
if there is a high negative correlation between the two
characteristics, the formula will underestimate the true standard
error,

Hlustration of the computation of the standard error of a
difference—Table A-1 of this report shows that in the United
States there were 358,000 owner-occupied housing units
occupied by recent movers with five persons. Table A-1 also
shows that in the United States in 1980 there were 203,000
owner-occupied housing units occupied by recent movers with

six persons or more. Thus, the apparent difference between the
number of 1980 owner-occupied housing units occupied by
recent movers with five persons and the number with six
persons or more is 155,000, Interpolation in standard error
table | shows that the standard error on an estimate of 358,000
to be approximately 24,000 and the standard error on an
estimate of 203,000 to be approximately 18,000, Therefore, the
standard error of the estimated difference of 155,000 is about
30,000, ‘

30,000 =+/ (24,0002 + (18,000)?

Consequently, the B68-percent confidence interval for the
155,000 difference is from 125,000 to 185,000 housing units.
Therefore, a conclusion that the average estimate of this
difference, derived from all possible samples, lies within a range
computed in this way would be correct for roughly 68 percent
of all possible samples. Similarly, the 90-percent confidence
interval is from 107,000 to 203,000 housing units, and the
95-percent confidence interval is from 95,000 to 215,000. Thus,
we can conclude with 95 percent confidence that the number of
1980 owner-occupied 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—F or 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 i'nethod for’
measuring the reliability of the estimated median is to deter-
mine an interval about the estimated median so: there is a
stated degree of confidence that the average median from all
possible samples lies within the interval, The following pro-
cedure may be used to estimate confidence limits of a median
based on sample data:

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

2. Add to an subtract from B0 percent the standard error
determined in step 1. ‘

3. Using the distribution of the characteristics, determine the
confidence interval corresponding to the two points estab--
lished in step 2, To find the lower endpeoint of the confi-
dence interval, it is necessary to know which interval of the
distribution the lower percentage limit falls into. Similarly,
to find the upper endpoint of the confidence interval, it is
necessary to know which interval of the distribution the
upper percentage limit falls into. These two distribution
intervals could be different, although this will not happen
very often.

For about 68 out of 100 possible samples, the average median

from all possible samples would lie between these two values,
A two-standard-error confidence interval may be determined

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

Hustration of the computation of the 95-percent confidence
interval for a8 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 2.7 in 1980,
The base of the distribution from which this median was deter-
mined is 4,146,000 housing units.

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

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

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

2.5+ (3.5-2.5) m’+’f5'5-’ =28

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

{52.0—45.5)

21 28

25+ (3.6-25)

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

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

- Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering the number of possible'sources of error. However,

an attempt was made to measure some of the nonsampling
errors associated with the estimates for the 1980 AHS national
sample,

Reinterview program—For the AHS national sample, a study
was conducted to obtain a measurement of some of. the
components of the nonsampling error associated with the AHS
estimates. A reinterview program was conducted for a sub-
sample of the AHS households, These households were revisited
and answers to some of the questions on the AHS questionnaire
were obtained again. The original interview and the reinterview

were assumed to be two independent readings and thus were the

basis for the measurement of the “content” error of these AHS
estimates.

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

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

. The correct information on “Year Built” was obtained.

. The correct information on "“Tenure” was obtained.

5. The correct information on ‘“Household Composition’ was
obtained,

6. The correct information on “Type of Housing Unit” was
obtained, .

7. The correct information on “Occupancy Status” was ob-
tained.

aW

The results of the 1980 and 1979 reinterview studies were
not available at the time of publication; the results of the 1977
and 1978 reinterview studies, which are presented in the Census
Bureau memoranda, *Reinterview Results for the Annual
Housing Survey—National Samble 1977 and “‘Reinterview
Results for the Annual Housing Survey-—National Sample
1978,” are presented below.

In 1978, a substantial portion of the reinterview gquestion-
naire was devoted to testing the new questions one through
seven (parts a and b). These questions {part a), which were
asked only at housing units interviewed in the previous year,
determined whether there had been a change since last year in
selected nonattitudinal items. If a change had been recorded or
the respondent did not know if a change had.occurred, part b of
the question, which collects the value of the item, was a_sked. In
the reinterview, the interviewer asked these items using the
questions as formatted in 1977, Comparing the responses from
the differently formatted questions, the 1978 reinterview found
that B0 percent of questions showed fow levels of inconsistency
with the remainder showing moderate levels.

The 1977 reinterview program showed moderate to high
levels of inconsistency with about 21 percent of the nonatti-
tudinal and 56 percent of the attitudinal items showing high
levels of inconsistency. A large proportion {43 percent) of the
nonattitudinal items showed a low level of inconsistency.
Moderate levels indicate that there are some problems with
inconsistent reporting and high levels indicate that improve-
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ments are needed in the data collection methods or that the
category concepts themselves are ambiguous,

Cross-tabulations involving those items, which are subject to
substantia! levels of inconsistency, may be subject to a large

distortion as a consequence of the associated high level of -

response variance, and thus, are considered to be less reliable
than comparable cross-tabulations which do not involve these
data. As a consequence, the tables in this report, which contain
such cross-tabulations have been footnoted with a cautlonary
statement,

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
appear in the AHS. For example, median value of homes was

consistently underestimated by about 5 percent, and the average

monthly cost of electricity and utility gas were consistently
overestimated although the net effect on average gross rent was
fairly small,

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

of nonsampling error. Therefore, the possibility of such errors .

should be taken into account when considering the results of
these studies.

Coverage errors—Deficiencies in the representation of conven-
tional new construction for the AHS new construction sample
{mentioned previously in the section on estimation) is an

example of coverage errors. During the sampling of building
permits, only those issued more than 5 months before the
survey began were eligible to be selected to represent conven-
tional new construction. Due to time constraints, it is not
possible to sample units whose permits are issued less than 5
months in advance of the survey,

It is estimated that the 1980 AHS sample missed about 1.4
percent (i.e.,, about 251,000 units) of conventional housing
units built after April 1870, because the permits for these units,
which were built before September 1980, were issued less than
5 months in advance of the survey. The second-stage ratio
estimation procedure was employed to reduce the effect of this
deficiency “although some bias in the AHS estimates of
conventional new construction prohably still exists, Review of
the second-stage ratio estimation procedure indicates that we
have consistently overcompensated for this deficiency every
year since 1975 by ratio adjusting the new construction to
counts of new construction for the end of the inter.':view period,
which has been December or January, instead of October, This
owercompensation may inflate the new constructidn counts by
100,000 to 300,000 units.

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

TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1980 (Excluding Estimated Percentages of Housing Units Pertaining to New
Construction, No Bedrooms, Lacking Complate Plumbing, Mobile Homes, and Housing Units With Spanish-Origin Houssholder)

{68 chances out of 100)

Bass of Estimated parcantage
percentage - i -
{000) 0or 100 tor89 Z2or88 50r95 100r 90 15 or 85 250r75 | 50
B e 259 25.9 26.9 26.9 25.9 269 259 [ 205
10 .. i . 14.8 148 14.8 14.8 14.8 14,9 18.1 20.9
25 .. e 6.5 6.5 6.5 6.5 7.9 9.4 114 | 13.2
50 ...... ... ... e 34 34 3.4 4.1 5.6 ) 6.7 8.1 9.3
100, .............. 1.7 1.7 1.8 29 4.0 4.7 5.7 . 6.6
250 .. ... .. ... 0.7 08 1.2 1.8 25 3.0 3.6 4.2
500. ... ... 00 0.3 0.6 0.8 1.3 1.8 2.1 26 | 3.0
1000 ............. 0.2 04 0.6 0.9 1.3 1.5 1.8 | 2.1
2500 ...... RPN 0.07 0.3 0.4 0.6 0.8 0.9 Sn 1.3
5000 ............. 0.03 0.2 03 04 0.6 0.7 08 | 0.9
7800 ............. 0.02 0.2 0.2 0.3 0.5 0.5 0.7 | 0.8
10000 ............ 0.02 0.13 0.2 0.3 0.4 © 05 06 | 0.7
25000 ............ 0.01 0.08 . 0.2 0.2 0.3 0.3 04 | 0.4
50000 ............ - 0.06 0.08 0.13 0.2 0.2 03 | 0.3
80O0O ............ - - 005 0.07 0.10 0.14 0.2 0.2 | 0.2
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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 1980 AHS
sample missed as much as 2 percent (i.e., as much as 400,000

TABLE VH. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, Lacking Complete Plumbing,
Mohile Homes, and Housing Units With Spanish-Origin Householder: 1980

(68 chances out of 100}

Base of Estimated percentage
percentage

{000} . 0or 100 1o0r99 20r98 5or95 t00or 90 15 or 85 250r75 50
T 320 320 320 32.0 32.0 320 320 34.3
10 ... iy, . 191 19.1 19.1 19.1 19.1 19.1 21.0 24.3
25 ... 8.6 8.6 8.6 8.6 9.2 1.0 13.3 153
50 ... .. 4.5 45 4.5 4.7 6.5 7.7 9.4 10.8
100, ..., 23 2.3 23 3.3 4.6 5.5 6.6 7.7
250. ........ ... 09 1.0 1.4 2.1 2.9 3.5 42 49
BOO............... 05 0.7 1.0 1.5 2.1 24 3.0 3.4
1000 ............. . 0.2 0.5 0.7 1.1 1.5 1.7 2.1 24
2500 ............. 0.09 0.3 04 0.7 0.9 1.1 1.3 1.5
5000 ............. 0.05 0.2 03 0.6 0.7 0.8 0.9 1.1
7500 ............. 0.03 0.2 0.2 0.4 0.5 0.6 0.8 0.9
10000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8
25000 ............ 0.01 0.10 0.14 0.2 0.3 0.3 0.4 0.5
50000 ............ - 0.07 ‘0.10 0.15 0.2 0.2 0.3 0.3

TABLE VIN, Standard Errors of Estimated Percentages of Housing Units Pertaining to the Northeast, North Central, South, and West Regions: 1980
- (Excluding Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, and Lacking Cnmplete Plumbing for the Northeast,
North Central, and West Regions and Excluding Mobile Homes for Each of the Regions)

{68 chances cut of 100)

Estimated percentage

Base of
percentage
(000) Gor 100 10r99 2or98 50r 935 10 or 90 15 or 85 250r75 50
T 273 273 27.3 273 27.3 27.3 27.3 30.6
10 .......... ... ..., 15.8 15.8 16.8 15.8 15.8 15.8 18.7 21.6
25 s 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7
60 ............... 36 3.6 3.6 4.2 5.8 6.9 84 9.7
100, . ..00iin 1.8 1.8 1.9 3.0 a1 4.9 5.9 6.8
2580, . ... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 43
500............... 0.4 0.6 0.9 1.3 1.8 2.2 2.7 3.1
1000 ............. 0.2 04 0.6 09 1.3 1.5 1.9 2.2
2500 ............. 0.07 03 0.4 0.6 0.8 1.0 1.2 1.4
5000 ............. 0.04 0.2 03 0.4 0.6 0.7 08 1.0
10,000 ............ 0.02 0.14 0.2 0.3 047 | 0.6 0.6 0.7
25000 ............ 0.01 0.09 012 0.2 03 03 0.4 0.{!
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units) of all housing units in ED's where area sampling methods
are used bacause these units are not listed during the canvassing.

