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SAMPLE DESIGN

The 1977 estimates are based on data
collected in Qctober 1977 through
January 1978 for the Annual Housing
Survey (AHS), which was conducted by
the Bureau of the Census, acting as
collection agent for the Department of
Housing and Urban Development. The
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sample for this survey was spread o;rer
481 sample areas (called primary sam-
pling units), comprising 923 counties and
independent cities with coverage in each
of the 50 States and the District of
Columbia.

Approximately 70, 600 sample housing

‘units (both occupied and vacant) were

eligible for interview in the 1977 Annual
Housing Survey. Of this number, 4,000
interviews were classified as “non-
interview'" for various reasons. Occupied
housing units were classified as ‘‘non-
interview,” 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. 1n addition to the 70,600, there
were also 6,300 sample units which were
visited but found not to be eligible for
interview for the AHS in terms of col-
lecting information relevant to the 1977
housing mventorv

Selection ‘of sample areas.—The United
States was divided into areas made up of
counties and independent cities referred
to as primary sampling units (PSU’s).
These PSU’s were then grouped into 376
strata, 156 of which consisted of only
1 PSU which was in sample with
certainty. These 156 strata were mostly
the larger SMSA’s and were catled 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 ndn'—self—repi’esenting

(NSR)}, since the sample of housing units

from the sample PSU in a stratum rep}e

" sented the other PSU s in the stratum as

well,

" One PSU was selected from each NSR
stratum with probability proportionate to
the 1970 census population of the PSU.
{This resulted in 220 NSR sample PSU’s.)
In addition, the NSR strata were grouped
into 110 pairs and 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 séleciéd it was
possible for the same PSU to be selected
twice. This occurred in 25 mstances
producing an additional 85 NSR sample
PSU's, thus giving a grand total of 461
PSU's. C

Designation of sample housing units for
the 1977 survey.—The sample housing
units designated to be interviewed in the
1977 survey consisted of-.the following

" categories, which are described in detail

in succeeding sections. |

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

2. All sample housing units that w‘ér'e
either type A noninterviews (i.e., units
“eligible to be interviewed) or type B
noninterviews li.e., units not eligible
for interview at the time’;of the survey
but which could become eligible in
the future) in the 1976 survey and
that were riot part of the 1977 reduc-
tion. (For a list of reasons for type A
and type B noninterviews, see the
facsimile of the 1977 AHS questmn
naire, page 1.) "

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

Selection of the 1973 sample housing

“units.—The overall sampling rate used to

select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sam-
pllng rate for the AHS was determined so
that the overall probabnhtv of_selecﬂcln

ta it
for each sample housmg ‘Uhit° was the

‘same (e.g,, if tf_\e probablllty of selecting a
‘NSR PSU was 1 iri 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
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selected for the AHS. In addition, a
sample of new construction building
permits was also selected to represent the
units constructed since the 1970 census.
These 'san‘iples were selected at about
twice the rate mentioned previously (i.e.,
at 2 in 1,366}, thereby producing a
samp!e twuce 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 enu-
meration districts. (ED’s), administrative
units used in the 1970 census. The
probabitity of selection for an ED was
proportional to the following 1970
census counts of housing units (H{}'s} and
persons in group quarters combined in
the following formula:

Number of HU's - Number of group
inthe ED  + quarters persons

E in the ED
- _‘_"'3 —

4

The next step was to select an ex-
pected cluster of about four neighboring
housing units within each sample ED. For
most of the ED's, the selection was
accomplished using the list of addresses
Jor the ED as compiled in the 1970
census, However, in those ED’s where
addresses were incomplete or inadequate
(mostly rural areas), the seléction 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
or a multlple of four
housing’ units) and a  segment was
selected. Those selected segments WIth‘an
expected size which was a multiple of
four were further ;ubsampled at the time

of the survey so that an expected four

housing units were chosen for interview.

The sample of new construction ‘units
was selected from building permits issued
since January 1970. Within each sample
PSU, the building permits were chrono-
logically ordered by month issued, and

'structlon frames,

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
descnbed )

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 construé-
tion frame, and the area sampling frame
{mainly rural areas). Clusters of this size
should result in a minimum loss in pre-
cision for estimates of housing charac-
teristics in rural "areas because of the

heterogeneity of - neighboring units,
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).

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 fram 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
ctuster of four housing units was used for
the survey and the remaining clusters
were assigned to the reserve sample.

. _Selec'tion of supplemental sample housing

units in rural areas.—In 1974, -it was
decided to increase the reliability of the

_AHS estimates of rural housing charac

teristics by doubling the number .of
sample housing units from rural- areas.
This was accomplished by reactivating the
reserve sample selected in the original
sampling operations in 1973 from rural
areas only. For the reserve sample
sélected in census address and new con-
this meant that the
other half of each rural cluster {an ex-
pected two housing units} was reactivated
in 1974. Similarly, for the area sampling

frame, this meant the entire reserve
cluster {an expected ‘four housmg unlts)
was reactivated in 1974 if the cluster was
rural. This supplementation increased the
overall probability of selection for sample
housing umits in rural areas to about 2 in
1,366; whereas, the overall probability of
selection for sample housing units in
urban areas remained at 1 in 1,366.

Selection of sample housing units for the
1976 Coverage Improvement Program.—
The 1976 Coverage Improvement
Program was undertaken to correct cer-
tain deficiencies in the AHS national
sample from the census address and new

construction frames, The coverage defi-

ciencies included the fqllowing units:

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

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

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

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

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

A sampie of new construction ubits
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 idéntified from the

" Survey of Construction {(SOC), a survey

of building permits conducted monthly
by the Bureau of the Census, These unlts

.were then sampled so that the overall

probabllltv of selection was about 1 in
1 .320.

A sample of mob|le homes placed ina
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 tist was then

supptemented by additional parks identi-
fied by a canvassing operation similar to
that performed in ED's where area sam-
pling methpds are used. The second stage
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consisted of dividing the parks into
"clusters of an .expected size of four sites.
“These clusters were then sampled so that
the overall probability of selection was
about 1.in 1,366. :
" For the remaining units (i.e., mobile
homes placed outside parks since’ the
1970 census, mobile homes vacant at the
time of the 1970 census, units converted
from nonresidential to residential use
since the 1970 census, and houses that
‘had been moved onto theur 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 'eiigible to- be selected from the
census; address frame were then listed
until eight structures {excluding mobile
home parks) were found. Finally, the
intervening structures that had been listed
which did not have a chance of selection
in the AHS were identified and the units
within these structures were interviewed.

1977 reduction.—By 1977, the addition
to the sample from primarily new con-
structior{ and the coverage improvements
had increased the total sample size (in-
terviews plus noninterviews) to about
81,000. The sample was reduced -by
about 7 percent to approximately 75,000.
However, this reduction did not include
any CEN-SUP! units or units which were
selected as part of the 1976 Coverage Im-
provement 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 pertaining to the
1970 housing.inventory (i.e., the housing
inventory that existed at the time of the
1970 census) are based on either 20-, 15-,
or 5-percent sample. data collected in
Aprit 1970 for the Decennial Census of
Population and Housing. A detailed
description of the sample design can be

'CEN-SUP units resulted from a 1970

census evaluation study and represented unlts
missed in the 1970 census.
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- procedure,

in the 1970 'census report,
Detailed Housing Charac-

obtained
HC({1)-B1,

- teristics, United States Summary.

‘ESTIMATION : o

AHS national sample.—The AHS national
sample produced estimates of two types:
Estimates of the 1977 housing inventory
and estimates of units removed from the
housing inventory between 1973 and
1977 li.e., 1973-1977 lost units). Each
type of estimate employed a separate,
though similar, esti matiqn procedure.

1977 housing inventory.—In ‘|.9"I7, the

AHS estimates employed a three-stage
ratio lestimatio'n procedure, However,
prior to implementation of the
the basic weight (i.e., the
inverse of the. probability of selection)
was adjusted to account for ‘the type A
poninterview housing units encountered

‘in the AHS. This noninterview adjust-
‘ment was done separately for,occupied

and vacant units. The noninterview

adjustiment was equal to the following

ratio:

Interviewed housing units
> + noninterviewed housing units .
Interwewed housing units

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

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

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

The numerators of the ratios were
calculated by obtaining the "1970 census
housmg counts for each of the residence-
tenure categorles fot, each :NSR' stratum
and summing these counts across the
NSR ‘strata in each cénsus region. The
denominators, were calcufated by obtain-
ing the 1970 census housing counts for
each of-the residence-tenure categories

‘for each NSR sample PSU,- weighting

these counts by the inverse of the
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 them,applied to the
existing weight for each NSR sample unit
in each’ first-stage ratio estimation cate-
gory. . .

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

-was as follows:

Currént be'st.e'sti‘mat"e of new
construction in the category
AHS sample estimate of new construction
units in the cateaory .

The numerators ot 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 esti-
mation procedure. The computed second-
stage ratio’ es'tima'tion'factor ~was then
applied to ‘the emstmg welght for each
sample unit in each’ second stage fatio
estimation category. ’

The third-stage’ ratio-estimation pro-
cedure was employed for all AHS sample
units. This procedure ' was .designed to
adjust the AHS sample estimates of
ho'u-sing {i.e., the estimates employing the
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noninterview, first-stage, and second-stage
adjustments) to independently derived
current housing estimates for 4 categories
of vacant housing units and for 24 cate-

. gories of occupied housing unjts. Each of

these ; 24 categories is a combination of
the characteristics of residence, tenure,
race of Head, and sex of head.

. The third-stage ratio estimation facto‘r_

for each specified category was a5

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 _uni ere derived from

~

Survey (HVS), a quarterly'vacanc survey
also conducted by the Bureal of the

Cens::;dg// |
T nominators of the ratios were

~ obtained from the weighted estimates for

the AHS samptle units, using the existing

. weight after the second-stage ratio esti-
. mation procedure. The computed third-

stage ratio estimation factor was then
applied to the exisiing weight for each
sample unit in each third-stage ratio
estimation category.

The second- and third-stage ratio
estimation procedures were iterated. in
order to bring the AHS estimates into
close agreement with both sets of “in-
dependent” estimates. The second-stage
was modified so that the estimates for all

- 15 categories of new construction would

be-identjcal to the estimates before the
third-stage. .Hence, the repeated second-
stage_had the effect of controlling the
AHS sample estimates of new construc-

tion units, to the “‘unbiased” sample

estimates for 14 -categories of new
construction units for each of the 4
regions {i.e., 9 categories for conventional

" new construction units and 5 for new

construction mobile homes) and, as

- before, of adjusting the AHS sample -

estimate of 1 category of conventional

, ]

new construction units to an in-
dependently derived current estimate..
The numerators were either the un.
biased weighted estimates for the AHS
sample units, using the existing weight
after the first-stage ratio estimation bro-
cedure (i.e., the estimates employing the
roninterview 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 over-
all estimation procedure, was to reduce
the sampling error for most statistics
below what would have been obtained by
simply weighting the results of the sample
by the inverse of the probability of
selection. The distribution of the housing
population sefected for the sample
differed somewhat, by chance, from that
of the nation as_a whole in such basic
housing characteristics as tenure, vacancy
status, residence, race of head, and sex of
head. These characteristics are probably
closely correlated with other housing
characteristics measured for the AHS.
Therefore, through the use of the three-
stage ratio estimation procedure, one can
expect the sample estimate to be im-
proved substantially.

19731977 lost units.—The 1973-1977
fost 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,
H-150-73A, General Housing Charac-
teristics for the United States and
Regions. These 1973-1977 lost units do
not include the HU's from the 1976
Coverage Improvement. Since the
1973-1977 lost units existed, by defi-
nition, in the 1973 housing inventory,
there was a
weight associated with each 1973-1977

1973 housing inventory

lost unit, This weight, adjusted for the
1977 reduction, was used to tabulate the
estimates of the characteristics-of the
1973-1977 lost units: Also, the general
effect of this estimation procedure was to
reduce the sampling error for most sta-
tistics 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 Mousing.—This
report presents data on the housing‘
characteristics of the 1970 Census of
Population and Housing. The statistics,
based on 1970 census sample data, em-
ployed a ratio estimation procedure
which was applied separately for each of
the three census samples, A detailed
description of the ratio estimation pro-
cedure employed for the 1970 census can-
be obtained in the 1970 census report,
HC({1}-B1, Detailed Housing Charac-
teristics, United States Summary.

RELIABILITY OF THE ESTIMATES

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

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

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

and nonsampling errors measured by the

standard error, and biases and some addi-
tional nonsampling errors not measured
by the standard error.

The sample estimate and its estlmated
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 poss:ble samples were
selected, and each of these samples was
survey.ed .under essentially the same
general conditions, and an estimate and
its estimated standard error were cal-
culated for each sample, then:

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

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

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

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

result of all possible samples is included
in the constructed interval. ' ]
~The figures presented in the foliowing
tabies are approximations to the standard
errors of various estimates shown in this
report. In order to derive standard errors

- that would be applicable to a wide variety

of items and also could be prepared at a
moderate cost, a number of approxi-
mations were required. As a result the
tables of standard errors provide an

indication of the order of magnitude of

the standard errors rather than the precise
standard error for any specific item. -
Standard errors of estimates of levels.—
Tables I, 11, and 1l present the standard
errors applicable to the 1977 nationa!
housing inventory estimates and tables 1V
and V present the standard errors
applicable to 1973-1977 lost housing unit-
estimates in this report. Tables Vla, b,
and ¢ present the standard errors for each
of the four regions; Northelast, North Cen-

TABLE 1. Standard Eirors of Estimated Numbers of Housing Units: 1977 {Excluding Estimates of
Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, ‘Lacking- Complete
Plumbing Facilities, Mobile Homes, New Construction, Source of Water, Households with Head of

Spanish Crigin, and Vacant Housing Umts)

i

{68 chances out of 100}

. B Standard error . Standard error
Size of Size of
estimate Total or . estimate Total :;r
’ White Black White Black
{000) - (600) (000) (000) {000) (000)
0......... 2 211000...... 40 38
5......... 3 3)12B00...... 63 53
10 ........ 4 415000...... .88 55
25 0., 6 61 10000..... 120 =
50 ........ 9 9] 25,000..... 168 -
100 ....... 13 13} 50,000..... 177 -
250 ... .... 20 | 20 ] 75,000..... 95 —
500 ....... 29 28 !

5

TABLE 11, Standard Errors of Estimated Numbers of Housing Units Pertaining"to Cooking Fuel,
Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mobile Homes, New
Construction, Source of Water, and Households with Head of Spanish Origin: IQTI

(68 chances out of 100)

A * Standard error - . Standard errar
Size of Size of -
U | Toral, white,or |, estimate” | Total, White, or
Spanish origin ack . 'Spaﬁi:{h origin Black
{000} (000) {000) {000) (000) {000}
0......... -2 -2 ]11000...... 48 45
5......... 3 3]12500...... 76 64
10 ........ 5 515000...... 105 66
25 .......: 8 8110,000..... 144 —
5C¢...... . 11 11 ] 25,000..... 202 -
100 ....... . 15 15 | 60,000..... 213 -
250 ....... 24 .24 | 75,000..... 114 —
500 ....... 34 33
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" tral, South, and West. Linear interpalation
should "be " used to- determine: standard
error for levels of estimatesnot specif-
" ically: shown in t'ables_lithrough VI

a

" Standard errors of estimates of percent-

ages.—The reliability _of -an -estimated
percentage,, computed by- using sample
data for both.numerator and.denomi-
. nator, depends upon both the size of-the
percentage and the sii_e of the total upon
=" which the percentage is based. Estimated

~ TABLE NI, Standard Ermrs of Estimated. Num
bers_of, Vacant Hnus:ng Umts 1977

“
i’

(68 chances out of 100)

percentages are relatively more reliable
than the corresponding estimates of the
numerators- of the percentages, particu-

larly if the percentages are 50 percent or

more.

Tables VI, VHI I)( X, Xl and Xlla,
b, ‘and ¢ present the standard errors of
estimated percentages. Table VII shows

-the approximate standard errors of all’
.national: estimated percentages of housing .

units except those pertaining to the speci-
fied items-in tables Il and Ill.. The

" standard errors shown in tables V111 and

IX should be used,for those specified

... items. Tables X and X show the approxi-
" . mate standard ‘errors of national esti-

mated percentages of 1973-1977" lost

housmg units. . Tables 'Xlla, b, and ¢ show _

Plumbing Facilities, and Other Vacant) .

(68 chances out of 100) :

Size of Standard error  + ‘the approximate staridard érrors of all
il Seavonal and lregiona'l es'rirr'nated percentages of housing
. Yearfound | Stoconala units' and 1973-1977 'lost housing units.
e . vacants "U;l;::‘f;;v_ Two-way interpolation should be used to
(000) (w0on) (000) - determine stan_derd_ errors fer estlmated
- : percentages not specifically shown in

.‘ 0. . . K : : .2 tables Vll through Xll

Ph : 2 4 TABLE V. Standard Errors of Estimated Num-
0. 3 o 5 bers -of Lost Housing Units Pertaining to
25 e J . . 5 _.8 Lacking .Bedroom, Lacking Kitchen Facilities,

B0 ... ... 7 ooon Lacking Same or All Plumbing Facilities, and

100 ..., . 10 16 Other Vacant: 1973-1977
250 ...... ' 17 . 28 S, B

600 .. ..., ‘ 24 43 " (68 chances out of 100}

1,000 ... 35 89 T o '
2500 .. .. . sa] 144 Sl_ze of | Standard . Slee_ of .Srandard
3600 . .. ' 24 _ oL estimate error estimate error

! c L ) (000} |- (DOO} (000} {000)
: L 0....... 2 |2s0...:| 27

- TABLE IV. Standard Errors of Estimated Num- 5...... w3 |s00....| @ 42

bers of Lost Housing Units: 1973-1977 ... .. 5 1750.... .56
{Excluding ‘Estimates of Lost Housing Unrts 26 .. ... 8 [1000 .. : 59
Pertaining to lacking Bedroom, Lacking 50 - 11 '1'750' . 107
Kitchen Facilities, Lacking Some or Al """ -' T
100..... 16 |2,500 .. . 145

subclass of y, tables VII through XII
‘underestimate the standard.error of the
ratio- when there is little or no correlation
between x and y. For this type of ratio, a
better approximation of the standard
error may be obtained by letting the
standard: error of the ‘ratio be approxi-
mately equal to:

ECNCR )

where: x = the numerator of the
T ratio
y. .= the denominator of the
"~ ratio-- :
Oy = ‘the standard error of .
the numerator
ey = the standard error of

the denominator

Hlustration of the. use of the standard
error tables. Hlustration [ -Table A-1 of
this report shows:that inside SMSA's in
the United States there were 9,631,000
owner-occupied housing units with 2
persons in 1977. Interpolation of the data
in table | shows that the standard error of

‘an estimate of this size is approximately

118,000. The fellowing procedure was
used in mterpoIatmg

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

PP

- Size of | Standard | Size of | Standard,
estimate | error estimate error

- (000) (000) (000) {000} -
0...... 2 1250.... 22 .
5...... 3 |500.... .32

T10..... 41750, ... 41
25..... . 7 1,000 .. .. 49
50..... 10 17860 .. -. 70
100.. 14 2,500 .. © 89

il
]

“Included in tables |- through Xl are
estimates of standard errors’ for éstimates
of zero and zero percent. These estimates
of standard errors are considered -to he
overestimates of the true standard errors

'_-ar'1d should be used primarily’ for con-
~ struction * of - confidence
"characteristics when an estimate of zero is

‘intervals for
obtained.

Standard errors of ratios.—For ratios of
the form (100} (x/y), where x is-not a

Size of Standard
estimate error
(000) (000}
5000 .......... . 88
9,631 .......... STox
. 10,000 Cepee e 120

By _vertically interpolatindbetween 88
and 120, the entry for “x'" *is de-
termlned to be 118.

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

. 4,631 _
88+ 5g (120-88) = 118

Coneequently, the 68-percent confidence
interval, as shown by these data, is from
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9,513,000 to 9,749,000 housing units.

Therefore, a conclusion that the average.
estimate of 1977 housing units of.this,

type lies within a range computed in this
way would be correct for roughiv 68
percent of all possible samples. Slmllarly
we could conclude that the average
estimate, derived from all possible
samples, lies within the interval from
9,442,000 to 9,820,000 housing units
with 90 percent confidence; and that the
average estimate lies within the interval
from 9,395,000 to 9,867,000 housing
units with 95 percent confidence,

Table A-1 "also shows that of the
9,631,000 owner-occupied housing units
with 2 persons inside SMSA's, 3,632,000,

or 37.7 percent, were in central cities.
" Interpolation of the data in table VII
{i.e., interpolation on both the base and
percent) shows that the standard error of
the above percentage is 0.6 percentage
points. The following procedure was used
in interpolating.

" The information 'presentec.l in the
foliowing table was extracted from
table VII. The entry for “p” is the one
sought. :

Base of Estimated percentage:
percentage
{ooq) 25 37.7 50
5,000 ... 0.8 a 0.9
9,631 ... o]
10,000 .. .0.6 b 0.6

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

37.7-25.0=12.7
§0.0-25.0= 25.0
12.7

0.8+ 250(09 08}

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

37.7-25.0=127
50.0-25.0 = 25.0
12.7

0.6+ (06—-06)

260 0.60
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.3 By vertical interpolation between
., 09 and .0.6, the. entry far *'p” is
" determined to be 0.6. .

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

4,631
5,000

Consequéntly, the 68-percent confidence

09+

{0.6—0.9) =

. interval, as shown by these data, is from

37.1 to 38.3 percent; the 90-percent
confidence interval is from 36.7 to 38.7

percent; and the 95-percent confidence

interval is from 36.5 to 38.9 percent.

Htustration [/.—Table A-1 of this report
shows that in the United States in 1977
there were 112,000 housmg units in
structures with 4 floors or more (see
“elevator in structure” item) that were

- outside of SMSA's. Interpolation of the

data in table 1 shows that the -standard
error of an estimate of this size is
approximately 14,000. Consequently, the

. B8-percent’ confidence interval is from
98,000 to 126,000 housing units. There-.

fore, a conclusion that the average esti-
mate, derived from all possible samples,
of 1977 housing units in structures with
four floors or more that were outside of
SMSA’s lies within a range computed in
this Way would be correct for roughly 68
percent"of all possible samples. Similarly,

- we could conclude that the average esti-

mate, derived from all possibte samples,
lies within the interval from 90,000 to
134,000 housing units with 90 percent
confidence; and that the average estimate
lies within the interval from 84,000 to
140,000 housing umts with 95 percent
confidence.

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

. SMSA’s, 89,000, or 79.5 percent, were in

structures that contained elevators. Inter-
potation of the data in table VIl {i.e.,
interpolation on both the base and the

percent) shows that the standard error of

the percentage is 4.9 percentage points.
Consequently, the 68-percent confidence
interval, as shown by these data, is from
746 to 84.4 percent; the 90-percent
confidence .interval is from 71.7 to 87.3
percent; and the 95-percent confidence
interval is from 69.7 to 89.3 percent. .

Differences.—The standard errors shown
are not directly applicable to differences
between two sample estimates. The stand-
ard error. of "a difference between
estimates is approximately equal to the
square root of the sum ;Jf the squares of
the. standard errors of each estimate
considered separately. This formula is
quite accurate-far 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 correl'ati‘on between the
" two characteristics, the formula will over-
estimate the true error. However, if there
is a high negative correlation between the
two characteristics,  the formula will
underestimate the true standard error.

{lustration of the computation of the _
standard error of a difference. —Table A-1
shows that inside SMSA's in the United
States there were 5,766,000 owner-
occupied housing units with 3 persons in
1977. Thus, the apparent difference
between the, number of 1977 owner-
occupied housing units with 2 persons
and those with 3 persons is 3,865,000.

TABLE Vla. Standard Errors of Estimated
Numbers of Housing Units Pertaining to Each
of the Regions; Northeast, North Central,
South, and West: 1977 {Excluding Estimates
of Housing Units Pertaining to Cooking Fuel,
Heating Fuel-Electricity Only, Lacking Com-
plete Plumbing Facilities, Mobile Homes, New
Construction, Source of ‘Water, Households

.with Head. of Spanish Ungm and Vacant
Housing Units}

v

{68 chances out of 100)

. Size of | Standard| Size of | Standard

. estimate error estimate error

(000) {000) (000) | -(o0C)

0...... 2 {1,000 .. 45
B...... 3 {2500 .. - 70
10..... 4 {5000 .. = 97
(25, ..., 7 110,000 . 133
.50..... 10 | 25,000 . 187
100 .. 14 {50,000 . 196
250.. 22 | 75,000 . 105
500 .. 32

Note: For standard errors of regional esti-
" | mates of vacant housing units, use the national
| standard ercors in table 111 muinpl:ed by 1.1,
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. The standard error
approximately 118,000, Table | shows
that the standard. error on an estimate of
5,766,000 to be. approximately 93,000.
Therefore, the standard error of the
estimated difference of 3,865,000 is
about 150,000, ~

150,000 = 4/(118,000)"+ (93,000

TABLE Vib. Standard Errors of Estimated

“ Numbers of Heusing Units Pertaining to
Cooking Fuel, Heating Fuel-Electricity Only,
Lacking Complete Plumbing Facilities, Mobhile
Homes, New Construction,- Source of Water,

- and Households with Head of Spanish Origin
for Each of .the Regions; Northeast, North
Central, South and West: 1977

* {68 chances out of 100}

of 9,631,000 is...

TABLE VII.

Standard Errors “of lEstimated Percentages - of Housing- Units:

{68 chances out of 19@)

1977 (Excludes
[Estimated Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Gnly,
Lacking Complete Plumbing Facilities; Mobile :Homes, ‘Neéw Construction, Source of Water,
H_gi:seholds with Head of Spanish Origin, and Vacant Housing Units)- -

[y

Size of | Standard| Size of .A Standard
estimate | error estimate error

(000) (000). {000) {000)
0...... 3 1,000 .. 54
B...... 4 12500 .. 84
10..... " & [5,000 .. 17
25..... 9 |10,000 . 160
50..... ‘12 |25,000 : 225
100. ... 17 {50,000 . 236
250 . ... 27 175,000 . 126
800.. . 38 '

TABLE Vic. Standard Errors of Estimated

Numbers of Lost Housing Units for Each of
the Regions; Northeast, North Central, South,
and West: 1973-1977 (Excluding Estimates of
Lost Housing Units Pertaining to Lacking
Bedroom, Lacking Kitchen Facilities, Lacking
Some or All Plumbing Facllltles and Other
Vaeant)

{68 chances out of 100}

. Size of | Standard |  Size of. " Standard °
estimate error - |. estimate error.
(a00) (ao0) (000) {000,
0...... 2 100.... 15
5.... .. . 3-]280..,.. 23
10..... 5 |500.... 34
25..... 7 |750.... 42
50..... 10 |1,000 .. 50

Note: For standard errors of regional esti-

mates of lost housing units pertaining to these
specified items, use the national standard errors
in table V,

“Base of N Estimated percentage
percentage I Oor dor | .20r ot | 10ar M5or | 2er- | oo
(000) 00, [ 99 98 95 90: 85 - [ 75
L 206 | 246 | 246 | 246 | 246 | 246 | 248 28.6

10 ... 14.0 14.0° | 140 | 140 | 140 | 140 | 175 20.2
25 ... 6.1 6.1 61 | 8.1 77 |- 91| 112 | 128
50 ....... 3.2, 3.2 32 { 39 54 {:.65 7.8 9.0
100...... 16 | 1.6 18| 28 38 46 | 55| 64 -
250°.0.... 0.6 08 |- 11 [ 18§ 24 :29-{ 35 4.0
500 ...... 0.3 06 | 08 12| 17 | -20] . 25 29
1,000 0.2 04 |, 06 [ 09| 12| 14] 18 20
2,500 0.07 0.3-.| .04 06-|-.08 | 09/] .11 1.3
5,000 . 0.03 02 |. 0.3 0.4 05| 06 08 | - 09
10000 ... | 002, ©013] 02| 03 .04-{ 05| 08 0.6
25,000 0.01 008{ 011] .02 {- 0.2 03| 04 0.4
50,000 " — ] o006} 008] 0.2{ 02 02 02 0.3
75,000 =1 .005] oo07] 010f 014) 02] 02 | 02

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

ane- hundredth of 1 percent

TABLE VL. Standard Errnrs of Estlmated Percentages of Housing Umts Pertaining to Cooking
Fuel, I-leatlng Fue!-Electricity Only, ‘Lacking Complete Plumbing Facilities, Mobile Homes, New
Construction, Source of Water, Households with Head of Spamsh Orlgm and Seasnnal and
Migratory Vacant Hnusmg Units: 1977 ‘

{68 chances out of 100}~

Base of ' Estimated percentage
‘percentaee 0or lor, 200 | bar . 10or {150r | 25or
. {000) 100 | 99 | e8| 95 [ 90 | | 1 |30
.. 322 | 322 | 322 22 | 322 322 | 322 | 344
10....... 19.2 19.2 | 19.2 | 19.2 | 19.2 | 19.2 | 21 24.3
B 8.7 87 | 87| 87 92 | 1.0 | 133 15.4
50 ....... 45 | 45 | 45| 47 | 65| 78| 94 10.9
100 ...... 2.3 23 | 23| 34 46| 55| 67 | . 77
250 ..., . 0.9 10 | 14l 21 29 | 35 | 42 49
500 ... .. 05 07 | 10| 15 21 26 | 30 | 34
1,000 *. 0.2 05 | 07| 1.1 15 | 174 24 24
2,500 . 009 | 03 |. 04| 07 09 | 11 1.3 1.6
5,000 0.05 02 | 03| 05 | 07 0.8 0.9 1.1
10,000 ~002) 02] 02| 03 05 | .05 | 07 0.8
25,000 0.01 0.10| .0.14| 0.2 03} 03| o4 0.5
50,000 - |. 007| o0.10] .02 02.|.02 | 03 0.3
75,000 —| oo6s| o08] 012 02 ]-02{ 02| 03

. ‘St-andard errers' _are presented to the nearest one-tenth of 1 percent except when the standard
error is less than ane-tenth of 1 percent |n those cases, the standard.error is shown to the nearest

one-hundredth of 1-percent.
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Consequently, the 68-percent confidence
interval for the 3,865,000 difference is
from 3,715,000 to 4,015,000 housing
units, Therefore, a conclusion that the
average estimate of this
derived from ail possible samples, lies
‘within a range computed in this ‘way
would be correct for roughly 68 percent
of all possible samples. Stmllarly, the
90-percent confidence interval is from
3,625,000 to 4,105,000 housing units
and the 95-percent confidence interval is
from 3,565,000 to 4,165,000, Thus, we
can conclude with 95 percent confidence
that the number of 1977 owner-occupied
housing units inside SMSA's with two
persons is greater than the number with
three persons.