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

Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in the

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

1

TABLE 1X. Standard Errors of Estimated Percentages of Housing Units Pertaining to New Construction, No Bedrooms, and Lacking Complete Plumbing
for the Northeast, North Central, and West Regions, and to Mobile Homes for the Northeast and North Central Regions: 1930

{68 chances out of 100. For estimated percentages pertaining to mobile homes for the West Region, apply a factor of 1.66 to the stanqard errors}

Base of Estimated percentage )
percentage ‘

{000} 0or 100 tar99 20r98 5 or 95 10 or 90 15 or 85 2Bor75 | 50
5 34.3 343 34.3 34.3 343 343 34.3 36.1
10 ... . ... 20.7 20,7 20.7 20.7 20.7 20.7 221 | 25.5
25 .. 9.5 9.5 9.5 9.5 9.7 1.5 14.0 16.2
50 . ... ... oL, 5.0 5.0 5.0 5.0 6.9 8.2 9.9 11.4
100, .............. 25 2.5 25 3.5 4.8 5.8 7.0 a1
250, ... e, 1.0 1.0 1.4 2.2 3.1 3.6 4.4 5.1
600 .............. 0.5 0.7 1.0 1.6 2.2 26 3.1 3.6
1000 . ............ 0.3 0.5 0.7 1.1 15 1.8 2.2 2.6
2500 .. ........... 0.10 03 0.5 0.7 1.0 1.2 1.4 1.6
BOOD . ... ......... 0.05 02 03 0.5 0.7 0.8 1.0 1.1
10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8
25000 ............ 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5

TABLE X. Standard Errors of Estimated Percentages of Housing Units Pertaining to Mobile Homes for the South Region: 1980
(68 chances out of 100)
Base of Estimated percentage
percentage

{000) 0 or 100 10r99 20r98 50r35 100r 90 15 or 85 250r75 50
= 45.2 45.2 452 45.2 452 45.2 45,2 45.4
10 ..., . 292 29.2 29.2 29.2 29.2 29.2 29.2 321
25 .. e 14.1 14.1 14.1 14.1 14.1 14.5 17.6 20.3
50 ...... .o 7.6 "7.6 7.6 7.6 8.6 10.2 12.4 14.4
100, .............. 4.0 40 4.0 4.4 6.1 7.2 88 10.1
250........ .. .. 1.6 1.6 1.8 28 3.9 4.6 b.6 6.4
800............... 08 09 1.3 20 2.7 3.2 3.9 45
100 ............. 0a 0.6 0.9 1.4 1.9 2.3 2.8 3.2
2500 ............. 0.2 04 0.6 0.9 1.2 1.4 1.8 20
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SAMPLE DESIGN

The 1980. estimates are based on data collected frOm mid-

August 1980 through December 1980 for the Annual Housing .

-Survey (AHS), which was oondUc:ted by the Bureau of the
Census, acting' as. collection agent for the Department of
Housing and Urban. Developmem The sample for this survey
was spread over 461 sample areas (called prlmarv sampling
units), comprising 923 counties and independent cities with

’ coverage in each of the 50 States and the District of Columbia.

o

Approxumateiv 74,800 sampte housmg units (both occupied
and vacant] were eligible for interview'in the 1980 Annual
Housing Survey. Of this number, 4,100 interviews were classi-
fied as “noninterviews” for various reasons. Occupied housing
units were classified as ‘‘noninterview’ mainly, because the

-occupants refused to be interviewed after repeated calls. For

vacant housing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 74,800 eligible housing units, there were also
.5,000 sample units which were visited but were ineligible for
interview for the AHS in terms ofcollectnng information retevant
to the 1880 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, 166 of which consisted of only one PSU in sam-

ple. 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-representfng {NSR}, since the sampie of housing units

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

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

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

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

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

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

Selection of the 1973 sample housing units—The overall sam-
pling rate used to select the sample for the 1973 AHS was.about
1 in 1,366. The within-PSU sampling rate for the AHS was
«-determined so that the overail probability of selection for
«:each sample housing unit was the same (e.q., if the probability
of selecting a NSR PSU was 1 in 10, then the within-PSU
___Tsampllng rate would be 1 in 136.6).
© Within the sample PSU's, a sample of the housing units enu-
*merated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was also selected to represent the units con-
zstructed since the 1970 census. These samples were selected at
oz about twice the rate mentioned previously (i.e., at 2 in 1,366),
we thereby producing a sample twice as large as needed. This sample
. Was split into two equal-sized samples—one to be used for the
" AHS, and one to be held in reserve for possible future use for
““'the AHS. The procedure used to split this sample into equal-
“~-sized samples is described in the next section.

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

<"..counts of housing units (HU’s) and persons in group guarters,
combined in the following formula:
L3 Number of HU'sin the ED +

Ll

il * : 4

Number of group quarters persons in the ED
) ' 3

* The next step was to select an expected cluster of about four
" neighboring housing units within each sample -ED. For most
i . of the ED's, the selecticn 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
o segments li.e., small land areas with well-defined boundaries,
Y having an expected size of four, or a multiple of four, housing
units} and a segment was selected. Those selected segments with
an expected size which was a multiple of four were further
" .-,|subsampled at the time of enumeration so that an expected four
housmg units were chasen for interview.
. The sample of new construction units was selected from
bmldlng permits issued since January 1970 Within each sample
o PSU the building permits were chronologically ordered by
- .month issued, and compact clusters of approximately four
o housing units were created. These clusters were then sampled
,.at the rate of 2 in 1,366. Housing units constructed since the
~ 1970 census in areas which do not issue building permits were

r
<

" brought into the sample as a result of the area sample described.

[

Sevas,

, T3

[ ',
o ‘Spllttmg of the sample—The sample selection procedure pro-
o duced clusters {or segments) of size-four housing units for the

sample taken from the census address frame, the new construc-

tion frame, and the area sampling frame {mainly rural.eyeas).
Clusters of this size should result in a minimum loss in preci-
sion for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units. Hotﬁeber,
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. oL

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the Aum-
ber of sample housing units from rural areas. This was accom-
plished by reactivating the.reserve sample, selected in the orig-
inal sampling operations in 1973, from rural areas only. For
the reserve sample selected in census address and new construc-
tion frames, the other half of each rural cluster {an expected
two housing units} was reactivated in 1974, Similarly, for the
area sampling frame the entire reserve cluster {an expected four
housung units} was reactivated in 1974 if the cluster was rural.
This supplementation increased the overall probabmtv of selec-
tion for sample housing units in rural areas to about 2 in 1,366;
whereas, the overall probability of selectlon for sample housmg
units in uiban areas remained at 1in 1 366

. Selection of sample housing units for the.19_7‘6 00vera'ge\|mprove-

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

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

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

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

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

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

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

A-sample of mobile homes placed in a park missed by the
census or established after the census was also selected in two
stages. During the first stage, a list of mobile home parks was
obtained from commercial listings. This list was then supple-
mented by additional parks identified by a canvassing operation
similar, to that performed in ED's where area sampling methods
are used, The second stage consisted of dividing the parks into

clusters of an expected size of four sites. These clusters were

then sampled so that the overall probability of selection was
about 1in 1,366.

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

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

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

ESTIMATION

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

YCEN-SUP units resulted from a 1970 census evaluation study and
rapresented units missed in the 1970 census.

of estimate empfoyed a separate, though similar, estimation

procedu re. h

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

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation procedure was employed
for sample housing units from non-self-representing {NSR}
PSU’s only. This procedure was designed to reduce the con-
tribution to the variance arising from the sampling of PSU’s.
The first-stage ratio estimation procedure takes into account
the differences that existed at the time of the 1970 census in
the distribution by tenure and residence of the housing popula-

tion estimated from the sample NSR PSU’s and that of the .
NSR housing popuiation in each of the four census regions of

the country,

The first-stage ratio estimation factor for each specified cate- .

gory was as follows: Cr

. *
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 housmg )

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-ténure
categories for each NSR stratum and summing these counts

across the NSR strata in each census region. The denominators

were calculated by obtaining the 1970 census housing counts

for each of the residence-tenure categories for each NSR sample -

PSU, weighting these counts by the inverse of the probability
of selecting that PSU and summing these -weighted counts

across the NSR sample PSU‘s in each census region. The com-~

puted first-stage ratio estimation factor was then applied to the

»

existing weight for each NSR sample unit in each firststage '

ratio estimation category.

The ' second-stage ratio estimation procedure’ was designed
to adjust the AHS sample estimate of two categories of conven-
tional new construction units, i.e., two categories of sample
units built April 1, 1970, or later, to two independently derived
current estimates where a known deficiency in the AHS samble

exists (see the section on nonsampling error} for each of the'

four regions. These estimates were considered t0 be the best
estimates available for the number of conventional néw con-
struction units in these categories.

The second-stage ratio estimation factor was as follows:

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

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

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

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

The numerators of the ratios for occupied housing units were
derived from data based on the Current Population Survey
{CPS), a sample househald survey conducted monthiy by the
Bureau of the Census. The numerators of the ratios for vacant
housing units were derived from data based on the Housing
Vacancy Survey {HVS), a quarterly vacancy survey also con-
ducted by the Bureau of the Census. The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units, using the existing weight after the second-stage
ratio estimation procedure. The computed third-stage ratio
estimation factor was then applied 1o the existing weight for
each sample unit in each third-stage ratio estimation category.

The second-stage and the third-stage ratio estimation pro-
cedures were repeated in order to bring the AHS estimates into
close agreement with both sets of independent estimates. The
second stage was modified so that the estimates for all 24 cate-
gories of new construction would be identical to the estimates

before the third stage. Hence, the repeated second stage had the’

effect of controlling the AHS sample estimates of new construc-
tion units to the unbiased sample estimates for 22 categories
of new construction for each of the 4 regions (i.e., 14 categories
for conventional new construction units and 8 for new construc-
tion mobile homes) and of adjusting the AHS sample estimate
for 2 categories of conventional new construction units to an
independently derived current estimate.

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

The denominators of the ratios in this repetitive process
were obtained from the weighted estimates for the AHS sample
units after the previous stage of ratio estimation. The factors
resulting from this repetitive process were then applied to the

existing weight on the appropriate records, and the resultlng
product was used as the final weight for tabulation.

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

all estimation procedure, reduced the'sampiing error for most
statistics below what would have been obtained by simply
weighting the results of the sampte by thé inverse of the prob-
ability of selection. The distribution of the housing population
selected for the sample differed somewhat, by chance, from

that of the Nation as a whole in such basic housing charac--

teristics as tenure, vacancy status, residence, race of householder,
and sex of householder. These characteristics are probably
closely correlated with other housing characteristics measuréd

for the AHS. Therefore, through the use of the three-stage ratio

estimation procedure one can expect thé sample estimate to
be improved substantially.