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

1. From the appropriate standard error
table, determine the standard error of
a B0-percent characteristic on the base
of the mednan

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

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

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

A two-standard-error confidence inter:
val may be determined by finding the
values corresponding to 50 percent plus
and minus twice the standard error
determined in step 1, For about 95 out of
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difference,

. from all

' TABLE IX; Standard Errors of Estimated Percentages of Year- -Round Vacant Housing Units
and Housing Vacanty Rates: 1977

{68 chances out of 100)

Base of Estimated percentage'
percentage Oor 1or 2o0r 5or 100r 15 0r 25 or’ 50 "

(000) 00 | 99 .| 98 95 | 90 8s | 75 |,
S5........ 17.6 17.6 17.6 17.6 176 17.6 20.0 23.1
10....... 9.7 9.7 9.7 9.7 9.8 1.7 142] 183
25 ....... 4.1 4.1 4.1 4.5 6.2 7.4 9.0 10.3
50 ....... 21 21 2.1 3.2 44 5.2 6.3 7.3
100 ...... 1.1 1.1 1.4 23 31 3.7 45 5.2
250 ...... 0.4 0.7 0.9 1.4 20 2.3 28 33
500 ...... 0.2 0.5 0.6 1.0 1.4 1.7 20 2.3
1,000 0.11 0.3 0.5 0.7 10 12 | 14 1.6
2,500 0.04 0.2 0.3 0.5 0.6 0.7 , .09 1.0
5,000 0.02 0.15 0.2 0.3 04 0.5 0.6 0.7
10,000 ... -0.01 0.10 0.14 0.2 03 0.4 0.4 05 .
25,000 ... - 0.07| " 0.09 0.14 0.2 0.2 0.3 0.3
50,000 ... e 0.05 0.06 0.10 0.14 0.2 0.2 0.2
75,000 ... v 0.04 0.05 0.08 on 0.13 0.2 ' 0.2

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

one-hundredth of 1 percent.

T

FABLE X. Standard Errors of Estimated Percentages of Lost Housing Units: 1973-1977 (Excluding
Estimated Feg’centage; of Lost Housing Units Pertaining to Lacking Bedroom, Lacking Kitchen
Facilities,} Lacking Some or All Plumbing Facilities, and Other Vacant)

_ {68 chances out of 100}

Base of Estimated percentage’
pementgge Oor 1or 20r 5or 100r 150r | - 250r : 5'0

{000) 100 99 98 95 90 85 75
E........ 26.7 267| 26.7| 26.7] 267| 267| 267 30.2
10....... 15.4 15.4| 15.4| 154 154 154 185 214
25 . ...... 6.8 6.8 6.8 6.8 B.1 96| 1.7 13.5
50 ....... 35 35 35 4.2 5.7 6.8 8.3 9.6
100 ...... 1.8 1.8 1.9 2.9 4.1 48 58 6.8
250 ...... 0.7 0.9 1.2 1.9 2.6 3.1 37 4.3
500 ...... 0.4 0.6 0.8 1.3 18| 22 2.6 3.0
750 . ..... 0.2 o5 07| 1.1 1517 18] .21 25
1,000 0.2 0.4 0.6 0.9 1.3 15 1.8 2.1
1,750 . 0.10 0.3 0.5 05 0.7 1.0 14 1.6
2,500 . 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4

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

one-hundredth of 1 percent.

100 possible samples, the average median
possible samples - would fie
between these two values. '

Hiustration of the computation of the
95-percent  confidence . interval “ for a
median.—Table A-1 shows the median
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number of _persons in, owner-occupied
housing units inside SMSA's was 2.8 in.

1977. The base of the distribution, from
which this median was determined, is

3

,286,000 housing units.

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

_points.

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

median, add to and subtract from 50

percent twice the standard error
determined in step 1. This vields
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 13,724,000,
or 439 percent,. owner- .occupied
housing units bhad 1 and 2 persons
{actually, for purposes of calculating
the median, the category. of 2 persons
is copsidered ‘to be from 1.5 to 2.5

g and. that  an addltlonal

B.4 percent had 3 persons
(ne .o to 3.5 persons). By linear
interpolation, the lower limit of the

‘95-percent confidence interval is

found to be about: '
U\

» 439
2.5+(3_5-2.5)—#3‘1— 2.8

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

: 50.8—43.9 _
25+ (3,5-25) > ——==29

Thus, the 95-pércent confidence inter-
val ranges from 2.8 to 2.9 persons.

 Although it appears that this con-

fidence. interval has : the sample
estimate as the lower limit, it actually
is a reflection of the rounding error

. associated with the median -(see the

. paragraph on .rounding error in the

nonsampling error sectlon of this
appendix}.

Nonsampling errors.—In general, non-
sampling errors can be attributed to many
sources: tnability to obtain information
about all cases, definitional difficulties,

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

- {68 chances out of 100)

Base of Estamated percentage'
percentage Oor tor |- 20r 50r '10 or 15 0r 25 or
(000} 100 99 {.98 | o5 | s | & [ 5 | 0
5........ ) 313 -313{ 3131 313| 313| 313] 313 33.8
10 ...... 186 186| 186 186| 186] 186| 207 23.9
2% ... ... 8.4 - 8.4 8.4 8.4 91| 108 131 15.1
5O . ...... 4.4 4.4 4.4 47 6.4 7.6 9.3 10.7
100 .:.... 2.2 . 2.2 2.2 3.3 45 5.4 6.5 7.6
%0 ...... 09 1.0 1.3 2.1 2.9 34 4.1 4.8
500 ...... 0.5 0.7 0.9 151 20 2.4 2.9 3.4
© 750 .. ... 0.3 _05( 08| 1.2 1.7 2.0 2.4 2.8
1,000 .... 0.2 0.5 0.7 1.0 14| 17 2.1 2.4
1,750 .... | 013} 04| 05 0.8 1.1 1.3 16 1.8
2,500 .... 0.09 0.3 04} 07 0.9 1.1 1.3 15

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

TABLE Xila. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of Four
Regions; Nertheast, North Central, Seuth, and West: 1977 (Excluding Estimated Percentages of
Housing Units. Pertaining to Cooking Fuel, Heating Fuel-Efectricity Only, Lacking Complete
Plumbing Facilities, Mobile Homes, New Construction, Source of Water, Househalds with Head of
Spanish Urlgm and Vacant Housing Units)

(ﬂ chances out of 100)

Base of Estimated percentage !
percentage Oor 1or “2or 5or 10 or 150r |- 250r 50
- {000} 100 99 98 g5 g0 | 85 .75
6 ....x... | 287 28.7 | 287 | 287 287 | 28.7 | 287 31.8
10....... | 188 168 | 168 | 168 | ‘168 | 168 | 19.4 225
25 ....... 7.5 7.6 7.5 7.5 85 | 101 | 123 14.2
50 ....... 3.9 39 1 38 4.4 6.0 7.2 8.7 100
"100...... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1
250 ...... 0.8 0.9 1.3 20 | 27 32| 39 45
500 ...... 0.4 . 0.6 0.9 1.4 1.9 2.3 2.8 3.2
11,000 .... 0.2 04 | 06 1.0 1.3 16| 19 2.2
2,500 ... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4
5000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
10,000 -. .. 0.02 0.14| '0.2 0.3 0.4 05 0.6 0.7
25,000 ... 0.01 009! 013 02 | 03 0.3 0.4 0.4
50,000 ... - 006| 0.09| 0.14 0.2 0.2 0.3 0.3
$ 75,000 .., - | oo0sf o007 on | 02| 02} 02 0.3

Note: For standard errors of regional estimated percentages of seasonal and mtgratOry vacant
housing units and of year-round vacant housmg units, use the national standard errors in tables VIl
and 1X, respectively, multiplied by 1.1.

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

tions, inability or unwillingness-to pro-

vide correct information on-the part of
respondents,
coding the data, and "other errors ‘of
collection, response, processing, coverage,
and estimation for missing data. As can
be seen from this list, nonsampling errors
are not unique to sample surveys since
they can, and do, occur in complete
censuses as well,

Obtaining a measurement of the total

nonsampling error associated with the

estimates from a survey is very difficult,
considering the number of possible

sources of error. However, an attempt -

was made to measure some of the non-
sampling errors associated with the
estimates for the 1977  AHS national
sample.

1970 census.—A number of studies were
conducted to measure two types of
general errors associated with 1970
census estimates:
“content” errors.

The "coverage errors determmed how-

completely housing units were counted in

- the census and included space errors,

definitional errars, and occupancy errors
The ‘‘content’” errors "measured '

accuracy of the data coliected for sur '
veyed housnng 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

methodotogy employed can be found in '

the 1970 Census of Population and
Housing Evaluation and Research Pro-
gram series reports PHC{E}-5, The
Coverage of Housing in the 1970 Census;

and PHC{E)-10, Accurécw) of Data for '

Selected Housing ,Characte_ristics as
Measured by Reinterviews. ’

ot

Reinterview program,—For th_e AHS -

nationa! 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 queé-
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mistakes in recording or .

*coverage” and

 tionnaire were obtained * again. The

TABLE Xlb. Standard ‘Errors of Estimated Percentages of Housing Units Pertaining to Cooking
Fuel,- Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mahile Homes, New
- Construction, Source of Water, and Households with Head of Spanish Origin, for Each of the Four
" Regions; I\Inrtheast North Central, South, and West: 1917

(68 chances out of 100)

Base of ' 5 k t Estimated percentage’

percentage, | g o lor | 2or S5or | 100or |15ar | 250r 50

~ {000) - 100 93 98 - | 95 90 85 75
5.........0 369 | 369 | 369 | 369 | 369 | 369°| 369 | 382
10....... | 226 | 226 | 226 | 226 | 226 | 226 | 23.4 27.0
25 ..1.... ] 105 105 | 105 | 105 | 105 | 122 | 148" | 171
B0 ..... .. 55- 5.5 5.5 56 [ 7.2 86 | 105 | 121
100 ... ... | 28, 28| 28| 37| &61]. 61] 74| 85
250....... | 12 |, 1.2 156-| 24 32 | 39 47 | - 54
500 ...... } - 0.6 08 |. 1.4 1.7 23 27 |- 33 3.8
1,000 .... D3 | 05 |. 08 | .12 1.6 18 23 2.7
2,500 .... 012} :03 | 05| 67 | 10| 12| 15 [ 17
5000 .....| 0.06 02.] 03 05 0.7 097% 10 |7 1.2
10,000 ... { ":0.03. 02 | 0.2 04 | 05 06 | 0.7 09
25,000 ... 0.01 ‘01| 0.2 | 0.2 0.3 0.4 05 05 .
50,000 .. .. 0.01 008| o11| 02| 02 0.3 03 1{ 04
75,000 ... - 006 -0.09] 014} 02} 02| 03 | 03

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

TABLE Xllc. Standard. Errors of Estimated Percentages of Lost Housing Units for Each of the Four

Regions; Northeast, North Central, South, and West: 1973-1977 {Excluding Estimated Percentages
. of Lost Housing Units Pertaining to Lacking Bedroom, Lacking Kltchen Facilities, Lacking Some
S or All Plumbing Faclhtles and Other Vacant) . .

(68 chances out of 100)

Estimated percentages
Base of _ ‘

PEICENTAZ 1 gor - Vor Zor 5 or Wor | 150r | 250r 0
0oo) © |00 | s9 | 98 95 :| 90 | 8 | 75 5
LT . 292 1202 | 292 | 292 | 202 | 292 [ 29.2 32.1
10....... | 174 170 17 | 17 ] 174 | 173 | 197 22.7
25 ..., 76 | 76 |..7.6 76 | 86 | 103.| 124 14.4
50-....... 40 | 40 {--40 | 44 |-61 | 73| 88 | 102
100.0.... | 20 20 | 20 31 | 43.| 51| 62 7.2
250 ...... |- 08 09 |- 1.3 2.0 2.7 32.} .39 45
500 ..... . | 04} 08, 09 1.4 19 23| 28 3.2
.750 ...... 0.3 05 | 07 | 11 16 19| 23§ 28
1,000 .. .. 0.2 05:]. 06 10.] 14| 186 20 23

Note: For standard errors of regioFrral estimated percentages of lost housing units pertaining to
thase specified items, use the national standard errors in table X1.
. C ) ., . : . . i,
‘readings and, thus, were the basis for the
measurement of the “content” error of

these AHS estimates,

original interview and the reinterview
were assumed to be two independent
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As part of the reinterview, an- addi-
tional ‘check was carried out for inter-
viewer evaluation and quality control.
This check was made at each of these
households to determine if the following
was done during the original interview:

1. The correct unit was visited.*

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

3. The correct information on “Year -

Built” was obtained.

4, The correct information on “Ten-

ure” was obtained,

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

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

7. The correct information on ‘‘Qc-
cupancy Status'’ was obtained.

The results of the 1977 reinterview
study were not available at the time of
bub!ication. However, it is expected that
‘they wiil be similar to the results of the
1976 reinterview study which are pre-
sented in the Census Bureau memo-
randum, “Reinterview Results for the
Annual Housing Survey—National
Sample, 1976.” Unlike the vears prior to
1976, the respondent’s answers in the
reinterview were not reconciled to the
original answers given in the AHS inter-
view; i.e., after the question was answered
in the reinterview, the interviewer did not
present the previous responses and then
ask the respondent to decide upon the
best answer, Comparing the reinterview
results of 1976 with the years prior 1o
1976, we found that the estimates of
inconsistency of all items {nonattitudinal

- and attitudinal} increased substantially in
the 1976 results, In other .words,
providing the interviewer, with the orig-
inal response had the effect of reducing
the levels of inconsistency,

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

nonattitudinal items showed a low level -

of inconsistency.

ing; those over 50 are high,

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

. the category concepts themselves are

ambiguous.

The following list shows the 1977
AHS-2 questionnaire numbers for those
items asked in the 1976 reinterview:
Nonattitudinal, sections I11A and .I11B,
12*, 13*, 15a, 15b, 15¢*, 36a, 36b",
37a, 37b"°, 49%, 50", 51a; 51b, 52a*,

54a* 54b 55a, 55b 55c 56a, 56b,
58a', 58b*, 61a*; attitudinal, section
118, 102 all' parts™, 103 all parts”, and
104 all parts”. Asterisks (*) indicate that

"the item had an estimated index of

inconsistency greater than 40. Since cross
tabulations involving these items may be
subject to a large distortion because of
the moderate to high response varlance
they should be oonmdered to be less
reliable than comparable cross tabulations
which do not involve these items. The
cutoff at 40 was selected because {1) the
shape of the distribution had a natural
bréak before 40, (2) the large sampling
errors on the estlmated mdlces indicated
little difference between those indices
from ‘40 to 50 and those greater than 50,
and (3) the break between moderate and
high indices at 50 is arbitrary. '

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

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

sampling error. Therefore, the possibility
of such errors” should be taken into
actount- when considering the results of
this study.