1973-1980 lost units—The 1973-1980 lost unit estimates
employed the three-stage ratio estimation procedure used to
produce the AHS national estimates of the 1973 housing
inventory, described in the 1973 Current Housing Report,

series H-150-73A, General Housing Characteristics for the.

United States and Regions. These 1973-1980 lost units do
not include the housing units from the 1976 Coverage Improve-
ment Program. Since the 1973-1980 lost units existed, by
definition, in the 1973 housing inventory, there was a 1973,
housing inventory weight associated with each 1973-1980 lost
unit. This weight, adjusted for the 1977 reduction, was used to

tabulate the estimates of the characteristics of the 1973-1980-

lost units. The general effect of this.estimation procedure was
to reduce the sampling error for most statistics below what
would have been obtained by simply weighting the results of
the sample by the inverse of the probability.of selection.

Ratio estimation procedure of the 1970 Census of Populatlon
and Housmg—Th|s report presents data on the housung char:
acteristics of the 1970 Census of Populatlon and Housing. The
statistics based on 1970 census sample. data e.mployed a ratio
estimation procedure which qu 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{1)-B1, Detaifed Hous-
ing Characteristics, United States Summary. -

RELIABILITY OF THE ESTIMATES -

There are two types of possible ‘errors associated with esti-

mates based on data from sample surveys; sampling and nori-
sampling errors. The following is a description of the sampling
and nonsampling errors associated with the AHS national sample

and of the nonsampling errors associated with the 1970 census -

estimates. A description of the sampling errors associated with
the sample estimates from the 1970 census appears in the 1970
census report, HCI(1)-B1, Detailfed Housing Characteristics,
United States Summary. The sampling errors for 197q census
data are much smaller than for the AHS data, Therefore, in
making comparisons between the two data sources, it can be
safely assumed that the census data are subject to zero sampling
errors. ; .
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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
instructions, and interviewers were used,
estimates from each of the different samples would differ from
each other. The variability between estimates from all possible
samples is defined as sampling error. One common measure
of this sampling error is the standard error which measures the
precision with which an estimate from.a sample approximates
the average result of all possible samples. In addition, the stand-
ard error, as calculated for this report, also partially reflects the
variation in the estimates due to some nonsampling errors, but
it does not measure, as such, any systematic biases in the data.
Therefore, the accuracy of the estimates depends on both the
sampling and nonsampling errors, measured by the standard
error, and biases and some additional nonsampling errors not
..measured by the standard error.

The sample estimate and its estimated standard error enable

one to construct interval estimates 50 that the interval includes

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

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

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 resuit of all possible
samples. '

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

The figures presented in the following tables are approxi-

. mations to the standard errors of various estimates shown in

this report. In order to derive standard errors that would be
applicable to a wide variety of items and also could be pre-
pared at a moderate cost, a number of approximations were

"rrequired. 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 1, {l, and Il
present the standard errors applicable to the 1980 national
housing inventary estimates in this report, and tables IV and V
present the standard errors applicable to 1973-1980 lost housing
unit estimafes in this report. Table VI presents the standard

“qerrors applicable for the Northeast, North Central, South, and

West Regions. Linear interpolation should be used to determine
standard errors for levels of estimates not specifically shown in
tables | through VI,

Standard errors of estimates of percentages—The reliability .
of an estimated percentage, computed by using sample data for
both numerator and denominator, depends upon both the size
of the percentage and the size of the total upon which the

TABLE 1. Standard Errors of Estimated Numbers of Housing Units:
1980 (Excluding Estimates of Housing Units Pertaining to New Con-
struction, Lacking Complete Kitchen Facilities, No Bedroams, No
Bathrooms, Source of Water-Individual Well, Cocking Fuel, Lacking
Complete Plumbing, Mobile Homes, and Housing Units With Spanish-
Origin Householder}

(68 chances out of 100)

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
(000) | White ?ﬂ';ﬂ; (000) White ?0';':]';
{000) (000}
o...... 2 211000.... 42 39
5...... 3 3j2500.... 65 55
0..... 4 4 (s000.... 91 59
25 ..... 7 717500.... 109 37
50 ... .. 9 910000 ... 124 —
100..... 13 13 | 25,000 . .. 176 -
250. .. .. 21 21 150,000 . .. 192 -
500..... 29 29 | 80,000°. .. 101 -

TABLE I1. Standard Errors of Estimated Numbers of Housing Units
Pertaining to New Construction, Lacking Complete Kitchen Facilities,

" No Bedrooms, No Bathrooms, Source of Water-Individuat Welt, Cook-

_ing Fuel, Lacking Complete Plumbing, Mobile Homes, and Housing
Units With Spanish-Origin: 1980

(68 chances out of 100}

Standard error Standard error
Size of Size of
estimate | Total or estimate Total or
(000} | White f[;;‘[’]'; (000 | White ?0';;';
{000 (000 .
o...... 2 211000,,,.. 48 45
5...... 3 3(2500.... ‘764 ., 64
10..... 5 515000.... 105 69
25 ..., 8 8{7500.... 127 42
50 ..... 1 11} 10,000 ... 144 -
100.. ... 15 15| 25,000 ... 204 - =
250..... 24 24 | 50,000 . .. 223 . -
BOO. . ... 34 33
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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 V1| through X! present the standard errors of estimated
" percentages, Tables V1l and V111 show the approximate standard
errors of all national estimated percentages of housing units.
Tables I1X and X show the approximate standard errors of
the estimated percentages or 1973-1980 lost housing units.
Table X1 shows the approximate standard error of all regional
sstimated percentages of housing units. Two-way interpolation
should be used to determine standard errors for estimated
percentages not specifically shown in tables VII through Xi.
Included in tables | through Xl are estimates of standard
errors for estimates of zero and zero percent. These estimates of
standard errors are considered to be overestimates of the true
standard errors and should be used primarily for construction of
confidence intervals for characteristics when an estimate of zero
is obtained. ’

Standard errors of ratios—For ratios of the form i100) (x#y),
where x is not a subclass of y, tables VII through X! under-
estimate the standard error of the ratio when there is little or
no correlation between x and y. For this type of ratio, a better
approximation of the standard error may be obtained by letting
the standard error of the ratio be approximately equal to:

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

x
Gv = the standard error of the denominator

Ilustration of the use of the standard error tables. Hlustration
/—Table A-1 of this report shows that in_ urban ‘areas of the
United States there were 22,605,000 renter-occupied housing

TABLE 111, Standard Errors of Estimaﬁd Numbers of Urban or Rural Housing Units: 1980

{68 chances out of 100)

Urban housing units pertaining
Rural housing units pertaining to new construction, lacking
to new construction, no complete kitchen facilities,
. . bedrooms, source of . . no bedrooms, no bathrooms,
Rural housing units {except A Urban housing units {except .
those in the next column) water-individual well, those in the next column) source of water-mdlwdualr_
) . sl next colu cooking fuel, lacking some osel nex well, cooking fuel, lacking
Size of estimate . L ;
. or all plumbing, and some or all plumbing; mobile
(000) Total, White, Black, . . =
. \ mobile homes hames, and householder
or Spanish origin : . L
(000) of Spanish origin
Total, White, or ‘ _ _
Black Tatal or Black Total, White, Black,
{000) White (000) or Spanish origin
{000) (UUD) ,
0., 1 2 2 2 2
G e 3 3 3 3 3
10 ..., 4 4 4 4 5
25 ... 6 7 7 7 7
B0 ........... 8 10 9 9 1
100........... 11 14 13 13 15
250, .......... 18 23 21 21 : 24
500........... 26 33 30 29 ’ . 35
1,000 ......... 36 B1 42 40 Y
2500 ......... 59 95 66 58 91
5000 ......... 86 164 92 63 148
10000 ........ 129 298 126 - 256
258000 ........ 235 - 180 - -
50000 ........ - — 200 - -
60,000 . ....... - - 190 - -
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units in 1980. Interpolation in standard error table |1l shows .. 1. By horizontal interpolation between 0.7 and 0.8, the entry
that the standard error of an-estimate of this size is approxi-':. - for cell “a” |s determined to be 0.7. :
mately 171,000. The folfowing procedure- was used in inter-
29.4-25.0=4.4
polating. . .- p . 0= 25.0
The information presented in the followmg table was ex- - ‘ 50.0-25.0=25.
tracted from standard error table IH. The entry for.”’x" is the . . . 0.7 +-4.4 (0.8-0.7) = 0.7
- one sought. . . L . 25.0
' ' . . . . : . i :
.. s . .. 2. By horizontal interpolation between 0.4 and 0.5, the entry
Size of estimate Standard error for cell b is determined to be 0.4.
{000) : f {000} o ‘ 204-250=4.4
. o . 50.0-25.0 = 25.0
10,000 ... ... ........ _ © 126 ‘ .
22,605 . ..., A x 0.4 +24 (05-0.4) =
25,000 .. ......c00eiuinn 180 . 280

confidence,

" . housing units in urban areas, 6,638,000, or 29.4 percent, were
" occupied by two persons. Interpolation in standard error table * ~ -
VI {i.e., interpolation on both the base and percent) of this -

-.éamples. Similarly, we could conclude that the average estimate,

3. By vertical interpolation between .0.7 and 0.4, the entry
for “p” is determined to be 0.4.

22,605—10,000 = 12,605 .
25,000—10,000 = 15,000

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

25,000-10,000 = 15,000 "_‘ ’ 15,000
126+}§§35(180 126)=171 " L :
! -Consequently, the 68-percent confidence interval, as shown by

. ~tthese data, is from 29.0 to 29.8 percent; the 90-percent confi-

Consequently, the 68-percent confidence interval, as shown by denc'e |nter\.fal I8 frc.:m 28.8 to 30.0 percent; and the 95-percent
these data, is from 22,434,000 to 22,776,000 housing units. ~ ‘ 'corlﬁdence‘lnterval is from 28.6 to 30.2 percent.