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

It is estimated that the 1977 AHS

sample missed about 3.5 percent (i.e.,

about 375,000 units) of all conventional
new construction built after April 1970,
because. the permits for these units,
which were built before October 1977,
were issued less-than b months in advance
of the survey,

In addition, the 1876 Cowverage
Improvement Program also had certain
deﬂcuenmes, Flrst when_ the canvassing
was done to identify mobile home parks
that were nat in the sample frame or not
on the commercial lists, only 92 percent
of the census address frame ED's were
represented. Second, it appears that the
listing procedure (used to find mobile
homes placed outside parks, units con-
verted from nonresidential to residential,
and houses that had been moved onto
their present site) was not very efficient
for finding nonresidential conversions
{which might be primarily in business
districts), since” thé listing procedure
started from a residential unit. (The
sample estimate of this component was
approximately 16,000 housing units with

- astandard 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 béen
assumed that all units located inside these
ED's would be represented in the sample.
However, it has been estimated that the
1977 ' AHS sample missed as much as 2
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percent (i.e., as much as 400,000 units)
of all housing units in ED’s where area

sampling methods are used because.these’

units were not listed during .the can-
vassing. N

The third stage of ratio estimation
corrects for these deficiencies as far as the
count of total housing is concerned.

However, biases of subtotals would stil!

remain.

App-56

Rounding errors.—In errars associated
with processing, the rounding of esti-
mates introduces another source of error
in the data, the severity of which depends
on the statistic being measured. The
effect of rounding is significant relative to
the sarmpling error only for smatl percent-

ages, median number..of persons, and

median number of rooms when these
figures are derived from relatively large

bases. . This means that confidence inter-

" vals formed from the standard errors

given may be distorted, and this should -
be taken into account.when considering
the results of this survey. Also, since
medians in this report were computed
using unrounded data, instead of the
shown published rounded data, they can
differ from medians calculated directly
from the published data. ’

b
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SAMPLE DESIGN

The 1977 estimates are based on data
collected in October 1977 through
January 1978 for the Annual Housing
'Sil?vey {AHS), which was conducted by
the Bureau of the Census, acting as
collection agent for the Department of
Housing and Urban Development. The
sample for this survey was spread over
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.
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-{This

Approximately 70,600 sample housing
units (both occupied and vacant} were
eligible for interview in the 1977 Annual
Housing Survey. Of this number, 4,000
interviews were classified as non-
interview' for various reasons. 0ccup|ed
housing units were classified as “noninter-
view,"” mainly, because the  occupants
refused to be interviewed after repeated
calls. For vacant housing units, interviews
were not obtained because an informed
respondent was not found after repeated
visits. In addition to the 70,600, there
were also 6,300 sample units which were
visited but found not to be eligible for
interview for the AHS in terms of col-
lecting information relevant to the 1977
housing inventory. ’

ot

Selection of sample areas.—The United

States was divided into areas made up of -

counties and independent cities referred
to as primary sampling units {PSU'S).
These PSU’s were then ‘grouped into 376
strata, 156 of which consisted of only
one PSU which was in sample with
certainty. These 156 strata were mostly
the targer SMSA's and were called self-
representing (SR}, since the sample from
the sample area represented iust: 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 bf Housing units
from the sample PSU in a stratum repre-
sented the other PSU’s in the stratum as
well,

- One PSU was selected from each NSH
stratumn with probability pr_oportnonate to
the 1970 census populatior} of the PSU.
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,
pfoducing an additional 85 NSR sample
PSU’s, thus giving a grand. total of 461

PSU’s.

Designation of sarnple housmg units for
the 1977 survey. ~The sample housing
ur.|ts , dosignated to be mter\newed in the
1977 survey consisted of the foilowmg
categories, which are descrlbed in detail
in succeeding sections. 1 L

¢ 1. All sample housung._unit§ that, were

- interviewed in the 1978 survey (which

included all sample.housing units that

were selected as part of the 1976

Coverage Improvement Program) and

" that were not-part of the 1977 re-
* duction.

[l

2. All sample housmg umts that were
either type A noninterviews (i.e., units
eligible to be interviewed) or typc B
noninterviews (i.e., units not “eligible
for interview at the time of the survey
but which could become eligible in
the future) in the 1976 survey and
that were not part of the 1977 re-
duction. {For a list of reasons for
type A and type B noninterviews, see
the facsimile of the 1977 AHS ques-
tionnaire, page 1.)
3. All sample housing units that were
selected from the list of building
permits issued since the 1976 survey.
{This sample represented the housing
< units built in permit-issuing areas since
the 1976 survey.) .

Sélaciion of the 1913 sample housing
units.—The overall sampling rate used to
select the sample for the 1973 AHS was

. about 1 in 1,366. The within-PSU sam-

pling rate for the AHS was determined so

* that the overall probabnhty of selection

for each sample housmg 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).
W|th|n the sample PSU s, a sample of
the housnng units enumerated in the 1970
Census of Populatlon and Housnng was
selected for the AHS. In addmon a
sample of new construction bwldmg per-
mits was also selected to represen)tq,the
units constructed since.thé 1970 census,
These samples were slelected at about
twice the rate mentioned prewously (ie.,
at 2 in 1,366), thereby producing a
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sample twice as large as needed. This
sample was split into two equal-sized
samples—one to be used for the AHS and
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 enu-
meration districts (ED's), administrative
units used in the 1970 census. The
probability of selection for an ED was
proportional to the following 1970
census counts of housing units {HU’s) and
persons in group quarters combined in
the following formula: '

Number of HU's  Number of group
in the ED + quarters persons
inthe ED
3
4

The next step was to select an ex-
pected cluster of about four neighboring
housing units within each sample ED. For
most of the ED’s, the selection was
accomplished using the list of addresses
for the ED as compiled in- the 1970
-census. However, in those ED’s where
addresses were incomplete or inadequate
{mostly rural areas), the selection process
was accomplished using area sampling
- methods., These ED’s were divided into
segments {i.e., small land areas with well-
defined boundaries, having an expected
size of four, or a multiple of four,
housing units} and a segmént was
selected. Those selected segments with an
‘expected size which was a muitiplé 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 chrono-
logically ordered by month issued, and
compact clusters of approximately four
housing units were created. These clusters
were then sampled at the rate of 2 in
‘136615 HGlsing 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 sefection procedure produced
clusters (or segments) of size-four housing
units for the sample taken from the
census address frame, the new construc-
tion frame, and the area sampling frame

{mainly rural areas). Clusters of this size
‘should result in a minimum loss in pre-

cision for estimates of housing charac-
teristics in rural areas because of the
heterogeneity of neighboring units.
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
spiitting 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 charac-
teristics by doubling the number of
sample housing units from rural areas.
This was accomplished by reactivating the
reserve sample selected in the criginal
sampling operations in 1973 from rural
areas only. For the reserve sample
selected in census address and new con-
struction frames, this meant that the
other half of each rural cluster (an
expected two housing units) was reacti-
vated in 1974. Similarly, for the area
sampling frame, this meant the entire
reserve cluster (an expected four housing
units) was reactivated in 1974 if the
cluster was rural. This supplementation
incréased the overall probability of
selection for sample housing units in rural
areas to about 2 in 1,366; whereas, the
overall probability of ‘sefection for sample
housing units in urban areas remained-at
1in 1,366.

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

1. New construction from building
permits issued prior to January 197Q.

. 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 hames placed in parks either
missed in the 1970 census or
established since the 1970 census. -

b. Mobile homes placed outside parks
sincé the 1970 census or vacant at the
time of the 1970 census. )

A sample of new con'struc_tion 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. Thesé units

"were then sampled so that the overall

probability of selection was about 1 in

1,320.

A sample of mobile homes pléced ina
park missed by the census or established
after the census was also selected in two
stages. During the first stage, a list of
mobile home parks was obtained from
commercial listings. This.list was then
supplemented by additional parks identi-
fied by a cénvassing 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 probabi!ify of selection was
about 1 in 1,366. ' -

For the remaining units {i.e., mobile
homes placed outside parks since the
1970 census, mobile homes vacant at the
time of the 1970 census, units converted
from nonresidential to residential use
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since the 1970 census, aihd houses-that"

‘have been moved onto their present site
since the 1970 census), the sampling was
done in three stages. First, a subsample of
the regular AHS sample units from the
census address frame was selected.
Second, succeeding structures that had
been eligible to be selected from the
censys address frame were then listed
until eight structures (excluding mobile
home parks) were found. Finally, the
intervening structures that had been listed
which did not have a chance of selection
in the AHS were identified and the units
within these structures were interviewed.

1977 REDUCTION

By 1977, the addition to the sample from
primarily new construction and the
coverage improvements 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. 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
ﬁﬁ(_:hanged, and, for the rest of the units,
the probability of selection was about 1
in 1,472 if they were urban and about 1
in 736 if they were rural.

ESTIMATION

In 1977, the AHS estimates employed a
three-stage ratio estimation procedure.
However, prior to implementation of the
procedure, the basic weight (ie., the
inverse of the probability of selection)
was adjusted to account for the type ‘A
noninterview housing units encountered
in the AHS. This noninterview adjust-
ment was done separately for occupied
and wvacant units. The noninterview
adjustment was equa'! to the following
ratio: :

Interviewed housing units =
+ noninterviewed housing units .
Interviewed housing units

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

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 haousing population -
category using 1970 census housing
counts for sample NSR PSU’s in a
census region

The numerators of the ratios were
cal¢ulated by obtaining the. 1970 census
housing counts for each of the residence-
tenure- categories for each NSR stratum
and summing these counts across the
NSR strata in each census region. The
denominators * were calculated by ob-
taining the 1970 census housing counts
for each of the residence-tenure cate-
gories for each NSR sample PSU, weight-
ing these counts by the inverse of the
probability of selecting that PSU, and
summing these weighted counts across
the NSR sample PSU’s in each census

* region. The computed first-stage ratio

estimation factor was then applied to the
existing weight for each NSR sample unit
in each first-stage ratio estimation
category. ,

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

. error) for each of the four regions. This

estimate was considered "to be the best

estimate available for thé number of
conventional new construction units in
this category.. The second-stage ratio
estimation factor was as follows:

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

The numerators of the ratios were
derived from data based on the Survey of
qu'struction'{SOC). ; '

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

The third-stage ratio estimation pro-
cedure was employed for all AHS sample

units. This procedure was designed to.

adjust the AHS sample estimates of
housing (i.e., the estimates employing the
noninterview, first-stage, and second-stage
adjustments) to independently derived
current housing estimates for 4 categories
of vacant housing units and for 24 cate-
gories of occupied housing units, Each of
these 24 categories is a’'combination of
the characteristics of residence, tenure,
race of head, and sex of head.

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

Current independent estimate of housing
units in the category

AHS sample estimate of housing units -

in the category

The numerators of the ratios for oc-
cupied housing units were derived froam
data based on the Current Population
Survey {CPS), a sample household survey
conducted montﬁly 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 vacaricy stirvey
also conducted by the Bureau of the
Census. B

The denominators of the ratios were
obtained from the weighted estimates for
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the AHS sample umts using the existing
welght after the second-stage ratio
estlmatlon procedure. The computed
thlrd-stage ratio estlmatlon factor was
then applied to the existing weight for
_each sample unit in each thlrd—stage ratio
estimation category. )

The secqnd- and third-stage ratio
estimation procedures were iterated in
order to bring the AHS estimates into
close agreement with both sets of

|ndependent" -estimates. The second-
stage was- modified so that the estimates
for all 15 categories of new construction
would be identical to the estimates before
the - third-stege Hence, the repeated
second-stage had the effect of controlling
. the AHS sample estimates of new
construction units to the “unbiased”
sample estimates for 14 categories of new
construction units for each of the 4
regions (i.e., 9 categories for conventional
~fiew ‘construction units and 5 for new
'cg'»rfs_tfuction mobile homes) .and, as
before, of adiusting the AHS sample
estlmate of 1" category of conventional
new construction units to an inde-
pendently derived current estl_mate.— ’
. The numerators were either the un-
biased weighted estimates for the AHS
sample units, using the existing weight
after the  first-stage ratio estimation
procedure (i.e., the esti'metes‘ehploying
the noninterview and first-stage adjust-
menis) or the independent estimate
derwed from data based on the Survey of
Construction {SOC). . ) ‘

- The denomlnators of the ratios in this
iterativé process’ were obtained from the
welghted estimates for the AHS sample
units after ‘the previous stage of ratio
estimation. The factors resultlng from
this iterative process were then applied to

. the existing weight on the appropriate

recordg, and the resulting product was
used as the final weight for tabulation.

' The effect of the third-stage ratio

" estimation procedure; as well as the over-

- all estimation procedure, was to reduce
' the. sampling error for most statistics
below what would have been obtained by

‘simply weighting the results of the sample -

.by " the- inverse of the probability of
selection. The distribution of the housing
‘population selected for -the sample

. differed somewhat, by chapce, from thet

_schedules,

of the nation as a whole in such basic

housing characteristics as tenure, vacancy
status, residence, race of head, and sex of
head, These characteristics are probably
closely correlated with other housing
characteristics measured for the AHS.
Therefore, through the use of the three-
stage ratio estimation procedure, one can
expect the sample estimate to be
improved substantially.

RELIABILITY OF THE ESTIMATES

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

Sampling errors.—The particular sample
used for this survey is one of a large

number of possible samples of the same '

size that could have been selected using
the same sample design. Even if the same
instructions, and interviewers
were used, -estimates from each of the
different samples would differ from each
other. The variability between estimates
from all possible samples is defined as
sampling error. One common measure of
sampling error is the standard error which
measures the precision with which. an

_estimate from a sample approximates the .
“average results of all possible samples. In
: addit_ion, 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 systematlc 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 addi-
tional nonsampling errors not measured
by the standard error.

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

its estimated standard error were calcu-
lated for each sample, then:

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

2, Approximately 90 percent of the
intervals from- 1.6 standard errors
below the estimate to 1.6 standard
errors above thé 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 &ll
possible samples. .

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

The figures presented in the following
tables are approximations to the standard
errors of various estimates shown in this
report. In order to derive standard errors
that would be applicable to a wide variety
of items and also could be prepared at a
moderate cost, a number of approxi-

" mations were required. As a result, the

tables of standard errors provide an
indication of the order of magnitude of
the standard errors rather than the precise
standard error for any specific item. -~

Standard errors of estimates of levels.—
Tables |, 11, and |11 present the standard
errors applicable to the . 1977 national
housing inventory estimates in this

.report. Tables {V and V present the
‘standard errars for each of the four

regions; Northeast, North Centra!, South,
and West. Linear interpolation should be
used to determine standard errors for
levels of estimates not specifically shown

Jin tables [ through V.