Therefore, a conclusion that the average estimate of 1980 7%
housing units of this type lies within a range computed’in this
way would be correct for roughly 68 percent of all- possible

- HWilustration H—Table-A-2 of this report shows thqt in the rural
 areas of the Unijted States in 1980 there were 12,837,000 speci-
. fied owner-occupied housing units. Interpolation in standard

derived from all possible samples, lies within the interval from error table |H of this appendix shows that the standard error of

22,331,000 to 22,879,000 housing units with 90 percent con- = '@n estimate of this size is approximately 149,000, Consequently,
fidence; and that the average estimate lies within the interval the 68-percent confidence interval is from 12,688,000 to

from 22,263,000 to 22, 947 000 housmg units W|th 95 percent

TABLE 1V, Standard Errors of Estimated Numbers of Lost Housing Units
and of Urban and Rural Lost Housing Units: 1973-1980 (Excluding
- Estimates of. Lost Housing Units Pertaining to New Construction,
.. Lacking Complete- Kitchen Facilities, No Bedrooms, Na Bathrooms,
. Lacking Some or All- Plumbing, Mohile I-Iumes, Other Vacants, and
Rural Vacants for Rent}

Table A-1 also shows that of the 22,605,000 renter- occupued

appendix shows that the standard error of the above percentage °
is 0.4, The following procedure was used in interpolating.
The information presented in the following table was ex-

o Bl B t of 100
tracted from standard error table VI, The entry.for ““p* is the {68 chances out of 100)

one sough . : i _ _Size of Standard | Size of . Standard
estimate error : estimate error
- {000) © (000 {000} (000}
Base of percentage Estimated percentage ) -
(000) 0.......... 2250 ......... | 2
25 294 50 5.......... 31500.......... ! 31
10......... 4{100........ 47
10000 ............. 0.7 a 0.8 25 ... ... .. 612500........ ‘ a8
22605 .......... ... 3 o BO L L. : 9{5000........ 150
25000 ............. 04 b .. 05 100......... 13
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12,986,000 housing units. Therefore, a conclusion that the
average estimate, derived from all possible samples, of 1980
specified owner-occupied housing units lies within a range
computed in this way could be correct for roughly 68 percent
of all possible samples, Similarly, we could conclude that the
average estimate, derived from all possible samples, lies within
the interval from 12,599,000 to 13,075,000 housing units with
90 percent confidence; and that the average estimate lies within
the interval from 12,538,000 to 13,135,000 housing units with
95 percent confidence. - '

Table A-2 also shows that of the 12,837,000 specified
owner-occupied housing units in rural areas, 5,071,000, or 39.5
percent, had no mortgage.-Standard error table VIl gives instruc-
tions to multiply 0.86 times the standard errors in the table to
produce the applicable standard errors. Interpolation in stand-
ard error table VIl with the factor 0.86 applied (i.e., inter-
polation on both .the- base and the percent) shows that the
standard error of the above percentage is 0.5 percentage points.
Consequently, the 68-percent confidence interval, as shown by
these data, is from 39.0 to 40.0 percent; the 90-percent confi-
dence interval is from 38.7 to 40.3 percent; and the 85-percent
confidence interval is from 38.5 to 40.5 percent.

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

_area. If there is a high positive correlation-between the two
-. characteristics, the formula will overestimate the true standard
: error; if there is a high negative correlation between the two . .

characteristics, the formula witl underestimate the true stand-
ard error. Lo '

TABLE V. Standard Errers of Estimated Numbers of Lost Housing Units
and of Urban and Rural Lost Housing Units-Pertaining to New Con-
struction, Lacking Comgplete Kitchen Facilities, No Bedrooms, No
Bathrooms, Lacking Some or All Plumhing, Mobile Homes, Dther
Vacants, and Rural Vacants for Rent: 1973-1980

{68 chances out of 100)

Hlustration of the computation of the standard error of a
difference—Table A-1 of this report shows that in urban areas
of the United States there were 3,395,000 renter-occupied
housing units with three persons in 1980. Table A-1 also shows
that in urban areas of the United States there were 6,638,000
renter-occupied housing units with two persons in 1980, Thus,
the apparent difference between the number of 1980 renter-
occupied housing units in urban areas with two persons and

. those with three persons is 3,243,000, Interpolation in stand-

ard error table HI shows the standard error of 3,395,000 is
approximately 75,000 and that the standard error on an esti-
mate of 6,638,000 is approximately 103,000. Therefore, the
standard error of the estimated difference of 3,243,Q00 is
about 127,000.

127,000 =/ (75,0002 + (1 03,0001

Consequently, the 68-percent confidence interval for the
3,243,000 difference is from 3,116,000 to 3,370,000 housing
units. Therefore, a conclusion that the average estimate of this
difference, derived from alil possible samples, lies within a range
computed in this way would be correct for roughly 68 pecent
of all possible samples. Similarly, the 90-percent confidence
interval is from 3,040,000 to 3,446,000 housing units, and the
95-percent confidence interval is from 2,989,000 to 3,497,000.
Thus, we can conclude with 95 percent confidence that the num-
ber of 1980 renter-occupied housing units in urban areas with
two persons is greater than the number with three persons.

Medians—For the medians presented in certain tables, the sam-

pling error depends on the size of the base and on the distribu-

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

-

TABLE Vla. Standard Errors of Esﬁhmd Numbers of Housing Units

. and of Urban Housing Units Pertsining to the Northeast, North Central,

South, and West Regioas: 1980 {Excluding Estimates of Housing Units
Portaining to' New Construction, Lacking Complete Kitchen Faecilities,
No Bedrooms, No Bathrooms, and Lacking Complete Plumbing for
the Northeast, North Central, and West Regions and Excluding Source
of Water-Individual Well, Cocking Fuel, and Mobile Homes for Each
of the Regions) ' '

{68 chances out of 100)

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

0.......... 3(1100.......... 16
b...... . ... 41250,......... .26
10......... o bs00.......... 38
25 ... .. ... 8{1000,....,.. 55
5G¢ ......... 12

Size of Stendard Size of -Standard

estimate error estimate error

(000) {000) (000) (000}
0.......... 215800.......... 31
5 ... ... 311000........ 43
10......... 412800 ........ 68 -
2% ..., - 715000........ 97
50 .........| - 10]10000....... 137
100......... 14125000 ....... 216
260..... DR 22
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for measuring the reliability of the estimated median is to
determing ‘an interval about the estimated median so that
there is a stated degree of confidence that the average median
from all possible samples lies within the interval. The following
procedure may be used to estimate confidence limits of a
median based on sample data:

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

2, Add to and subtract from 50 percent the standard error
determined in. step 1. This will give you a lower percentage
limit {60 percent minus standard error of 50 percent) and

" an upper percentage limit (50 percent plus standard error of
50 percent).

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

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

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

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

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

2. To obtain a two-standard-error confidence interval on the
estimated median, add to and subtract from b0 percent
twice the standard error determined in step 1. This yields
percentage limits of 49.2 and 50.8.

3. From table A-1, it can be seen by cumulating the frequencies
for the first two categories that 16,239,000 owner-occupied
housing units, or 48.6 percent, had one and two persons
(actually, for purposes of calculating the median, the cate-
gory of two persons is considered to be from 1.5 to 2.5
persons) and that an additional 5,957,000 owner-occupied

_ housing units, or 17.8 percent, had three persons {i.e., 2.5 to
35 persons} By linear interpolation, thé lower limit of the
95-percent confidence mterval is found to be about 2. 5 '

26+ (3.5-2.5) 492-986) _ 5 5
178

Similarty, the upper limit of the 95-percent confidepoe inger-
val is found to be about 2.6.

25+ {3.5— 25)“5_09:_.‘.‘1‘21—26
17.8

Thus, the 95-percent confidence interval ranges from 2.5 to
2.6. Although it appears that this confidence interval has the
sample estimate as the upper limit, it actually is a reflection of
the rounding error associated with the median (see paragraph
on ‘round'mg errors at the end of this appendix).

Nonsampling errors—In general, nonsampling errors can be
attributed to many sources: lnability to obtain information
about all cases; definitional difficulties; differences in the
interpretation of questions; inability or unwillingness to provide
correct information on the part of respondents; mistakes in
recording or. coding the data; and other errors of collection,
response, processing, coverage, and estimation for missing
data. Nonsampling errors are not unigque to sample surveys
since they can, and do, occur in complete censuses as well,
Obtaining a measurement of the total nonsampling error
associated with the estimates from a survey is very difficult,
considering the number of possible sources of error. However,
an attempt was made to measure some of the nonsampling
errors associated with the estimates for the 1970 Census of
Population and Housing and the 1980 AHS national sample.

1970 census—A number of studies were conducted to measure
two types of general errors associated with 1970 census esti-
mates: “coverage” and “content” errors. The “coverage’”
errors determined how completely housing units were counted
in the census and the extent to which occupancy status was
erroneously reported. The “content” errors measured the
accuracy of the data collected for enumerated housing units,
These errors were measured by reinterviews, record checks, and
other surveys.

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

TABLE VIb. Standard Errors of Estimated Numbers of Housing Units
and of Urban Housing Units Pertaining to New Canstruction, Lacking
Complate Kitchen Facilities, No Bedraoms, No Bathrooms, snd Lack-
ing Complete Plumbing for the Northeast, North Central, and West
Regions and to Sourte of Water-lndividual Well, Cooking Fuel, and
Mohile Homes for the Northeast and North Central Regions: 1980

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

Size of Standard Size of Standard

estimate " arror estimatg . error

{ooo) | (000 {000) {00o)
0.......... 3[600.......... 36
5........ . 41100 ....... " 51
10......... 512500........ 80
25 ...0.. ... ' 8)5000........ 1m
B0 ......... ‘ 11110000 ....... ‘ 153
100......... 16126000 ....... 218
280, ...... . . 26 )
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Housing in the 1970 Census; and PHC(E) 10, Accuracy of Data
for Selected Housrng Characteristics as Measured by "Reinter-

.y . -y

Reinterview program —For the AHS natlonat sample a study
was conducted to obtain a measurement of some of the com-
ponenis of the nonsamplmg error associated with the AHS
estimates. A reinterview. program was conducted for a sub-
sample of the AHS households These households were revisited
and answers to some of the questlons on the AHS questlonnalre
were obtained again. The original interview and remter\rlew
were assumed to be two |ndependent readmgs and thus we re the
basm for the measurement of the “content" error - of these AHS
estlmates

As part of the relnter\new _an addmonal check was carrled
out for interviewer evaluatlon and quality control. Thus check
was made at each of these households to determine 1f the fol-
lowing was done durmg the ongmal mterwew '

1. The correct unit was visited. - Yo

2. The correct number of houstng units were. lnter\newed at
that address. - . . L
3. The correct information on "“Year Built” was obtamed
* 4. The correct information on “Tenufe”” was obtained.” |
" 8. The correct |nformat|on on “Household Composttton Was
' obtained. GEnif
6. The correct information’ on "Tvpe of Housmg Unit*"” Was
2 obtained. : R "
7. The correctlnformatlon on “Occupancv Status was obtained,

4 e Mo e

The results of the 1980 and 1979 téinterview studies were not
available at the time of publication; the results of the 1977 and
1978 reinterview stud|es which are presented m “the "Census
Bureau memoranda, “Reinterview Results for the- Annual
Housmg Survey —National Sample 1977" and "Remterwew
Housing Survev—Nat!onal Sample

In" 1978, a substantial portion of the' reinterview question-
naire ‘was devoted to testing the' new questions 1 throUgh 7
~ . . - . e o <

h . [ b D .