Standard errors of estimates of
percentages.—The reliability of an esti-
mated percentage, computed by using
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TABLE |. Standard Errors of Estimated Numbers of Housing Units: 1977 (Exdluding Estimates nf
Housing Units Permmmg to Lacking Complete Plumbing Facilities, Househalds with Head of

Spanish Origin, and Vacant Housing Units)

{68 chancas out of 100}

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

Size of Standard error Size of -Standard error and shou\ld be used prirmarily for con-
~.estimate. s . estimate struction of confidence' intervals for
Total or Black Total or Black characteristics when an estl mate of zero is
' X White WhltB Obta|ned
{000} (000) {000} (000) {000} - (000} !
o Standard errors of ratios.—For ratios
0......... 2 211000...... 40 38 of the form (100) (x/y), where x is not a
5.l 3 . 3]12500...... ' 63 " B3 subclass of v, tables V! through X under-
0........ 4 4 (5000...... 88 . 55 estimate the standard error of the ratio
2% ... 6 6 110000..... - 120 ~ —  when there is little or no correlation
BO ........ 8 9 125000..... - 168 —  between x and vy. For this type of ratio, a
100 ....... 13 13 1 60,000..... 177 - .
:gg ::: :223 ;g 75,000..... . ® " TABLE nlI. Standard Errors of Estimated
o Numbers of Year-Round Vacant Housing
Units: 1977
' {68 chances out of 100)
TABLE It. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking -
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1877 Size of | Standard| Size of | Standard
. estimate errar. estimate error
(68 chances out of 100} {000} {000} {000) - | {o00)
Size of Standard ervor Size of Standard error 0...... 1 |250.... 17
estlmate_ Total, White or ‘ estimate ~Total, White or ‘ 150 ' ; ?%%0 i gg
Spanish origin Black Spanish arigin Black ..... ) B
. ' 2%5..... 5 12,500 .. 59
(000) {¢00) (000) {000} (0e0) {000) 50 7 3'50-0 . 74
0......... 2 211,000 ...... 48 45 .100' 10
5 . 3 3|2500....... .o 76 | . 64
10 ........ 5 5i15,000....... 105 66 .
2B ... 8 8]10,000...... : 144 - = TABLE Iv. Standard Eirors of Estimated
50 ....v.:. 11 11125,000 ...... 202 .- Numbers of Housing Units Pertaining to Each
100 ........ _ .. 15 15|50,000...... 213 - of the Four Regions; Northeast, North
250 ....... . C .24 24175000 ...... 114 - " Central, South, and West: 1977 (Excluding
500 ... .. . ‘34 23 : Estimates of Housing Units Pertaining to

+

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 correspondlng estimates
of . the numerators of the percentages,
particularly if the percentages are 50
percent or more. '

Tables VI, VII, ViHl, IX, and X present
the standard errors of estimated percent-
ages. Table VI shows the approximate
standard errors of all national estimated
percentages of housing units except those
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pertaining to'the specified items in tables
Il and 111, The standard errors shown in
tables VII and VI should be used for

those specified items. Table IX shows the

approximate standard errors of all
regional percentages of housing units
except those pertaining to the specified
items in table V. Table X should be used
for those specified items for each of the
four regions; Northeast, North Central,
South, and West. Two-way interpolation
should be used to determine standard
errors for estimated percentages not
specifically shown in tables VI'through'X.

" Lacking Complete Plumbing Facilities and
Househalds with Head of Spanish Origin)

{68 chances out of 100)

Size of | Standard| Size of | Standard

estimate error estimate error

(000} (oo0) {000} {oo0)
0...... 2 11,000 .. 45
5...... 3 2,500 .. 70
10..... 4 15,000 ... 97
25..... 7 (10,000 . " _o133
50..... 10 25,000 .. 187
100 . . 14 150,000 . 196
250 .. 22 |75,000 . 105
500.. 32
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better approximation of the standard
error may - be obtained by letting the
standard error of the ratio be approxi-
mately equal to:

(100) (x/y)

the numerator of the ratio

where: x =
y = the denominator of the
' ratio ‘
o, = _the standard error of the
numerator
av = the standard error of the

denominator

. HNiustration of the use of the standard
error tables. Illustration I.—Table A-2 of
this réeport shows that in the United
States there were 13,710,'000 renter-
occupied housing units with common
stairways. [nterpolation of the data in
table | shows that the standard error of

an estimate of this size is approximately -
132,000. The following procedure was

used in interpolating:

The information presented in the table
below was extracted from table |. The

percent of all possible samples. Similarly;
we could conclude that the average esti-
mate, derived from all possible samples,
lies within the interval from 13,499,000
to 13,921,000 housing units with 90
percent confidence; and that the average

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

{68 chances out of 100)

Size of | Standard| Size of | Standard
estimate error estimate error
{00} | (ooo) | (0op) | (oco)
0...... 3 [1,000 .. 54
5...... 4 12500 .. 84
10..... 5 |5,000 .. 17
25..... 9 10,000 . 160
50..... 12 125,000 . 225
100 . 17 |50,000 . 236
250 . 27 |75,000 . 126
500. 38

estimate lies within the interval from
13,446,000 t0 13,874,000 housing units
with 95 percent confidence.

Table A-2 also shows that of the
13,710,000 renter-occupied housing units
with common stairways,. 12,217,000, or
89.1 percent, were located inside. SMSA's.
Interpolation of the data in table VI (ie.,
interpolation on both the base and per-
cent) of this appendix shows that the
standard error of the above percentage is
04 percentage points. The followine
procedure was used in interpolating.

The information presented in the fol
Iowing- table was extracted from tabl

‘The entry for “p' is the on
sought

Base of Estimated percentage
percentage 15 or 89.1 10aor
(000) 85. | 90
10,000 ... 05 a 0.
13,710 .. [+] :
25,000 ... 0.3 b 0.

TABLE vi. Standard Errors of Estimated Percentages of Housing Units: 1917.' (Exl:luding Estimate
Percentages of Housing Units Pertaining to Lacking Complete Plumbing Facilities, Households witi
Head of Spanish Origin, and Vacant Housing Units)

- entry for "x" is the one sought.
Size of Standard

- estimate error

{000} (ooo
10,000 ......... 120
13,710 ......... X
25,000 ......... 168
By vertically interpolating between

120 and 168, the entry for “x" is
determined to be:

13,710-10,000 = 3,7tu
25,000—10,000 = 15,000

120+ 3,710 (168—120) = 132
‘ _ 15,000, °

Consequently, the 68-percent confidence
mterval as shoum by these data, is from
13 578 000 to 13,842,000 housing units.
Therefore, a conclusion that the average
estimate of 1977 housing units of this
type lies within a range computed in thns
way w0u|d be correct for roughfy 68

{68 chances out of 100}

Base of Estimated percentage’’
percentage Cor 1or 2or Sor | 10or -} 150r 25 or .
oo) - [ 100 | s9 | 98 | 95 | e | e | 75 | OO

5...v.u.. 24.6 246 | 246 | 2486 | 246 246 | 248 28.6
0....... 14.0 14.0 | 140 | 140 | 140 140 | 175 20.2
S25 ... .. 6.1. 6.1 6.1 6.1 727 | 91| 1 12.8
50 ....... 32 3.2 3.2 3.9 54 | 65 7.8 9.0
100 ...... 1.6 1.6 1.8 28 | 38 4.6 5.5 6.4
260 ...... 0.6° 0.8 1.1 1.8 | 2.4 29 35 4.0
500 ...... 0.3 0.6 0.8 1.2 1.7 | 20 2.5 2.9
1,000 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2:0
2,500 0.07 0.3 0,4 0.6 0.8 0.9 1.1 ], 1.3
5,000 0.03 0.2 0.3 0.4 05 | 06 08 0.8
10,000 0.02 0.13] 0.2 0.3 04 .| 05 0.6 0.6
25,000 ... 0.01 008 | 011 ] 0.2 0.2 0.3 0.4 0.4
50,000 ...|" - - 0.06 ] 008] 012} 02 | 02 ] ‘0.2 0.3
75000 ...| =~ 005| 007 ] 010 0.14 0.2 0.2 0.2

! Standard errors are pressnieu 10 the nearest one-tenth of 1 percant except when the standard
arrar is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest

one-hundredth of 1 percent.
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1. By horizontal interpolation between
0.5 and 0.4, the entry for cell “a"
is determined 1o be 0.4, ‘

89.1-85.0 = 4.1
.~ 90.0-85.0=5.0

4.1 -
FaimlO 4— =
05 5.0(0.4_1 0.5) 9.4

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

89.1-85.0 = 4.1
90.0-85.0 = 5.0

.- 41. . . _
03 +§._0- (0.2-0.3) =

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

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

04+ 5500

(0.2--0. 4) =0, 4

Consequently, the 68-percent confidence
interval, as shown by these data, is from
88.7 to 89.5 percent; the 90-percent

confidence interval is from 88.5 to 89.7

percent; and the 95-percent confidence
interval is from 88.3 to 89.9 percent.

i
Hlustration [l.—Table A-3 of this report -

shows that in the United States in 1977
there were
housing units which.had sewage disposal
breakdowns.. Interpolation of the data in
table | of this appendix shows ‘that the
standard error of an estimate of this size
is approximately 30,000, Consequently,
the 68-percent confidence interval is from
532,000 to 592,000 housing units. There-
fore, a conclusion that the average esti-
mate, derived from all possible samples,
of 1977 owner-occupied housing units
which had sewage disposal breakdowns
lies within a range computed in this way
would be correct for roughly 68 percent
of all possible samples ‘Similarly, we
could conclude that the average estimate,
derived from all possible samples, lies
within_ the interval from 514,000 to

610,000 housing units with 90 percent

confidence; and that the average estimate
lies within the interval from 502,000 to
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TABLE VII. Standard Errors of Estimated Percentsges of Housing Units Pertaining to.Lacking
Complete Plumbing Facilities and Households with Head of Spanish Origin: 1977 '

(.68 chances out of 100)

Base of i _ : Estimated percentage'. . .

percentage 0or 1or 2or 5 or W0or | V50r 25 or 50 M:Z’
{000) 100 99 98 95 90 85 75 -
5. in.n. 32.2 322 | 322 | 322 322 | 3221 322 344
10....... 19.2 { 192 ] 192 | 192 192} 192 ] 211 | 243
25 . ...... 87 | 87 87 ] 87 92 | 110 | 133 15.4
50 ....... 45 | 45 45 47 6.5 78 94 10.9
100 ...... .23 23 | 23 | 34 46 | 85| 67 7.7
250 ...... 0.9 1.0 1.4 | 21 29 35 42 4.9
500 ...... 0.5 - 0.7 1.0] 15 2.1 25 30 - 3.4
1,000 .... 0.2 0.5 0.7 1.1 1.5 17 .21 ] .24
2,500 009! 03 | 04 0.7 0.9 11|, 13 1.5
5,000 0.05 0.2 0.3 0.5 07| ‘o8| 09| 1.1
10,000 ... 0.02 0.2 02.1 03 05| 051,07 0.8
25,000 ... |  0.01 0.10 014 0.2 0.3 03| 04 05
50,000 ...| °~ -] 007]| 010} 0.2 021 02| 03| 03
75,000 ... - 006 | 008]| 012 02.] 02|, 02| 03

1Standard errors are presented to the nearest one-tenth of 1 pamint excapt vu"han ti\e standard

* error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest

one-hundredth of 1 percent.
TABLE VIil. Standard Errors of Estimated Percentages of Year-Round:
Vacant Housing Units: 1977 . :

. ' (68 chances out of 100}

/662,000 owner-occupied -

Base of Estimat_ed perc_entage‘ . .
percentage | gor 10 2or Sor | 100r | 150r | 250r 50

{000} 100 99 98 95 90 8 |, 15 |
5.in..s. 176 { 176 {176 { 176 +12.6 {176 [ 200°| 231
10....... 9.7 9.7 9.7 9.7 9.8 |11.7 142 163
.25 ..., 41 | a4 4.1 45 6.2 7.4 9.0 10.3
50 ....... 2.1 2.1 2.1 32 4.4 5.2 63| 7.3
100 ...... 1.1 1.1 1.4 23 3.1 3.7 4.5 5.2
250 ..... . 0.4 0.7 0.9 1.4 -] 20 2.3 .28} . 3.3
500 ...... - 0.2 0.5 0.6 1.0 14 | 1.7 20 |- 23
1,000 .... 0.1 0.3 0.5 0.7 1.0 1.2 1.4 1.6
2,500 0.04 0.2 0.3 05 0.6 07| 09 1.0
5,000 0.02 014 | 0.2 0.3 0.4 0.5 0.6 0.7
10,000 ... 0.01 010} 0.14] 02 0.3 04 | 04} 05
25,000 ... - 0071 0.09| 014 | 0.2 02 | 03 0.3
' 50,000 ... - 0051 006 010 | 014 | 02 | 02| 02
75,000 ... e 0.04| 005 008 011 | 0134 0.2. 0.2

1 Standard errors are presented to the nearest one-tenth af 1 percent exoept when the standard

- error is less than one-tanth of 1 percent; in those cases, the standard error is shown to'the nearest”

one-hundredth of 1 percent. . : ‘ S,

Table A-3 also shows that of the.

622,000 housing units with 95 percent o sh _
562,000, 1977 owner-occupied housing

confidence.
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units which had sewage disposal break--

downs, 55,000, or 9.8 percent, had

breakdowns - 3 times or more. In--

terpolation of the data in table VI {i.e.,
interpolation on both the base and the
percent) shows that the standard error of
the above percentage is 1.6 percentage
" points.’ Consequently, the 68-percent
. confidence- mterval as shown by these
data, is from 8.2 to 11.4 percent; the
" 90-percent confidence interval is from 7.2
to 12.4 percent; and the 95-percent

- confidence interval is from 6,6 to 13.0°

percent.

" Differences.—The standard errors shown
are not directly applicable to differences
" between two sample estimates. The
standard error of a- difference between
estimates is approximately equal to the.
“sguare 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 over-

estimate the true error. However, if there *

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

Hlustration of the computation of the
standard error of a difference.—Table A-3
shows that in the United -States in 1977
there were 440,000 owner-occupied
housing wunits which had exactly one
sewage disposal breakdown. Thus, the
apparent difference between the number

of the 71977 owner-occupied housing

units that had breakdowns 3 times or
more and those that had breakdowns just
1 time is 385,000. Interpolation of the
data in table | shows that the standard
error on an estimate of 55,000 to be
approximately 9,000 and the standard
error on an estimate of 440,000 to.be

approxumatelv 27,000. Theretore, the

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

28,000 = 4/{8.000)% + (27,000)

. TABLE IX. Standard Errors of Estimated Percentages of Houstng Units Pertaining to Each of the Four

Regions; Northeast, North- Central, South, and West: 1977 (Excluding Estimated Percentages of
Housing Units Pertaining to Lacking Cumplete Plumbing. Facilities and Households with Head of

Spamsh Origin)

{68 chances out of 100)

'--Base ;f Estimated percentage*

percentage 0or 1or 2or 5ar 0or | 150r | 250r

'(000) 100 99 98 95 90 85 75 50
5. iian. 28.7 287 | 287 (287 |- 287 | 287| 287 31.8
10........ 16.8 168 { 16,8 | 16.8 168 | 168 194 225
25....... 7.5 75 7.5 7.5 85| 101 | 123 14.2
B0 ....... . 39 39 39 4.4 " 6.0 721 87 10.0
100 ...... 2.0 2.0 2.0 31 43 5.1 6.2 7.1
250 ...... 0.8 ‘0.9 1.3 2.0 27 3.2 39 4.5
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2
1,000 .... 0.2 04 | 06 1.0 1.3 1.6 1.9 2.2
2,500 .... 0.08 0.3 0.4 06 { - 09 1.0 1.2 14
5000 .... 0.04 0.2 0.3 0.4 06| 0.7 0.9 1.0
10,000 ... 0.02 0.14| 0.2 0.3 0.4 0.5 0.6 0.7
25,000 ... 0.01 0.09| 013 0.2 0.3 0.3 0.4 . 0.4
50,000 ... - 006! o009 014 02 0.2 0.3 © 0.3
75,000 ... | — 005] 007} o011 | 02 0.2 0.2 0.3

! Standard errors are prasented ‘to the nearest ane-tenth of 1 percent except when t.r‘teAstandard
error is less than one-tenth of 1 percent; in thosse cases, the standard error is shown to the nearest

one-hundredth of 1 percent.