. TABLE Vic. Standard Errors of Estimated.Numbers of Housmg ‘Units
and of Urban Housing Units Pertsining to Seurce-of Water-individual
Wel!, Cooking Fuel, and Mobile Homes tor the South Region: 1930

9 i ¥ . . - B 2

{68 chances aut of 100)

R

Size of " Standard Size of | . Standard

estimate errar estimate " error

(000) {000) " {oook; " {00
WO 41500.......... .45
B 5|1000........ ' 64
10 ... 6[2500......... 99
25 105000........ 136
50....... .. 14 110,000 ....... .18
71000 ... 20 25,000 . ...... 225
250. . ....... 327, '

P - PR

(parts a and b). Ouest:ons 1 through 7 (part a), whlch were
‘ asked only at housmg unlts |nterv1ewed |n the prewous vear
determmed whether ‘there haq been change since fast year in
. kselected nonattltudlnal items. ' change had been recorded or
,the respondent did 'not know ita change had occurred part b
“ of the question,” which® co!lects the value of the ttem was
asked, In the reinterview the respondent was asked these items
.'using =the questions as formatted in 1977. Comparing the
- responses .from the differently- formatted questions;'the 1978
reinterview found that 80 percent of the questions showed low
.levels of tnoonsnstency with the remainder showing moderate
S levels, oo L " : , . Coe

. The 1977 reinterview " program showed moderate to. high
't..levels of inconsistency with’ about 21 percent of ‘the nonat-
titudinal and 56 percent of the attitudinal items showing high
levels of inconsistency, A large proportion {43 percent) of the
nonattitudinal items showed a.low level of inconsistency.
Moderate levels indicate that there are some probiems with
inconsistent reporting and high levels indicate that improve-
meénts -are needed in.the data collection methods or that the
category concepts thermselves are ambiguous. '

" 'Cro¥s-tabulations invblving thosé items, ‘which are subject to
- Tsubstantial levels of incohsistency,’ may be subjectito a large
‘' distortion "as' a consequence of " the associated high level™of
" responsé variance; "and thus, are-considered to be less reliable
than comparable -cross-tabiilations which do-not involve: these
data As a consequence, the tab|es in this report, which contain
such 7 cross ‘tablilations’ have been” footnoted W|th a-cautionary
statement. S By N ot

The 1970 census remterwew resuits provnde |IIustrat|ons of
posstble nonsamplmg errors for'some of the-items which also
“appear’ in ‘the’ AHS. For' éxample, median-value of homes was
consistently underestimated by about 5 percent, and the average
' 'monthly .cost of electricity. and ‘utility gas _were consistently
overestlrnated although the net effect. on average gross rent was
fairly small.

A posmble explanatton of.the results of, the AHS and census
retnterwew studies, as well as the surveys themselves is that the
data .are based on the answers, gwen by the respondents who
may lack precise information. A!so. because the results of the
. reinterview ;studies are derived from sample surveys, there is

samplnng.error associated wnth these estlmates of nonsamplmg
- -error. Therefore, the possibility -of such . errors should be taken
.. into account when considering the results of these studles

2}

.

[}
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. Coverage errors-Defnctenc;es in the representatton of conven-
-tional new construction for the ‘AHS new constructton sample
{mentioned prewous!y in the. section._an estumatuon} is an
example of coverage errors. During the sampling of building
permits, only those |Ssued more than 5months before the survey
began were ehglble 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, TLpep ot

It is estimated that the 1980 AHS sarnple mtssed about 14
percent (i 6., about 251,000 units) of all conventiona! housing
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ynits-built after April 1970 because the permits for, these units,
which were built before September 1980, were; issued less than

"5 months in advance of the survey. The_ second-stage ratio esti-, -

mation procedure was employed to reduce the effect of this

- Finalty, 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 ocated inside these ED's would be represented in

deficiency although some bias in the AHS estimates of conven- . .

tional: new construction- probably still' exists. Review-~of the:

“second-stage ratio estimation procedures indicates that we have

consistently overcompensated for this deflcnency m every year
since 1975 by ratio adjustmg the new construction, to counts, of
new constructlon for the end of the interview period, WhICh has
been December or January, |nstead of October. Thls overcom-

to 300,000 units.
In addition, the 1976 Coverage improvement Program also

had certain' deficiencies, First, when the canvassing'was done to

identify mobile home parks that were not in the sample frame

_or not on the cqm_merclal lists, only 92 percent of the census
" address frame ED’s were represented. Second, it appears that

the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential to residential, and
houses that had been moved onto their present site}) was not
very ef‘fnclem for fmdlng nonresrdent:al “conversions, (which |
might be pnmanly in business dlstncts) sunce the listing proce- |
dure started from a re5|dent|al unit. (The sample estimate of -
this component was approxumately 16 000 housmg unfts

.with a standard error of 12 000) .. _m' o e e .-

the sample. However, it has been estimated that the 1980 AHS
sample missed as much as 2 percent fi.e., as much as 400,000
units) of all housirng units in ED’s where area sampling methods
are uséd becaulse these units were not listed during the canvassing,
The third stage of ratio estimation corrects for these defi-
cuencues as far as the count of total housing is concerned, i.e.,

it adjusts the estimate of the total housing inventory to the

best available esnmate.‘However, biases of subtotals wouid

still remain.

" Rounding arrors—In errors associated with processing, the
' M

" rounding of éstimates introduces anether source of error in the

data, the severity of which depends on the statistic being meas-
ured. The effect of rounding is significant relative to the sam-

‘pling error only for small percentages, median number of per-
'sons, 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,

, 3nd this. should be taken into account when considering the

results of this survey. Also, since medians in this report were
computed using unrounded data, instead of the published
rounded data, they can differ from medians calculated directly

from the published data.

TABLE vtd. Standard Errors of Estimated Numbers of Rural Housing Units Pertzaining to the I\lurfheast, North Central, South, and West Regions: 1980

(68 chances out of 100}

P +«..2’«| Rural housing units:pertaining | + -« .
S pet i | to new construction: na bed- ' :
Rural housing units {except rooms, [acking complete C b
. C plumbing for the Northeast, | Rural housing units pertaining | Rural housing units pertaining
. in the following columns) ) R R
Size of estimate for t'he Northeast, North ‘Nl.:ll:th Ce_mraf, and West | tosource ‘of water-nnd:vndu?! to source .of water-mdmdue'll
\ N . Ragions and to source of | welf, cooking fuel, and mobile | well, cooking fuel, and mobile
{000} Central; South, and A . , o
West Regions watar-mdwnduu! well, cooking | homes for the West Region homes for the South Region
|- - (000) ... | fuel, and.mobils homes for - . {eoo) (000)
RV the Northeast and North
.Central Regions
: {000}

S ¢ 2 . 3 . 4 4
L 3 4 6 4
B | 3 ' 4 7 5
25 ... ... ... 6 7 12 9
B0 L. 9 10 ) 16 12
100, .......... 12 14 24 18
250, .......... 19 23 38 28
500, ... ..., 27 32 53 40
1,000 ..... e 37 45 75 57
2,500 . . 58 71 118 88
5000 ......... - 83 ;o 99 164 121
10,000 ........ | AL : . 138 226 161




APPENDI|X B—Continued

App-61

TABLE VI1. Standard Errors of Estimated Percentages of Housing Units and of Urben Housing Units: 1980 (Excluding Estimated Parcentages of Housing
Units Pertaining to New Construction, Lecking Complate Kitchen Fzcilities, No Bedrooms, No Bathrooms, Source of Water-Individuat Well, Cooking
Fuel, Lacking Complete Plumhing, Mobile Homes, and Housing Units With Spanish-Origin Hnuseholder) .

{68 chances out of 100. For standard errors of rural housing units, excluding estimated percentages of rural housing units pertaining to ‘new construction,
no bedrooms, source of water-ndividual well, cooking fuel, lacking some or all plumbing, and mobile homes, multiply the standard errors by 0.86)

Base of Estimated percentage
percentage — ~T=
(000} 0 or 100 10r98 20r 98 5 or 95- 100r 90 150r85 | 250r75 50"

B e 25.9 25.9 25.9 25.9 - 26.9 25.9 25.9 | 295
0. 14.8 14.8 14.8 14.8 14.8 14.9 18.1 20.9
25 6.5 6.5 6.5 6.5 79 9.4 na - "32
BO .. 34 34 34 4.1 5.6 6.7 gi| . 93
100 ......cnnn.. 1.7 1.7 18 29 4.0 4.7 5.7 6.6
250 ... . 0.7 0.8 1.2 18 25 . 3.0 3.6 a2
500, . ... 0.3 0.6 0.8 1.3 1.8 2.1 26 3.0
1,000 ............. 0.2 0.4 0.6 0.9 1.3 1.5 1.8 2.1
2500 ............. 0.07 0.3 04 0.6 0.8 0.9 1.1 13
5000 ............. 0.03 0.2 0.3 0.4 0.6 0.7 0.8 0.9
7500 .., ... ..., 0.02 0.2 0.2 0.3 0.5 0.6 0.7 0.8
10000 ............ 0.02 0.13 0.2 0.3 04 0.5 0.6 0.7
25000 ............ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 ' 04
50,000 . ........... . 0.06 0.08 0.13 0.2 0.2 0.3 0.3
80,000 ............ - 0.05 0.07 0.10° 0.14 0.2 0.2 0.2

.

TABLE V1. Standard Errors of Estimated Percentages of Housing Units and of Urban Housfng Units Pertaining to New Cnnsuuct]nn Lacking Complete
Kitchen Facilities, No Bedrooms, No Bathrooms, Source of Watar-Individual Well, Cooking Fnel Lacklng Complete Plombing, Mobile Homes, and
Housing Units With Spanish-Origin Householder: 1980 -

{68 chances out of 100, For standard errors of rural housing units pertaining to new construction, no bedroorns, source of water-individual well, cooking

fuel, facking some or all plumbing, and mobile homes, use the standard arrors in table Xla}

]

Base of * Estimated percentage
percentage - '
(000) 0or 100 t1or99 20r98 5 or 95 10 or 90 15 or 85 250r75 50
B 32.0 32.0 32.0 32.0 320’ " 32.0 32.0 34.3
10 0 19.1 19.1 19.1 18.1 19.1 19.1 21.0 24.3
25 . 8.6 8.6 86 86 92" " 11.0 "13.3 153
BO e 4.5 45 - 45 47 - 6.5 7.7 9.4 10.8
C100. L L 23 .23 23 - 33 ‘48| . " B5|. - 66 1.7
250, ... 0.9 - 1.0 14 2.1 .29 - 35 .42} 4,9
BOD. ... 0.5 0.7 1.0 1.5 2.1 2.4 - 3.0 3.4
1,000 .. ........... 0.2 0.5 0.7 1.1 15 1.7 . 24 24
2500 ............. 0.09 0.3 04 0.7 .0.9 1.1 1.3 1.6
5000 ............. 0.05 0.2 0.3 05 0.7 0.8 © 0.9 - 1.1
7800 ... .......... 0.03 0.2 0.2 04 -0.5 0.6 0.8 0.9
10000 ............ 0.02 0.2 0.2 0.3. 0.5 0.5 0.7. 0.8
26000 .. .. ... ..... 0.01 0.10 0.14 02 0.3 0.3 04 0.5
50,000 ............ - - 0.07 0.10 0.15 0.2 0.2 03| - - 0.3
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TABLE iX: Standard Errors of Estimated Percentages of.Lost Housing Units and of Urban and Rural Lost Housing Units: 1873-1980 (Eicludmg Esti-
mated Percentages of Lost Housing Units Pertaining to New Construction, Lacking Complete Kitchen Facnlmes No Bedrooms, No Bathrooms, Lacking

Some or All Plumbing, Mobhile Homes, Other Vacants, and Rural Vacants for Rent)

{68 chances out of 100}

+

Base of ) Estimated percentage :

percentage - -

~ {000) 0 or 100 1or99 | .20r98 50r 95 100r90 - 150r85 -|- 250r75 50 - -
B e 24.5 24.5 24.5 24.5 24,5 24.5 24.7 | 285
10 . . . 14.0 14.0 14.0 14.0 14.0 14.4 17.5 20.2
25 .. 6.1 6.1 6.1 6.1 761 9.1 11.0 12.7
BO 3.1 3.1 3.1 39 5.4 6.4 78 9.0
00, . .. i 1.6 1.6 18| 2.8 38 4.6 5.5 6.4
250, . ... 0.6 0.8 1.1 1.8 24 2.9 35 4.0
600 . ..ot 0.3 06 0.8 1.2 1.7 2.0 2.5 2.9
1,000 ............. 0.2 04 0.6 0.9 1.2 1.4 1.7 2.0
2500 ... .......... 0.06 0.3 0.4 06 0.8 0.9 1.1 13
5000 ............. 0.03 0.2 0.3 0.4 05 0.6 0.8 0.9

t e L T, o . . ] Co >

i N . N
I

TABLE X, Standard Errurs of Estimated Percentages of Lost Housing Units and of Urhan and Rural Last Housing Units Pertaining to New Construction,

Lacking Complete Kltchen Facilities, No Bedrooms, Nn Bathrooms, Lacking Some or AII PIumbmg, Mnblle Homes Other Vacants, and Ruml Vacants

for Rent: 1973- 1930

1

(68 chances out of 100}

I

Base of ) Estimated percentage :
percentage . — ;
_{000) Gor 100 10r99 2 or 98 50r95 | 100r90 150r85 | 250r75 50

B “34.9 34.9 34.9 349 34.9 34.9 39| . 368
0 .. 211 21.1 21.1 21.1 21.1 21.1 22.4 25.9
25 J 9.7 97 9.7 9.7 9.8 1.7 142+ 164
BO .\t 5.1 5.1 5.1 5.1 6.9 8.3 100} 11.6
100 .. .0 26 26 2.6 3.6 4.9 5.8 7.1 8.2
250.. ... 1.1 1.1 1.4 2.3 3.1 - 37 45 5.2
117 T 0.5 0.7 " 10 1.6 2.2|. 2.6 3.2 3.7
1000 ... ........ 03, 0.5 0.7 1.1 18 1.8 2.2 2.6
2500 ... ... ....... 0.11 0.3 0.5 0.7 1.0 1.2 14 16
5000 . ..., 0,06 0.2 0.3 0.5 0.7 0.8 1.0 1.2
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TABLE Xla. Standard Errors uf Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to the Northeast, North [:entral South,
nnd Woest Regions: 1980 {Excluding Estimated Pen:antages Perteining to New Copstruction, Lacklng Complete Kitchen Facilities, No Bedrooms, No
Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and Excluding Source of Water-Individual
Well, Cooking Fuel, and Mobile Homes for Each of the Regions)

‘

{68 chances out of 100. For standard errors of estimated percentages of rural housing units pertaining to the Northeast, North Central, South, and West
Regions, excluding estimates of rural housing units pertaining to new canstruction, no btedrooms, and lacking complete plumbing for the Northeast,
North Central, and West Regions, and excluding source of water-individual well, cooking fuel, and mobile homes for each of the regions, multiply the

standard errors by 0.86}

L

Base of - Estimated percentage
percentage -

{000) 0 or 100 10r899 20r98 5 or 95 10 or 90 15 or 85 250r 75 - 50
B e .27.3 27.3 27.3 27.3 27.3 27.3 27.3 30.6
10... ... 15.8 15.8 . 15.8 15.8 15.8 158 18.7 216
25 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7
BO .o 36 3.6 36 42 5.8 6.9 8.4 9.7
100 .. ..o 1.8 1.8 1.9 3.0 4.1 4.9 5.9 6.8
250 . 0.7 0.9 1.2 1.9 26 3.1 3.7 4.3
600. .. oo 0.4 0.6 0.9 13 18 2.2 2.7 3.1
1000 ............. 0.2 0.4 0.6 0.9 1.3 15 1.9 2.2
2500 ... .. .. ...... 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4
§,000 .......0...:. 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0
10000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7
25000 ............ 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4

TABLE Xib. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertaining to New Construction, Lacking Complete
Kitchen Facilities, No Bedrooms, No Bathrooms, and Lacking Complete Plumbing Facilities for the Northeast, North Central, and West Regions and to
. Source of Water-Individual Well, Cooking Fuel, and Mobila Homas for the Nurﬂleast and North Central Regions: 1930

{68 chances out of 100. For estimated percentages pertammg 1o source of water-individua! weli, cooking fuel, and mobile homes for the Wesx Region,
apply a factor of 1.66 to the standard errors. For standard errors of regional rural estimates pertaining to new construction, o bedrooms, tacking
complete plumbing, source of water-individua! well, cooking fuel, and mobile homes for the Northeast, North Central, and West Regions, multiply the
standard errors by 0.89, except for estimates for the West Region pertaining to source of water- lndeuaI well, cooking fuel, and mobite homes, multi-

ply the standard errors by 1.48)

Base of Estimated percentage
percentage

{000} 0 or 100 10r99 2 or 98 50r95 | 100r90 15 or 85 25 or 75 50
B 34.3 34.3 343 34.3 343 34.3 343 36.1
10 0 e 20,7 20.7 20.7 20.7 20.7 207 22.1 25.5
25 9.5 95 9.5 95 9.7 115 140 |. 16,2
BO v 5.0 5.0 5.0 5.0 6.9 8.2 8.9 11.4
100, . .00 oo 2.5 2.5 25 35 4.8 58 7.0 8.1
250 . ... 1.0 1.0 14 2.2 3.1 36 4.4 5.1
500. . ... 0.5 0.7 1.0 16 2.2 2.6 3.1 3.6
1,000............. 0.3 05 0.7 1.1 1.5 18 22 2.6
2500 ............. 0.10 0.3 05 0.7 1.0 1.2 1.4 1.6
5000 ............. 0.05 0.2 0.3 05 0.7 0.8 1.0 1.1
10000 ............ 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.8
25000 . ........... 0.01 0.10 0.14 0.2 0.3 0.4 0.4 0.5
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TABLE Xlc. Standard Errors of Estimated Percentages of Housing Units and of Urban Housing Units Pertnmmg to Source of Water Indmdual Well,
* Cooking Fuul and Mobile Homes for the South Region: 1980

{68 chances out ‘of 100, For’ $tandard errors of estimated percentages of rural housmg units pertaining to source of water-individuat well, cooking
fuel, and mobile homes for the South Region, multiply the standard errors by 0.89)

Base of ' i ' - - Estimated percentage

_ percentage - -

.. (ooD) - Dor 100 " 1or99 20r98 50r 95 10 or 90 15 or 85 250r75 80
TN 45,2 45.2 452 45:2 45.2 452 45.2 454
10..0... 0 0 .. © 292 ° 29.2 29.2 29.2 29.2 29.2 29.2 32.1
25 14.1 o 14.1 14.1 14.1 14.1 145 17.6 20.3
50 ... .. e 7.6 7.6 7.6 716 8.6 10.2 124 4.4
100, .............. 4.0 4.0 4.0 44 6.1 7.2 8.8 101
280, ... .. .. ... ... 16 16 1.8 28 3.9 4.6 5.6 6.4
BOO. . ............. - 08 0.9 1.3 20 2.7 3.2 3.9 45
1,000 ... ... 04 06 0.9 1.4 1.9 2.3 28 3.2
2500 ... ...... ... 0.2 0.4 06 0.9 1.2 1.4 1.8 2.0
5000 ............. 0.08 0.3 04 0.6 0.9 1.0 1.2 1.4
10,000 .. .. .o. ... 0.04 0.2 0.3 04 0.6 0.7 0.9 1.0
25000 ... ......... -"0.02 0.13 02| 0.3 0.4 0.5 0.6 0.6
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SAMPLE DESIGN

The 1980 estimates are based on data collected from mid-
August 1980 through December 1980 for the Annual Housing
Survey (AHS), which was conducted by the Bureau of the
Census, acting as collection agent for the Department of
Housing and Urban Development. The sampie for this survey
was spread over 461 sample areas (called primary sampling
units), comprising 923 counties and independent cities with
coverage in each of the 50 States and the District of Columbia.

Approximately 74,800 sample housing units {(both occupied
and vacant) were eligible for interview in the 1980 Annual
Housing Survey. Of this number, 4,100 interviews were classi-
fied as “noninterviews” for various reasons. Occupied housing
units were classified as “noninterview” mainly, because the
occupants refused to be interviewed after repeated calls. For
vacant housing units, interviews were not obtained because an
informed respondent was not found after repeated visits. In
addition to the 74,800 eligible housing units, there were also
5,000 sample units which were visited but were ineligible for
interview for the AHS in terms of collectinginformation relevant
to the 1980 housing inventory.

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

One PSU was selected from each NSR stratum with prob-
ability proportionate to the 1970 census population of the PSU.
{This 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 5,
thus giving a grand total of 461 PSU's. -

Designation of sample housing units for the 1980 survey—The
samﬁle hou'sing units designated to be interviewed in the 1980
survey consisted of the following categories, which are descnbed
in detail in succeeding sections. ’

1. All sample housing units that were interviewed in the 1879
survey {which included all sample housing units that were
selected as part of the 1976 Coverage Improvement Program}.

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

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

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

Selection of the 1973 sample housing units—-The overall sam-
pling rate used to select the sample for the 1973 AHS was about
1 in 1,366! The within-PSU sampling rate for the AHS was
determined ! so that the overall probability of selection for
each sample housing unit was the same {e.g., if the probability
of selecting a NSR PSU was 1 in 10, then the within-PSU
sampling rat:e would be 1 in 136.6).
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Within the sample PSU’s, a sample of the housing units enu-
merated in the 1970 Census of Population and Housing was
selected for the AHS. In addition, a sample of new construction
building permits was also selected to represent the units con-
structed since the 1970 census. These samples were selected at
about twice the rate mentioned previously (i.e., at 2 in 1,366),
thereby producing a sariple twice as large as needed. This sample
was split into two- equal-sized samples—one to be used for the
AHS, and one‘t'b"be held in reserve for possible future use for
the AHS. The procedure used to split thIS sample into equal-

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

Number of group guarters personsin the ED

Number of HU’sin the ED + 3

4

The next step was to select an expected cluster of about four
neighboring housing units within each sampie ED. For most
of the ED’s, the selection was accomplished using the list of
addresses for the ED as compiled in the 1870 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
unijts) and a segment was setected. Those selected segments with
an expected size which was a multiple of four were further
subsampled at the time of enumeration so that an expected four
housing units were chosen for interview,

The sample of new construction units was selected from
building permits issued since January 1870. Within each sample
PSU, the building permits were chronologically ordered by
month issued, and compact clusters of approximately four
housing units were created. These clusters were then sampled
at the rate of 2 in 1,366. Housing units constructed since the
1970 census in areas which do not issue building permits were
brought into the sample as a result of the area sample described.