Y

TABLE X. Standard Errors of Estimated Percentages of Hausing Units Pertaining to Lacking
Complete, Plumbing Facilities and Households with Head of Spanish Origin, for Each of the Four

Regions; Northeast, North Central, South, and West: 1977

. (6B chances cut of 100}

Base 'm, . Estimated percentage®
percentage 0or 1or 2or 5or 10 or 150r | 26 0r
{00D) 100 99 98 95 | 90 85 75 50
B . 36.9 369 | 369 | 36.9 369 | 369 | 369 38.2
0....... 22.6 226 ] 226 | 226 ) 226 | 226 234 27.0
25 ....... 105 105 | 105 | 105 105 | 122 |- 148 17.1
50 ....... 5.5 5.5 55 5.5 7.2 86| 105 12.1
100...... 2.8 2.8 28 |37 5.1 6.1 7.4 8.5
250 ...... 1.2 1.2 1.5 2.4 3.2 3.9 4.7 5.4
500 ,..... 1 o086 0.8 1.1 | .17 2.3 27 33 38
1,000 .... 0.3 0.5 0.8 1.2 1.6 19 2.3 2.7
2500 ....| 0.12 0.3 05§ 07 . 1.0 1.2 1.5 1.7
;6,000 .... | .0.06 02| 03 0.5 071 09| .10 1.2
10,000-... | 0.03 02 | 02 0.4 0.5 0.6 0.7 09
025000 ... 001] 011] 02 0.2 0.3 0.4 0.5 0.5
50,000 ... 0.01 008| 011 | 0.2 0.2 0.3 0.3 0.4
75,000 ... - 006 | 009]| 014 0.2 0.2 0.3 0.3

’Standard arrors are presgnted to the nearest one- -tenth of 1 paroant except when the standard
arror is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest

one-hundredth of 1 percent.
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Consequently, the 68-percent confidence
interval for the 385,000 difference is
from 357,000 to 413,000 housing units.
Therefore, a conclusion that the average
estimate of this difference, derived from
all possible samples, lies within a range
computed in this way would be correct
for roughly 68 percent of all possible
samples. Similarly, the 90-percent con-
fidence interval is from 340,000 to
430,000 housing units, and the
95.-percent confidence interval is from
329,000 to 441,000, Thus, we can con-
clude with 95 percent confidence that the
number of 1977 owner-occupied housing
units, which had three or more sewage
disposal breakdowns, is different from the
number ‘that had exactly one sewage
disposal breakdown since the 95-percent
- confidence interval of this difference does
not include zero or negative values.

Medians. —For the media'ns‘presented in
certain tables, the sampling error depends
on the size of the base and on the distri-
bution upon which the median is based.
An approximate method for measuring

the reliability of the estimated median is - 7

to determine an interval about the esti-
mated median so that there is a stated

degree of confidence that the average

median from all possible samples lies
within the interval. The following pro-
cedure may be used to estimate the con-
fidence limits of a median based on sam-
ple data:

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

2. Add to and subtract from 50
percent the standard error_determined
in step 1 ; and '

3. Using the distribution of the charac:
teristic, read off  the confidence
interval
points established in step 2.

For about 68 out of 100 possible sam-

ples, the average median from all possible

samples would lie between these, two
values,

A two-standard-error oonfldence mter-
val may be determined by finding the
values corresponding to 50 percent plus
and minus twice the standard error
determined in step 1. For about 95 out of
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corresponding to’ the two’

100 possible samples, the average median
from all possible samples would lie
between these two values.

Hllustration of the computation of the

_ 95.percent confidence interval for a

median.—Table A-13 of this report shows
the median 'asking price for specified
vacant for sale housing units was $32,100
in 1977. The base of the distribution,

from which this median was determmed .

is 445,000 housing units.

1. From table VIII, the standard error
of a B0-percent characteristic on the

base -of 445,000 is 2.5 percentage

points.

2. To obtain a two-standard-error
confidence interval on the estimated
median, add to and subtract from 50
percent twice the standard error
determined in step 1.
percentage limits of 45.0 and 55.0.

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

(45.0—36.0}

25,000 + (35,000—25,000) 9.8

'-29500

limit of the
interval s

Similarly, the upper
95.percent confidence
found to be about:

25,000 + (35,000—25,000} ;—55'(1)516'0)

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

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

This vyields .

Inability to obtain information .

collection, response, processing, coverage,
and estimation for missing data. As can
be seen from this list, nonsampling errors
arg not unigue 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 non-
sampling errors, associated with the esti-
mates for the 1977 AHS national sample,

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

As part of the reinterview, an addi-
tional check was carried out for inter-
viewer evaluation and quality control. -
This check was made at each of these
households to determine if the following
was done during the original interview:

1.The correct unit was visited,

2. The correct number of housing
units were interviewed at that address.
3. The correct information on *Year
Built"” was obtained.

4. The correct information on “‘Ten-
ure’’ was obtained. ]
5. The correct information on “"House-
hold Composition’ was obtained.

6. The correct information on “Type
of Housing Unit"” 'was obtained. '
7. The correct information on *'Occu-
pancy Status" was obtained

The results of the 1977 remterwew‘
publication. However |t is expected that
they will be similar to the results of the
1976 _reinterview study which are pre-
sented in the Census Bureau memo-
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_ randum,
Annual Housmg Survey—National
" Sample, 1976.” Unlike the years prior to
1976, the respondent’s answers in the
reinterview were not reconciled to the
original answers given in the AHS inter-
view; i.e., after the question was answered
in the reinterview, the interviewer did not
- present the previous fesponses and then
ask the respondent to decide upon the

best’ answer. Comparlng the reinterview

. results of 1976 with the years prior to

1976, we found that the estimates of

inconsistency of all items {nonattitudinal
and attltudlnal} increased substantlally in
the 1976 results. In other words, pro-
“viding’ the_ interviewer with the original

response had the effect of reducnng the'

levels of |ncon5|stency '

To summaﬂze the results of the 1976
remterwew program Overall, "it showed
moderate to. hlgh Ievels of inconsistency
with “about’ one thard of
attitudinal |tems and a high' level of

inconsistency with ‘about one-third of the

attitudinal |tems _Only one- elghth of the
nonattitudinal ltems showed a low Ievel
of inconsistency. T ’

[

The range for evaluatlng rnconsrstency
is 0—100. The rule of thumb is" that

indices below 20 are low; indices from 20,

to 50 are moderate, indicating that there
is some problem with .inconsistent
reporting; those over 50 are _high, indi-
cating that improvements are needed in
the method used to collect these data or
that the category concepts themselves are
ambrguous !

" The following. list shows the-1977
AHS-2 guestionnaire numbers for those
items .asked in the 1976 reinterview:
Nonattitudinal,' sections 11A and IIB,
12*,°13", 15a, 15b, 15¢*, 36a, 36b*,
37a, 37b' 49:’, 50’ 51a, 51b,' 62a*,
54a%, 54b ' 55a, 55b B5¢c*, 56a, 56b
58a*, 58 ", 61a®; Attitudinal, section
B, 102 aII parts*, 103 all parts™, and
104'all parts™. Asterisks (*) indicate that
the item had an' estimated -index of
|nc0n5|stency greater than 40 Slnce cross
tabulatlons |nvolvmg these items may be
subject to a large dlStOI’thﬂ because of

the moderate to hlgh response varrance'
they should be consrdered to be less -

reliable than comparable cross tabulations
which do not involve these items. The

1

”Relntennew Results for the'

the non-’

cutoff at 40 was selected because (1) the
shape of the distribution had a natural
break before 40, {(2) the large sampling
errors on the estimated indices indicated

little difference between those indices

from 40 to 50 and those greater than 50,
and (3) the break between moderate and
high indices at 50 is arbitrary.

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

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

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

It is estimated that the 1977 AHS -

sample missed about 3.5 percent (i.e.,
about 376,000 units) of all conventional
new construction built after April 1970,
because the permits, for these units,
which were built before October 1977,
were issued less than B months in advance
of the survey,

In addition, the 1976 Coverage
Improvement ‘Program also had certain

Bu.5,

. districts),

units
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deficiencies. First, when the eanvassing
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 mobiie
homes placed outside parks, units con-
verted from nonresidential 16 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
since the listing procedure
started from a residential unit. (The
sample estimate of ‘this component was
approxlmatelv 16, 000 housmg 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 msude these
ED's would be represented in the sample.
However, it has been estimated that the
1977 AHS sample missed as much as 2
percent (i.e., as much as 400,000 units)
of all housmg units in ED's where area
sampling methods are used because these
‘were not listed during the
canvassing. : '

The third stage of tatic estimation.

corrects for these deficiencies as far as the
count of_total housing is concerned. How-
ever, biases of subtotals would still
remain. ' '
Rounding errors.—In errors associated
with processing, the rounding of esti-
mates introduces another source of error
in the data, the severity of which depends
on the .statistic being measured. The.
effect of rounding is significant relative to
the sampling error only for small percent-
ages,  median number of persons, and
median number or rooms when these
figures are derived from relatively large
bases. This means that confidence inter-
vals formed from the standard errors
given may be ‘distorted, and this should
be taken into‘account when considering
the results of this survey. Also, since
medians in this report were . computed
using unrounded data, instead of the
shown published rounded data, they can
differ from medians calculated directly
from the published data.
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‘SAMPLE DESIGN

The 1977 estimates are. based on data
coltected in October 1977 through
January 1978 for the Annual Housing
.Survey {AHS), which was conducted by
the Bureau of the Census, acting as
collection agent for the Department of
_Housing' and Urban Development. The
sample for this survey was spread over

461 sample areas (called primary sam-

pling units}, comprising 923 counties and
independent cities with coverage in each
.of the 60 States and the District of
Columbia.

. Approximately 70,600 sample housmg
umts_ {both occupied and vacant) were
eligible for interview in the 1977 Annual

App-44

Housing Survey. Of this number, 4,000

interviews were classified as ‘‘noninter-
view,” for various reasons., Occupied
housing units ‘were classified as “non-
interview,"” mainly, because the occupants
refused to be interviewed after repeated
calls. For vacant housing units, interviews
were not obtained because an informed

respondent was not found after repeated .

visits, In. addition to the 70,800, there
were also 6,300 sample units which were
visited but found not to be eligible for
interview for the AHS in terms of col-
lecting information relevant to the 1977
housing inventory,

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

"to as primary sampling units (PSU’S).

These PSU’s were then grouped into 376

- strata, 156 of which consisted of only

one PSU which was in sample with

" certainty. These 156 strata were mostly
- the lacger SMSA's and were called self-

representing (SR}, since the sample from
the sample area represented just that
PSU. Each one of the other 220 strata
consisted of a group of PSU’s and were
referred to - as non-self-representing
{(NSR), since the sample of housing units
from the sample PSU in a stratum repre-
sented the other PSU’s in the stratum as

well.

One PlSU was selected from each NSR

_stratum with probability proportionate to

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

Designation of sample housing units for

the 1977 survey.—The sample housing

units designated to be interviewed in the
1977 survey consisted of the following
categones -which are descrlbed in detail
in succeedmg sections.

1. All. sample housing units that were

" 'interviewed .in-the 1976 survey (which
included . all - sample housmg units
that were selected as part of the 1976
‘Coverage Improvement Program) and
that were not part of the 1977 re-
“duction. )

2, All sample housing units that were
either type ‘A noninterviews (i.e., units
eligible to be interviewed) or type B
noninterviews {i.e., units not -eligible

- for interview at the.time of the survey
‘but which could become eligible in
the future} in the 1976 survey and
that were not part of the 1877 reduc-
tion. (For a list of reasons for type A

"and type B noninterviews, see the
facsimile of the 1977 AHS question-
naire, page 1.)

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

Selection of the 1973 sample housing
units.—The overall sampling rate used to
select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sam-
plmg rate for the AHS was determined so
that the overafl 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 sampling. rate would be 1in 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
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samples—one to be used .for the AHS and
one to be held in reserve for possible
future use for the AHS. The procedure
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
selectron of & sample of ‘census enu-
‘meration dlstncts {ED's), admrnlstratrve
units ‘used in “the " 1970 census The
probabrllty of selectaon for an ED ‘was
proportional ‘to° the followmg 1970
census counts of housmg units lHU s) and
persons in group quarters combined. in
“the following formila: '+ ¥7 - 'r
TR

a

Number-of HU's- | Number of'group'

. inth¢ ED +  + quarters persons -
_ " _in_the ED
I “ . . . .r 3

., e 4

“The . hext step-was to ‘selact'an ex-
‘pected cluster of ‘about four neighboring
‘housing units within each sample-ED. For
most of the ED's, the “selection: was
accomplished using, the_ list of- addresses
for the .ED. as, compiled, in the..1970
census. -However, . in those ED’s.where
, addresses were incomplete or. inadequate
(mostly rura! areasl,.the selection process
was accomplished using area, sampling
methods. These ED's were divided into
segments (r e, small land_areas wrth well
g defined boundarres havrng an expected
'size of four or'a mu!tlple of fourr
housmg unlts) and __a segment was

] selected Those selected segments W|th an .

expected srze “which was a multlple of
' four were further subsarnpled at the tlme
of enumeratlon so that an expected four
: housmg units were chosen for' mterwew

The sample of new constructron unlts
_was selected from bunldmg permlts issued
since January 1970 Wthln each” sample
'PSU, ‘the burldmg permlts were chrono-
logically ‘ordered by’ month |ssued and
compact clusters’ of approxlmately four

'housmg units were created These clusters-

were then sampled at the rate of 2 rn
1366 Housmg l.Il"lItS constructed since
the 1970 census in areas wh|ch do not
issue, building perm|ts were brought into
the sample as A result of the area sample-
descrlbed e '

 teristics

Splitting of the sample.—The described

sample selection procedure produced

clusters (or segments) of size-four housing
units for the sample taken from the
census address.frame, the new construc-
.tion frame, and the area sampling frame

~{mainly. rural areas)..Clusters 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 cons:dered to be more
optrmum wrthln those areas where the
housrng oharactenstlcs of nelghborlng
umts tend to,. be VETY S|m|Iar (i.e., urban
areas and new, construction unrts)

spl|tt|ng operatlon was then carried out
for clusters selected from .the census
address and the new constructign frames.
Thrs ccnslsted of halvrng each sample
cluster from these _frames. Thus, t}wo
housmg unlts from each of these clusters
were mcluded in the survey and two
houslng unlts were held in reserve. No
splrttrng operatron was carrred out within
the clusters selected from the area sam-
pllng frame everv other area sample
cluster of four houslng units was used for
the survey and the rema|n|ng clusters

- were assigned to the reserve sampl_e ,

P PR " Il , ‘ i -
Sl e H . R . .

_ Selection of sdpplemental,sample housing

units in  rural .areas.—ln, 1974, it was
.decided. to :increase_.the reliability of the
AHS estimates of rural housing charac-
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
constructron frames thls meant that the
other half.of each rural cluster (an
expected two housmg unlts} was reacti-
vated in - 1974 Similtarly, for the area
sampllng frame, thls ‘meant the entlre
reserve cluster lan expected four housmg
unlts)  was reactlvated in 1974 if the
cluster "was rural This supplementatlon
|ncreased the ‘overal! probability . ,.of

selection. for sample housing units in rural

areas to about 2 in 1,366; whereas, the

"overal| probability.of selection for sample

v

‘construction

housing units in urban areas remained at
1.in4,366. . - - 0

)Selectlon of sample housing | umts for, the

‘s1976 Coverage Improvement Program —

The 1976 Ccverage Improvement
Program was .undertaken - 10 :correct
certain deflmencres in the AHS. national
sample from the census address and new
-frames. *The :coverage
defrcrencres mcluded the followrng unlts

PR

1, New constructlon from- building
permits issued" prlor to 'January 1970.

2 Units converted to resrdentlal use in
structures totally nonresldentlal at the
“time of the 1970 census. * T

3. Houses that have been moved onto
their present site snnce the “1970

_¢.4,< -

census \ LT

4 Mobile homes placed.in. parks either
*:missed in the 1970 census or estab-
~*fished since the 1970 census.”: .

5. Mobile hornes placed outslde parks
smce the 1970 census or, vacant at the

o tlme of the 1970 cerisus,.

A sample of new constructidn units
whose perm|ts were rssued before January
1970 was selected |n two stages "First,

‘,umts ‘whose permrts were |ssued before

Januarv 1970 but whlcp were completed
after the census,; were |dent|f|ed from the
‘Survey of Construction’ (SOC); a survey
of building permits conducted-monthly

‘By the Bureau-of the'Census. These units

were then sampled so 'that the- overall
probability of selection’ was“about™1 in
1,320. _

A sample of mobile homes placed in a
park missed by the census or establrshed
after the census was also selected m two.
stages Durmg the first stage, ‘a list of
mobile home parks was cbtarned from
“commercial Irstmgs This list was "then

"_supplemented by addltlonal parks |dent|-

fied by a canvassmg operatlon similar to
that performed in ED's where area sam-
plrng ‘methods are used. The second stage
'conslsted of dlvldmg the parks into
‘clusters of an expected size of four srtes
_These clusters were then sampled s0 that
the overall probability of selectron was
about 1in 1,366.. ’

For the remamlng unlts (le mobrle

;,homes placed cutslde parks srnoe the

Appj45
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1970 census, mobile homes vacant at the
time of the 1970 census, units converted
from nonresidential to residential use

since the 1970 census, and houses that”

have been moved onto their present site
since the 1970 census), the sampling was
done in three stages. . F:rst a subsample of
the regular AHS sample units from the
census address frame was selected.
Second, succeeding structures that had
been eligible to be selected from the
census address frame were then listed
until eight structures (excluding mobile
home parks) were found. Finally, the
intervening structures that had been listed
which did not have a chance of selection
in the AHS were identified and the-units
within these structures were interviewed.,

1977 REDUCTION

By 1977, the addition to the sémple from
primarily new construction and the cover-
age improvements had increased the total
sample size (interviews plus noninter-

views} to about 81,000. The sample was

reduced by about 7 percent -to approxi-

mately 75,000. However, this reduction -

did not include any CEN-SUP! units or
units which were selected as part of the
1976 Coverage Improvement Program,
Thus, the overall probability. of selection
for these latter wunits remained un-
changed, and, for the rest of the units,
the probability of selection was about 1
in 1,472 if they were urban and about 1
in 736 if they were rural.- .

ESTIMATION .

In 1977, the AHS estimates employed a
three-stage ratio estimation procedure.
However, prior to implementation of the
procedure, the basic weight (ie., the
inverse of the probability of selection)
was adjusted to account for the type A
noninterview housing units encountered
in the AHS. This noninterview adjust-
ment was done separately for occupied
and vacant units, The. noninterview
adjustment was equal to the following
ratio: ’

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

App-46

Interviewed housing. unlts |
+ noninterviewed housmg unlts
Interviewed housing units

The - first-stage ratio estimation pro-
cedure was employed for sample housing

units from non- self-representlng (NSH) .

PSU’s only, Th|s procedure was desngned
to reduce the contribution to the variance
arising from the sampling of PSU’s. The
first-stage ratio estimation procedure
takes into account the djfferences 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 flrst-stage ratio estlmatlon factor
for each specified categorv was as
follows: ' g )

The 1970 census housing population in
the res:dence-tenure category for all
NSR strata in a census regmn ’
Estimate of the housing population
category using 1970 census housing -
counts for sampie NSR PSU'sin a
" census region .

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

gories for each NSR sample PSU, weight-

ing 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. . . o
. The second-stage ratio -estimation

procedure was designed to  adjust the
AHS sample estimate of one category of
conventional new construction units; i.e.,
one category of sample units built
April 1, 1970, or. later, to an inde-
pendentty derived current estimate where

a known' deficiency in the AHS sample
exists (see the section on nonsampling
error) for each of the four regions. This.
estimate was considered to be the best
estimate available for the number of
conventional new construction units in
this category. The second-stage ratio estl-
mation 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
Constructlon {SOC). '

The denominators of the ratios were

- obtained from the welghted estimates for ,.

the AHS sample units using the existing
weight after the first-stage - ratio esti-
mation procedure. The combuted second-
stage ratio estimation factor was then

_applied .to the existing weight for each

sample unit in each second-stage ratio
estimation category. ' -
The third-stage ratio estimation pro-
cedure was employed for alt AHS sample
units. This procedure was designed to .

_ adjust the AHS sample estimates of hous-

ing (i'.e.', the estimates employing the
noninterview, first-stage, and second-stage
adjustments) to independently derived
current housing estimates for 4 categories
of vacant housing units and for 24 cate-

_ gories of occupied housing units. Each of .

these 24 categories is a combination of
the characteristics of residence, tenure,

-race of head, and sex of head.

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

Current independent estimate of housing
‘units in the category

AHS sample estimate of housing units
in the category . '

1 .
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 housmg units were derived from
data based on the Housing Vacancy Sur-
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vey (HVS), a quarterly vacancy survey

also conducted by the Bureau of thé
Census.

The dencminators of the ratios were
obtained from the weighted estimates for
the 'AHS sample units, using the existing

weight after the second-stage ratio’esti’ '
mation procedure. The computed ‘third-"

stage ratio estimation factor was then
applied to the existing weight for each
sample unit in each thlrd-stage ratlo
estimation category. '

The second- and third-stage ratio
estimation procedures were iterated in

order to bring the AHS estimates into

close agreement with both sets, of “inde-
pendent’ estimates. The second- ‘stage was
modified so that the estimates for all 15
categories of new construction wouldlbé
identical to the estimates before' the
third-stage. Hence, the repeated second-
stage had- the effect of controlling the

AHS sample estimates of new construe:
“Unbiased” sample'
14 categories of ‘new
construction units - for each- of ‘the 4

tion units tp'the
estimates for

regions {i.e., 9 categories for conventional
new construction units' and 5 for new
‘construction mabile homes)' and, as
before, of adjusting the AHS sample
estimate’ of 1 category of conventional

new construction’ units to an inde-
pendently derived current estimate. ’
The numerators were either the

unbiased weighted estimates for the AHS
sample units, using the existing weight
after the first-stage ratio estimation pro-
cedure {i.e., the estimates employing the
noninterview and first-stage adjustments)
or the indepéndent éstimate derived from

data based on the Survey of Construction

{S0C).

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

The effect of the third-stage ratio

estimation procedure, as well as the over--
all estimation procedure, was to reduce’

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

simply weighting the resufts'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 natlon as a whole in such basic

housrng characterlstlcs as tenure vacancv'
status, residence, race of head and sex of
head. These characteristics are probably
closely correlated with other housing
characterrstlcs measured for the AHS.
Therefore, through the use of the three-
stage ratio estlmatron prooedure, one can
expect the sample
improved substantially. .

RELIABILITY OF THE ESTIMATES

" There are two types of pbssfble errors

associated with estimates based on data
from sample surveys; sampling and non-
sampling errors. The following is a
descrrptron of the samplmg and non-

sampling errors assocuated W|th the AHS'

national sample

Sampling errors.—The particular ‘sample

“used for this survey is oné of a large

number of possible samples of the same
size that could have been selected using

" the same sample design. Even if the same

schedules, instructions, and interviewers

were used, estimates from each of ‘the
- different samples would differ from each
" other. The variability between estimates
- from all possible samples is defined as’
sampling error. One common measure of
sampling“error is the standard error which -
"measures the -precision with which an
estimate from a sample approximates the

average results-of all possible sarnples. In

- addition, the standard error, as calculated

for this report, partially reflects the varia-
tion in the estimates due to some non-
sampling errors, but it does not measure,
as such, any systematic biases in the data.
Therefare, the acc‘uracy of the estimates
depends on both the sampling and non-
sampling errors measured by the standard
error, and biases' and some additional

~nonsampling errors not measured bv the
- standard error. ’

The sample estirnate and its estimated
standard error enable one to construct
interval estimates so that the interval
includes ‘the average result of all possible

estimate to be

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 caicu-
lated for each sample then:” '

1. Approxrrnately 68 percent of the
intervals from one standard error
below the estimate, to one standard
error above the estimate, would in-
clude the average result of all possible
samples;

2. Approximately 90 percent of the
intervals from 1.6 .standard errors
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 wouid
include the average result’ -of all
passible samples.

The averagé result of all possible sam-

" ples either is or is not contained in any

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

The figures presented in the following

" tables are approximations to the standard

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

Standard errors of estimates of levels.—
Tables | and |l present the standard errors
applicable to the 1977 natlonal housmg
inventory estimates in thls report Tables
Il and |V present the standard errors for
each of the four regions; Northeast, North
Central, South, and West. -Linear inter-
polation should be used to.determine
standard errors for levels of estimates not
specifically shown in tables | through-1V,
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TABLE |. Standard Errors of Estimated Numbers of Housing Units: 1977 (Excluding Estimates of
" Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, _Lackinu'Com'pleta
Plumbing Facilities, Mobile Homes, Source of Water, and Households with Head of Spanish Origin)

(68 chances gut of 100}

1

Size of . ‘Standard error Size of* Stanﬁard BIrOr
estimate | . Total or . ‘ estimate Totat or .
S White Black ' White' . | Blxk

{000} (oo0) {000) - {000) {000) (000}
0......... 2 2(100...... 40 38
L T 3 (. 3[2500......° 63 53
0 ........ . 4 4 {5.000...... 88 | . 55
% ........ 6 6| 10,000..... 120 | -
50 ........ T 9 9| 25000..... 168 =
100 ....... ' 13 . 13| 80,000..... o177 -
250 ....... 20 20 |.75,000. .... 95 -
500 ......." 29 | 28 : - o

should be used for those specified items
for each of the four regions; Northeast,
"North Central, South, and West. Two-way
interpolation should be used to determine
standard errors for estimated percentages
not specifically shown in tables V
sthrough VIII. S

- Included in tables 1 through VII], are
estimates of standard errors for estimates

TABLE Wi, Standard Errors of Estimated
_Numbers of Housing Units Pertaining to Esch
of the Regions; Nurtheast .North Central,

~ South, and West: 1977 (Excluding Estimates

" of Housing Units Persaining to Cooking Fuel,
Heating  Fuel-Electricity  Only,  Lacking

"' Complete Plumbing Facilities, Mohlle Hnmes
and Source of Water) '

{68 chancas ’out of 100} ~
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the specified items in table: 1. Table VI1|

. . ) : ‘ Size of | Standard | - Size.of | Standard
TABLE 1. Standard Errors of Estimated Numbers of Housing Units Pertaining to Cooking Fuel, estimate arrot ostimata | error
Heating Fuel-Electricity Only, Lacking: Complete Plumbing Facilities, Mobile Homes, Séuﬁié of (000) (000-) "m_m (000}
Water, and Households with Head of Spanish Origin: 1977 s . >
. ’ P . 0...... 2 1,900... . 45
(68 chances out of 100} 5...... 3..12,500,.. | 70
: : - 0..... 4. 15,000 .. 97
Si‘ze..of ' ~ Standard error ' gize of ** Standard error 25..... 7 110,000 . 133
estimate . ) estimate . 50..... 10, 125,000... 187
) . Total, White or Black " ) Total, White or - . Black 100.. 14 50,000 . 196
- Spanish origin .. L ‘Spanishorigin . 250.. . 22 |75,000 105
(600} {oo0) (000) _{oo0) - (000) '{000) 500.. 32 - '
0......... 2 217,000 ..., 48 | 45
5.t -3 3,]2500...... 76 64 tABLE Iv. Standard Errors of “Estimated
10 ........ 5 6(5000...... 108 . 66 Numbers of Housing Units Pertaining to
25 ........ 8 8110,000..... B 144 "l - ‘Cooking Fuel, Heating Fuel-Electricity Only,
50 ........ -1 11 | 25,000..... 202 B Lacking Complete Plumbing Facilities, Mobile
100 ....... 15 15 | 50,000....: 213. - Homes, and Scurce of Water, for Each of the
950 ... ... 24 24 | 75,000... .. : 114 - Regions; Northeast, North Central South and
500 ....... R 33| - S West: 1977 .
. {68 chances out of 100}
Standard errors of estimates of Tables V, VI, VII, and VIil present the Si?"' of | Standard Si.ze of | Standard
‘percentages.—The reliability of an esti- standard errors of estimated percentages, ~~ SSUMAte error -estuma}te errur) ‘
mated -percentage, computed by- using'  Table V shows the approximate standard (000) (0g0) (000 . (000
sample data for both numerator and errors of all national estimated percent- .

. ) . - .. 0...... 3 (1,000 .. 54
denominator; depends upon hoth' the,size ages of housing units except those per- 5 4 |2500 . 84
of the percentage and the size of the total taining to- the specified items in table {l. 7 "' """ ’ - 7
upon which the percentage is based. The standard errors shown in tabte Vi 10..... 5. 5,000 .. o “0
"Estimated percentages are relatively more should be used for those specified. i‘t'e_ms. : gg """ 12 ;gggg ’ :gp'm;gs
reliable than the corresponding_estimates Table VIi shows the approximate stand- - crtt : Jr O
of the numerators of the percentages, ard errors of all regional percentages of 100..... 17 150,000 . 236

. . s 250 ;.. 27. 175,000 . 126
particularly, . if the percentages are 50 housing units except those pertaining to . D
percent or more, . . 500..... 38 '
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of zero and zero percent. These estimates
of standard errors are considered to be
overestimates of the true standard errors
and should be used primarily for con-
struction of confidence intervals for
characteristics when an estimate of zero is
obtained,

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

(100) (x/y) \/(Ta(i) f(éx)z |

where: x = the numerator of the ratio
y = the denominator of the
ratio
0, = the standard error of the
numerator
oy = the standard error of the
denomina_tor

Hlustration of the use of the standard
error tables. llfustration I—.Table A2 of
this report shows that in the United
States there were 9,187,000 specified
owner-occupied housing units with 2
bedrooms in 1977, Interpolation of the
data in table | shows that the standard
error of an estimate of this size is
approximately 115,000.” The following
procedure was used in interpolating:

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

Size of Standard
estimate errar
(000) {000)
5000 .......... 88
9187 .......... X
S w10,000°. ........ 120

By vertically interpolating between 88

and

120,

determined to be 115.