Splitting of the sample—The sample selection procedure pro-
duced clusters (or segments) of size-four housing units for the
sample taken from the census address frame, the new construc-
tion frame, and the area sampling frame {mainly rural-areas).
Clusters of this size should result in a minimum loss in preci-
sion for estimates of housing characteristics in rural areas
because of the heterogeneity of neighboring units. However,
clusters of size-two housing units were considered to be more
optimum within those areas where the housing characteristics
of neighboring ‘units tend to be very similar {i.e., urban areas
and new construction units). A splitting operation was then

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

Selection of supplemental sample housing units in rural areas—
In 1974, it was decided to increase the reliability of the AHS
estimates of rural housing characteristics by doubling the num-
ber of sample housing units from rural areas. This was accom-
plished by reactivating the reserve sample, selected in the orig-
inal sampling operations in 1973, from rural areas only. For

" the reserve sampie selected in census address and new construc-

tion frames, the other half of each rural cluster (an expected
two housing units} was reactivated in 1974. Similarly, for the
area sampling frame, the entire reserve cluster {an expected four
housing units) was reactivated in 1974 if the cluster was rural.
This supplementation increased the overall probability of selec-
tion for sample housing units in rural areas to about 2 in 1,366;
whereas, the overall proability of selection for sample housing
units in urban areas remained at 1 in 1,366,

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

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

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

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

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

5. Mobile homes placed outside parks since the 1870 census or
vacant at the time of the 1970 census.

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

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

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

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

ESTIMATION

1980 housing inventory—In 1980, the AHS estimates employed
a threestage ratio estimation procedure. However, prior to
implementation of the procedure, the basic weight {i.e., the
inverse of the probability of selection} was adjusted to account
for the type A noninterview housing units encountered in the
AHS. This noninterview adjustment was done separately for
occupied and vacant units. The noninterview adjustment was
equal to the following ratio:

Interviewed housing units + Noninterviewed housing units
Interviewed housing units

The firststage ratio estimation procedure was employed
for sample housing units from non-self-representing {NSR)
PSU’s only. This procedure was designed to reduce the contri-
bution to the variance arising from the sampling of PSU’s. The
firststage 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,

TCEN-SUP units resulted from a 1970 census evaluation study and
represented units missed in the 1970 census,

i APPENDIX.B—Continued

The first-stage ratio estimation factor for,each specified cate-

gory was as follows: auanel} edts b

. RS- 3 LA NG
The 1970 census housing population in the residence-tenure category
for all NSR strata in a census region,’
Estimate of the housing population category tsing 1970 census housing ‘
counts for sample NSR PSU’s in a'census'region
it oRia: -

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

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

The second-stage ratio estimation factor was as follows:

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

]
The numerators of the ratios were derived from data based on

the Survey of Construction (SOC). The denominators of the
ratios were obtained from the weighted estimates for the AHS
sample units using the existing weight after the first-stage
ratio estimation procedure. The computed second-stage ratio
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
al! the AHS sample units. This procedure was designed to adjust
the AHS sample estimates of housing {i.e., the estimatesemploy-
ing the noninterview, firststage, and second-stage adjustments)
to current vacant housing estimates for 4 categories of vacant
hausing units and to independently derived current housing
estimates for 24 categories of occupied housing units. Each of
these categories is a combination of the characteristics of
residence, tenure, race of householder, and sex of householder.

The third-stage ratio estimation factor for each specified

category was as follows:
LI
i

Curraent independent estimate of housing units in the category
AHS sample estimate of housing units in the category

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

The second-stage -and the third-stage ratio estimation pro-
cedures were repeated-in order to bring the AHS estimates into
close agreement with both sets of independent estimates. The
second stage was modified so that the estimates for all 24 cate-
gories of new construction would be identical to the estimates
before the third stage!Hence, the repeated second stage had the
effect of controlling the AHS sample estimates of new construc-
tion units to the “unbidsed” sample estimates for 22 categories
of new construction for each of the 4 regions {i.e., 14 categories
for conventional new construction units and B for new construc-
tion mobile homes} and of adjusting the AHS sample estimate
for 2 categories of conventional new construction units to an
independenty derived current estimate.

The numerators, for the repeated second stage, were either
the unbiased weighted estimates for the AHS sample units using
the existing weight after the firststage ratio estimation pro-
cedure (i.e., the estimates employing the noninterview and
first-stage adjustments) or the independent estimate derived
from data based on the'Survey of Construction {SQOC}).

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

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

RELIABILITY OF THE ESTIMATES

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

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

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

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

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

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

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

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

Standard errors of estimates of levels—Tables | and Il present
the standard errors applicable to the estimates in this report.

Standard errors of estimates of percantages—The reliability of
an estimated percentage, computed by using sample data for
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both numerator and denominator, depends upon both the size
of the percentage and the size of the total upon which the per-
centage is based. Estimated percentages are relatively more
reliable than the corresponding estimates of the numerators of
the percentages, particularly if the percentages are 50 percent
or more. Tables Il and 1V present the standard errors for
estimated percentages. '

TABLE 1. Standard Errors of Estimated Numbers of National and Regional
Housing Units: 1980 {Excluding Estimates of Housing Units for the
West Region and of Housing Units With Spanish-Origin Householder)

{68 chances out of 100}

, Standard . Standard
Size of Size of
estimate ;Jr[;;; estimate :J;;;
{000) {000}
National | Regional National | Regional
0...... 2 2§1,000 ... 44 43
B...... 3 312500... 70 70
10 ..... 4 4 |5000 ... 97 102
25 ... .. 7 7 | 10,000. .. 133 151
5O ... .. 10 10 | 25,000. .. 189 2N
100. .... 14 14 | 50,000. . . 205 -
250. .. .. 22 22 | 80,000. .. 109 -
500. .. .. 31 31

TABLE Il, Standard Errors of Estimated Numbers of Housing Units for
the West Region and of Housing Units With Spanish-Origin House-
holder: 1980

{68 chances out of 100Q)

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

o.......... 21600........ . 356
5.......... 3(11000 ....... 50
10 ......... 512500 ....... 85
26 ... ... 815000 ....... 131
80 ......... 11]10,000....... 213
100......... 15| 25,000. .. .... 446
250......... 24

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

Standard errors of ratios—For ratios of the {fgrm (100} {x/y),
where x is not a subclass of vy, tables HI and’lV underestrmate
the standard error of the ratio when there i |s Ilttle or no correla-
‘tion betweén x and y. For-this type of‘fa’tlo a better approxi-
mation of the standard error may be’ obtalned by tettlng the

standard error of the ratio be approxlmatelv equal to ‘
| w“q nose T,
| " a0

| w

t
where: x = the numerator of the ratiGemm——. - "
y != the denominator of the ratio
ox:' the standard error of the numerator
ay'-“ the standard error of the ?qn_ommator

| L S S

Iﬂustratron of the use of the standard error, tables Hlustration I -
Table A-1 Iof this report shows that m all’ occup|ed one-
unit structures in the United States there were 9286 000
renter- occupled housing units (mcludmg mobile homes and
trallers] |n 1980. Interpolation in standard error table |
shows that the standard error of an estimate of this size is
apprommately 128,000. The followmg,procedure was used in
mterpolatmg

The mformation presented in the following table was
extracted from standard error table I. The entry for “x' is the
one sought.’ £

Slze of estimate Co = ' Standard error

| {000} " (ooo)
5000 .. ... , 97
9,286 ... LR ' X
10000 .0, ... ... ... . . 133

il
b

By verticalllv interpotating between 97 and 133, the entry for
“x'is deter:mined to be 128.
)
' . 9,286--5,000 = 4,286
10,000-5,000 = 5,000

4,286

5,000 = (133-97} = 123

|
| 97 +

Consequently, the 68-percent confidence interval, as shown by
these data, is from 9,158,000 to 9,414,000 housing units.
Therefore, a conclusion that the average estimate of 1980 hous-
ing units of this type lies within a range computed in this way
would be correct for roughly 68 percent of all possible samples.
Similarly, vJe could conclude that the average estimate, derived
from all possnb!e samples, lies within the interval from 9 081,000
to 9,491 090 housing units with 90 percent confidence; and
that the average estimate lies within the interval from 9,030,000
to 9,542,000 housing units with 95 percent confidence.

Table A.- 1 also shows that of the 9,286,000 renter-occupied |

housing unlts in one- umt structures (including moblle homes and
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traiters), in . 1980, 2492 ,000, or 26.8 percent, have all doors
covered by, storm doors Interpolation in standard error table
HI {ie., |nterpolat|on on both the base and percent) shows that
the standard. error of the above percentage is 0.6 percentage
points. The followmg, procedure was used in interpolating.

The lnformatlon presented in the following tabie was extracted

from standard error- table 111, The entry for “p”’ is the one sought,
" LAY
TX ;
Base of percantag'a_v , Estimated percentage
(con) 25 268 50
5000 .......... i 0.9 a 1.0
9286 ........... p
10000 .......... 0.6 b 0.7

1. By horizontal interpolating between 0.9 and 1.0, the entry
for cell “a’* is determined 10 be 0.9.

© 26.8-25.0=1.8
' 50.0-250=250

0.9 2501(11‘.) -09)=09

2. By horizontal interpolating between 0.6 and 0.7, using
the same procedure as in step 1, the entry for cell “b" is
determined to be 0.6.

3. By vertical interpolating between 0.9 and 0.6, using the same
procedure as in step 1, the entry for *p”’ is determined to be
0.6.

Consequently, the 68-percent confidence interval, as shown by
these data, is from 26.2 to 27.4 percent; the 80-percent confi-
dence interval is from 25.8 to 27.8 percent; and the 95-percent
confidence interval is from 25.6 to 28.0 percent,

lHlustration /1-Table E-1 of this report shows that in all occu-
pied housing units of the West Region in 1980 there were
9,472,000 owner-occupied housing units. Interpolation in
standard error table |1 shows that the standard error of an esti-
mate of this size is approximately 204,000. Consequently, the
68-percent confidence interval is from 8,268,000 to 9,676,000
housing units. Therefore, a conclusion that the average estimate,
derived from all possible samples, of 1980 owner-occupied
housing units in the West Region, lies within a range computed
in this way would be correct for roughly 68 percent of all
possible samples. Similarly, we could conclude that the average
estimate, derived from all possible samples, lies with the interval
from 9,146,000 to 9,798,000 housing units with 90 percent
confidence; and that the average estimate lies within the interval
from 9,064,000 to 9,880,000 housing units with 95 percent
confidence,

Table E-1 also shows that of the:9,472,000 owner-occupied
housing units in the West Region, 2,322,000, or 24.5 percent,
have a central airconditioning system. Interpolation in standard
error table IV (i.e., interpolation on both the base and the
percent) shows that the standard error of the above percentage
is 0.7 percentage points. Consequently, the 68-percent confi-
dence interval, as shown by these data, is from 23.8 to 25.2
percent; the 90-percent confidence interval is from 23.4 to 25.6
percent; and the 95-percent confidence interval is from 23.1
to 25.9 percent.

"TABLE 111, Standard Errars of Estimated Percentages of Housing Units: 1980 (Exciuding Estimated Percentages of Housing Units for the West Region
and of Housing Units With Spanish-Origin Householder)

(68 chances out of 100}

Base of Estimated percentage -
percentage
(000) 0or 100 10r99 20r98 5or85 10 or 90 16 or 85 250r 75 50
B . 28.0 28.0 28.0 280 280 28.0 28.0 312
0. . 16.3 16.3 16.3 - 163 16.3 16.3 19.1 221
25 ... 7.2 7.2 1.2 7.2 8.4 10.0 12.1 14.0
O . ... ... 38 3.8 38 4.3 5.9 7.0 8.5 9.9
100............... 1.9 1.9 2.0 3.0 4.2 5.0 6.0 7.0
280, ....... ... 0.8 0.9 1.2 1.9 26 3.2 38 44
BOO. ........... ... 0.4 0.6 09 1.4 1.9 2.2 2.7 3.1
1000 ............. 0.2 04 0.6 1.0 1.3 1.6 1.9 2.2
2500 ............. 0.08 03 0.4 0.6 0.8 1.0 1.2 1.4
BO0OD ............. 0.04 0.2 03 0.4 0.6 0.7 0.9 1.0
10000 ............ 0.02 0.14 0.2 0.3 0.4 0.5 06 0.7
25000 .. .. ........ 0.01 0.08 0.12 0.2 0.3 0.3 0.4 04
BOO0O ............ - 0.06 0.09 0.14 0.2 0.2 0.3 0.3
80000 ............ - 0.05 0.07 0.11 0.2 0.2 0.2 .3
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Differences—The standard errors shown are not directly appli-
cable to differences between two sample estimates. The stand-
ard error of a difference between estimates is approximately
equal to the square root of the sum of the squares of the stand-
ard errors of each estimate considered separately. This formula
is quite accurate for the difference between estimates of the
same characteristics in two different areas or the difference
between separate and uncorrelated characteristics in the same
area. However, if there is a high positive correlation between the
two characteristics, the formula will overestimate the true
error; if there is a high negative correlation between the two
characteristics, the formula will underestimate the true standard
error.

Hlustration of the computation of the standard error of a
difference—Table A-2 of this report shows that in all occupied
one-unit structures in the United States there were 5,420,000
renter-occupied housing units with no doors covered by
storm doors. Thus, the apparent difference between the
number of 19B0 renter-occupied, one-unit structures with no
doors covered and those with all doors covered is 2,928,000.
Interpolation in standard error table | shows that the standard
error of 2,492,000 is approximately 70,000 and the standard
error on an estimate of 5,420,000 is approximately 100,000.
Therefore, the standard error of the estimated difference of
2,928,000 is about 122,000.

122,000 = +/ (70,000)? + (100,000

Consequently, the 68-percent confidence interval for the
2,928,000 difference is from 2,806,000 to 3,050,000 housing

M o .
units. Therefore a concluslon that the average estlmate of this
difference, derived from all possible sarnple;, 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 2,733,000 to 3,123,000. housing units, and the
95-percent confidence interval is from 2,684,000 to 3,172,000.
Thus, we can conclude with 95 percent confidence that the
number of 1980 renter-occupied one-unIPE detached housing
units with no .doors covered is greater than the number with

all doors covered. .
v

Medians—For the medians presented in'certdin tables, the sam-
pling error depends on the size of the b3 and on the distribu-
tion upon which the median is based. An approximate method
for measuring the reliability of the estimated median is to
determine an interval about the estlmated median so that there
is astated degree of confidence that the average median from
all possible samples lies within the interval. The following pro-
cedure may be used to estimate confidence limits of a median
based on sample data:

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

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

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

TABLE IV, Standard Errors of Estimated Percentages of Housing Units for the West Region and of Housing U nits With Spanish-Origin
Householder: 1980

{68 chances out of 100)

|
i
i

Base of Estimated percentage
percentage

(000) 0or100 10r99 20r98 50r 95 ,100r30 15 or 85 250r 75 50
b 37 31.7 3.7 31.7 31.7 31.7 31.7 34.0
10 ... 18.8 188 188 18.8 18.8 18.8 20.8 240
25 ... 8.5 85 85 8.5 9.1 109 13.2 15.2
80 ... ... L 44 44 44 6.5 1.7 9.3 9.3 10.8
100, .............. 23 23 23 33 4.6 54 6.6 786
260. ... ... ... 0.9 1.0 1.3 2.1 29 34 4.2 48
500. . ... .......... 0.5 0.7 10 15 2.0 24 29 34
1000 .............. 0.2 0.5 0.7 1.0 1.4 1.7 2.1 24
2500 ............. 0.0% 0.3 0.4 0.7 0.9 1.1 1.3 15
5000 ............. 0.05 0.2 0.3 0.5 0.6 0.8 0.9 1.1
10000 ............ 0.02 0.2 0.2 0.3 0.5 0.5 0.7 0.8
26000 ............ 0.01 0.10 0.13 0.2 0.3 03 04 0.5
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For about 68 out of 100 possible samples, the average median
from possiblé* samples® would lie between these two values.

A two-standard-€rior confidence interval may be determined
by finding the Valles ‘corresponding to 50 percent plus and
minus twice the standard error determined in step 1. For about
95 out of 100 Posiible samples, the average median from all

possible samples'would lie between these two values.
ER U B 34

ity T
Hiustration of the camputauon of the 95-percent confidence

interval for a median—Table A-2 shows the median income of
families and primary individuals in specified owner-occupied,
one-unit detached housing units was $21,200 in 1980. The base
of the distribution, from which this median was determined,
is 41,945,000 housing units.

1. From standard error table 1], the standard error of a 50-
percent characterlstlcs on the base of 41,945,000 is 0.3
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 49.4 and 50.6.

3. From table A-2, it can be seen by cumulating the frequencies
for the first 5 categories that 19,634,000 owner-occupied
housing units, or 46.8 percent, had income less than $20,000
and that an additional 5,528,000 specified owner-occupied
housing units, or 13.2 percent, had income from $20,000 to
less than $25,000. By linear interpolation, the lower limit of
the 85-percent confidence interval is found to be about:

(49.4—46.8)

$20,000 + {$25,000—$20,000) 132

= $21,000

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

(60.6-46.8)

$20,000 + {$25,000—$20,000) 132

=$21,400

Thus, the 95-percent confidence interval ranges from $21,000
to $21,400.

Nonsampling errors—In general, nonsampling errors can be attri-

buted to many sources: Inability to obtain information about
all cases; definitional difficulties; differences in the interpreta-
tion of questions; inabitity or unwillingness to provide correct
information on the part of respondents; mistakes in recording or
cading the data; and other errors of collection, response, proc-
essing, coverage, and estimation for missing data. Nonsampling
errors are not unique td sample surveys since they can, and do,
occur in complete censuses, as well.

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

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

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

1. The correct unit was visited.

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

3. The correct information on ““Year Built’ was obtained.

. The correct information on “Tenure’’ was obtained.

. The correct information on “Household Composition’’ was

obtained.

6. The correct information on “Type of Housing Unit” was
obtained,

7. The correctinformation on *“Occupancy Status” was obtained.

TS

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

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

The results of the 1977 reinterview program, which relate
to energy characteristics, showed that 43 percent fell into the
low tevels of inconsistency, 36 percent fell into the moderate
levels of inconsistency, which indicated that there were some
problems with inconsistent reporting, and 21 percent showed
high levels of inconsistency, which indicated that improvements
were needed in the data collection methods or that the category
concepts themselves were ambiguous.

The 1970 census reinterview results provide illustrations of
possible nonsampling errors for some of the items which also
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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 consistenty
overestimated although the net effect on average gross rent
was fairly small,

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

Coverage errors—Deficiencies in the representation of conven-
tional new construction for the AHS new construction sample
{mentioned previously in the section on estimation) is an
example of coverage errors. During the sampling of building
permits, only those issued more than 5 months before the survey
began were eligible to be selected to represent 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 1980 AHS sample missed about 1.4
percent (i.e., about 251,000 units) of ail conventional housing
units built after April 1970 because the permits for these units,
which were built before Septernber 1980, were issued less than
5 months in advance of the survey. The second-stage ratio esti-
mation procedure was employed to reduce the effect of this
deficiency although some bias in the AHS estimates of conven-
tional new construction probably still exists. Review of the
second-stage ratio estimation procedures indicates that we have
consistently overcompensated for this deficiency in every year
since 1975 by ratio adjusting the new construction to counts of
new construction for the end of interview period, which has
been December or January, instead of October. This overcom-
pensation may inflate the new construction counts by 100,000
to 300,000 units.

In addition, the -1976 Coverage ImpEQ\?eiig%nt:'P}ogram_also
had certain deficiencies. First, when the canvassing was done to
identify mobile home parks that were not |n the sample frame
or not on the commercial lists, only 92 percent of the census
address frame ED’s were represented. SeconEg |t appears that
the listing procedure {used to find mobile homes placed outside
parks, units converted from nonresidential 1o residential, and
houses that had been moved onto their present site) was not
very efficient for finding nonresidential conversions {which
might be prirparily in business districts), since the listing proce-
dure started from a residential unit. (The sample estimate of
this component was approximately 16,000 housing units
with a standard error of 12,000.)

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

The third stage of ratio estimation corrects for these defi-
ciencies as far as the count of total housing is concerned, i.e.,
it adjusts the estimate of the total housing inventory to the
best available estimate. However, biases -of subtotals would
still remain. '
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Rounding errors—In errors associated with processing, the
rounding of estimates introduces another source of error in the
data, the severity of which depends on the statistic being meas-
ured. The effect of rounding is significant relative to the sam-
pling error only for small percentages, median number of persons,
and median number of rooms when these figures are derived
from relatively large bases. This means that confidence inter-
vals formed from the standard errors given may be distorted,
and this should be taken into account when considering the
results of this survey. Also, since medians in these tabulations
were computed using unrounded data, instead of the published
rounded data, they can.differ from medians calculated directly
from the published data.




	Part A
	Part B
	Part C
	Part D
	Part E
	Part F