Yl

the entry for *“'x” is

. W ‘2 1 b i \

TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1977 (Excludes Estimated
Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Etectricity Only, Lacking
Complete Plumbing Facilities, Mobile Homes, Source of Water, and Households with Head of

Spanish Origin)

{68 chances out of 100)

Estimated percentage.!

Base of
percentage 0or 1or 20r 5ar 10 ar 15 or 25 or

(000) 100 99 98 95 90 85 7 50
B .. 24.6 246 | 246 | 246 | 246 | 246 | 248 28.6
10....... 14.0 140 | 140 | 140 | 140 | 140 | 175 20.2
25 ....... 6.1 6.1 6.1 6.1 7.7 9.1 | 11.1 12.8
50 ....... 3.2 32 | 32| 3¢ 5.4 6.5 7.8 9.0
100 ...... 1.6 1.6 1.8 | 28 38 4.6 55 .| 64
250 ...... 0.6 0.8 1.1 1.8 24 | 29 35 4.0
500 ...... 0.3 06 | 08 1.2 1.7. 20 25 29
1,000 . 0.2 04 | 06 | 09 1.2 1.4 1.8 2.0
2,500 0.07 03 | 04 | 06 | 08 0.8 1.1 1.3
5,000 0.03 0.2 03 | 04 05 0.6 0.8 09
10,000 0.02 013 02 | 03 | 04 0.5 0.6 . 0.6
25,000 0.01 008| 011( 02 | 02 0.3 0.4 0.4
50,000 - | o06| 008 012 02'| 02 | 02 | 03
75,000 - 005| 007| 010 014 02 [ 02 | 02

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

ong-hundredth of 1 percent.

TABLE VI. Standard Errors of Estimated Percentages of Hdusing Units Partéininﬁ to Cooking Fuel,
Heating Fuel-Etectricity Only, Lacking Complete Plumbing Facilities, Mobile Homes, Source of

Water, and Households with Head of Spanish Origin: 1977

{68 chances out of 100)

Estimated percentage’

Base of
percentage Oor 1or 2or 5or 10 or 15 ar 25 or 50 )

{000} 100 99 98 | 95 90 85 75
B rvinnnn 32.2 322 | 322 | 322 322 | 322 | 322 34.4
10....... 19.2 19.2 | 19.2 | 19.2 19.2 | 19.2 | 211 24.3
26 ..., " 8.7 8.7 8.7 8.7 92 | 1.0 | 133 15.4
5 ....... 45 45 45 47 6.5 7.8 9.4 10.9
100 ...... 2.3 2.3 2.3 34 4.6 5.5 6.7 7.7
250 ...... 0.9 1.0 1.4 2.1 29 35 4.2 4.9
500 ...... 0.5 0.7 1.0 1.5 2.1 2.5 3.0 . 3.4
1,000 0.2 05 | 07 1.1 15 | 17 | 21 2.4
2,500 0.09 0.3 0.4 0.7 0.9 1.1 1.3 1.5
5,000 0.05 0.2 0.3 0.5 07 | 08 | 09 1.1
10,000 0.02 0.2 | ‘0.2 0.3 0.5 05 | 07 0.8
25,000 001 | 010 014] 02 0.3 0.3 04 0.5
50,000 - 007 | 0.10] 0.2 0.2 0.2 0.3 0.3
75,000 - 006 | 0.08] 0.12 02 | 02 0.2 0.3

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

one-hundredth of 1 percent.
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9,187-5,000 = 4,187
10,000-5,000 = 5,000

4,187
88 + 5000(120 —88) =115

Consequently, the 68-perr;ént confidence

interval, as shown by these data, is from
9,072,000 to -9,302,000 housing units,
Therefore, a conclusion that the average
estimate of 1977 housing units of this
type lies within a range computed in this
way would be correct for roughly 68
percent of all possible samples. Similarly,
we could cor_lélude that the average esti-
mate, derived from all possible samples,
lies within the interval from 9,003,000 to
9,371,000 housing units with 90 percent
confidence; and that the average estimate
lies within the interval from 8,957,000 to
9,417 ,000 housing units with 95 percent
confidence.

Table A-2 also shows that of the
9,187,000 . specified owner-occupied
housing units with 2 bedrooms,
1,229,000, or 13.4 percent, were valued
between $15,000 and $19,999. Inter-
polation of the data in table V li.e.,
interpolation on both the base and per-
cent) shows that the standard error of the
above percentag.e is05 percentage points.

The following procedure was used in |

interpolating:

The information presented in the fol-.

lowing table was extracted from table
V. -The entry for “p'’ 'is the one
sought, -

‘Base of Esti_mated percentage
percentage ; g
{000} 10 13.4 15
5000 .... 0.5 a 0.6 .
9,187 .... p
© 10,000 ... 0.4 b 0.5

1. By horitontal interpolation between
0.5 and 0.6, the entry for cell “a” is
determined to be 0.6.

13.4-10.0=3.4
15.0-10.0=5.0

34 _
0.5+55(0.6-05) =

App-50
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4 a
2. By horizontal |nterpolat|0n between

0.4 and 0.5, the entry for cell "'b" is
determined to be 0.5. - -

13.4-10.0=34
16.0-10.0=5.0

3.4 .
0.4+ (0.5-0.4) = 0.5

3. By vertical interpolation between

0.6 and 0.5, the entry for p” is _

determined to be 0.5.

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

0.6+ 5000(05—06)

Consequently, the 68-percent confidence
interval, as shown by these data, is from
129 to 13.9 percent; the 90-percent
confidence interval is from 12.6 to 14.2
percent; and the 95-percent confidence

_interval is from 12.4 to 14.4 percent,

v . EN

Hustration 11.—Table A-2 of this repbrt
shows that in the United States in 1977,
there were 55000 specified owner-
occupied housing units whose cooking
fuel was wood. Interpolation of the data
in table |l shows that the standard error
of an estimate of this ‘size is approxi-
mately 11,000, Consequently, the
68-percent confidence interval is from
44,000 to 66,000 housing units. There-
fore, a conclusion that the average esti-
mate, derived from all possible samples,
of 1877 specified owner-occupied
housing units whose cooking fuel was
wood lies within a range computed in fhis
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 interva) from
37,000 to 73,000 housing: units with 90
percent confidence; and that the average
estimate - lies within the ,interval from
33,000 to 77,000 housing: units with 95
_percent confidence.

TABLE VIi. Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of the Four
Regions; Northeast, North Central, South, and West: 1977 {Excluding Estimated Percentages of
Housing Units Pertaining to- Cooking Fuel, Heating Fuel-Electricity Only, Lécking Complete
Humhlng Facilities, Mobile Homes, and Source of Water}

lSB chances out of 100]

Base of Estimated percentage!
Pmemage 0.or 1or 20r Sor | 10or |150r |250r ‘50 N
(000} 100 99 | 98 | 95 90 85 i
b........ 28.7 28.7 2Q.7 28.7 | 28.7 28.7 | 28.7 l31.8
10....... 16.8 16.8 | 168 | 16.8 168 | 168 | 194 225
25 ....... 1.5 75 | 7.5 75 |. 85 10.1 12.3 14.2
50 ....... 3.9 3.9 3.9 4.4 .6.0 7.2 .87 10.0
S100 ..., 2.0 2.0 2.0 31 43 5.1 6.2 7.1
250 ...... 08 0.9 1.3 { 20 27 | 32 |38 45
500 ...... 0.4 0.6 09. 1.4 1.9 23 28 32
1,000 .... 0.2 0.4 0.6 1.0 1.3 1.6 | 1.9 2.2
2,500 .... 0.08 0.3 0.4 0.6 0.9 1.0 1.2 1.4
5,000 .... 004 | 02 03 | 04 | 086 07 | 049 1.0
10,000 ... 002 | 014, 02 | 03 0.4 0.5 0.6 0.7
. 25,000 ... | 001 009 013} 02 | 03 03 | 04 | 0.4
50,000 ... - |.008| . 009| 014 | 02 | 02 | 03] 03
75,000 ... - 0.05 0.07 0.1 . C 0.2 0.2 0.2 0.3

! Standard errors are presented to the nearest one- tantf\ of 1 percent excapt when the standard
error is less than one-tenth -of 1 percent; in those cases, the standard error |s shown to the nearest

ona-hundredth of 1 percent.
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TABLE vit. Standard Errors of Estimatadr Percentages of Housing Units Pertaining to Cooking
" -Fuel, Heating FueI-Elactncltv Only, Lacking Complete Plumting Facilities, Mobile Homes, and
Sourl:e of Water, for Each of the Four Reg:nns Northeast, North Central, South, and West: 1977

{68 chances out of 100}

) Estimated percentage’
Base of — S
‘percentage .Qor «1or “2or 5or 10 or 150r | 250r 50
(o00) . | 100 .} 99 98 95 90 85 75 X
. 369 | 369 [369. 369 369 |369| 369 38.2
10....... 226 |[.226 |226 |[226 226 226 | 234 27.0
25 ....... | 105 105 |105 [105 105 |122] 148 171
80 ....... 55 [ 55 | 55 5.5 7.2 86| 105 12.1
100...... .28 28 | 28 3.7 5.1 6.1 7.4 8.5
20 .......| 12 [ 12 |15 | 22 32 | 38| 47 5.4
500 ...... .} o8 | 08 | 1a 1.7 23 | 27} 33 a8
1,000 . ... 03 | 05 0.8 1.2 1.6 1.9 |- 23 2.7
2,500 ... 012 | 03 | 05 .| 07 1.0 | 12| 15 1.7
5000..... 006 | 0.2 0.3 05 .| 07 0.9 1.0 1.2
10,000 003 | 02 | 02 | 04 05 | 06| 07 | o9
25,000 .001 | 01 0.2 0.2 0.3 0.4 0.5 0.5
50,000 ... | 0.0 0.08 | 0.1 | 0.2 0.2 0.3 0.3 0.4
75000 ... |, — | 0.06 | 009 | 0.14 0.2 0.2 0.3 0.3

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

one-hundredth of 1 percent.

. Table” A-2 -also shows that of the

55,000 specified owner-occupied housing
units whose cooking fuel is wood, 17,000,
or 30.9 percent, were valued at less than
$10,000.-
tabte VI (i.e., interpolation on both ‘the
base and the percent) shows that the
standard error of the above percentage is
9.5 percentage points. Consequently, the
68-percent confidence interval, as shown
by these data,
percent; the 90-percent confidence inter-
val is from 15.7 to 46.1 percent; and the
95-percent confidence interval is from
11 9 to 49.9 percent,

Differences. —The- standard errors shown
are not directly applicable to differences
between .two sample estimates. The
standard error of a difference between
estimates is approximately equal to the
square .root of the sum of the squares of
the standard errors of each estimate
consudered separatelv This. formula is
quite accurate for the difference between
estimates of the .same characterxstlcs in
two dlfferent areas or the dn‘ference

Interpolation of the data in -

is from 214 to 404

between separate and uncorrel ated
characteristics in the same area, |f there is

a hlgh positive correlation between the,

two characteristics, the formula will over-
estimate the true error, However, if there
" is a high negative correlation between the
two characterlstlcs the formula will
underestjmate the true standard error. ,

Hliustration of the computation of the
standard error of a difference.—Table A-2
of this report shows that in the United
" States in 1977 there were 882,000 speci-
fied owner-occupied housing units with
two bedrooms valued between $10,000
and $14,988. Thus, the apparent
difference between the number of 1977
specified owner-occupied housing units
with two bedrooms valued between
$10,000 and $14,999 and those valued
between $15,000 and $19,099  is
347,000. Interpolation’ of the data in
table | shows that the standard error on
an estimate of 882:000 to be approxi-
mately 37,000 and the standard error on
an estimate 1,229,000 to be approxi-
mately, 44,000, Therefore, the standard

error df the estimated difference of
347,000 is about 57,000,

. 67,000 = /(37 000+ {44,000)*

Consequently, the 68-percent confidence
interval- for the 347,000 difference is
from 280,000 to 404,000 housing units.
Therefore, a conclusion that the average
estimate of this difference, derived from
all possible samples, lies within a range
computed in this way would be correct
for roughly 68 percent of all possible
samples, Similarly, the 90-percent. con-
fidence interval is from 256,000 to
438,000 housing units, and  the
95-percent confidence interval is from
233,000 to 461,000. Thus, we can con-
clude with 95 percent confidence that the
number of 1977 specified owner-
occupied housing units with two bed-
rooms valued between $15,000 and
$19,999, is greater than the number
valued between $10,000 and $14,099,
since the 95-percent confidence interval
of this difference does not include zero or
negative values.

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

1. From the tables, determine the
standard error of a b0-percent charac-
teristic on the base of the median;

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

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

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

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

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 bed-
rooms in the United States was $27,500
in 1977. The base of the distribution,
from which this median was determined,
is 9 187,000 housing units.

1 From table V, the standard error of
a 50-percent characteristic on the base
of 9,187,000 is 0.6 percentage points.
2. To obtain' a two-standard-error con-
fidence "interval on the estimated
median, ardd to an subtract from 50
‘percént  twice the standard  error
- determined in step 1. This vyields
percentage limits of 48.8 and 51.2.
3. From table A-2, it can be seen by
’ cumulating the frequencies for the
first 4 categories that 4,009,000
owner-occupied housing units with
2 bedrooms, or 43.6 percent, had a

. value less than $25,000 and.an addi:,

.tional 1,160,000 owner-occupied
housing units with 2 .bedrooms, or
12,6 percent, had a .value between
$25,000 and $30,000. By linear inter-

polation, the lower limit of. the
95-percent confidence interval s
found to be about:

$25,000 + {30,000'-25,0001“3‘?%3'61
= $27,100
Similarly, the upper limit of the
95-percent confidence interval s
found to be about: .

© $25,000 + {30,000-25,000) '-Fi'%‘?‘i’*

- $28,000.

Thus, the 95—;30rcent confidence inter-
val ranges from $27,100 to $28,000.
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Nonsampling errors.—In general, non-

sampling errors can be attributed to'many - °
Inability to obtain information

sources:
about all cases, definitional difficulties,

differences in_the interpretation of ques- -

tions, inability or unwillingness to pro-
vide correct information on the part of
respondents, mistakes in recording or
coding the data, and other errors of
collection, response, processing, coverage,
and estimation for missing data. As can
be seen from this list, nonsampling errors
are not unique to sample surveys since
they can, and do, occur in complete
censuses as well. -

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

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

As part of the reinterview, an addi-'

tional check was carried out for inter-
viewer evaluation and quality control.
This check was made at each of these
households to determine if the following
was done during the origina! interview:

1. The correct-unit was visited.
2. The correct number of hol;'sing
units were interviewed at that address.

3. The correct information on ‘Year
Built” was obtained.

4, The correct information on “Ten-
-ure’ was obtained,

5. The correct information on “House-
hold Composition’’ was obtained;

Y

Py

6. The correct information on "Type
of Housing Unit” was obta:ned
7. The correct mformatpon on “Qc-
cupancy Status” was obtained.

The results of the 1977 reinterview
study were not available at the time of
publication. However, it is expected that
they will be similar to the resulis of the
1976 reinterview study which are pre-

sented in the Census Bureau memo-
randum, ‘“‘Reinterview Results for the
Annual Housing Survey—National

Sample, 1976.” Unlike the years prior to
1976, the respondent’s answers in the
reinterview were not reconciled to the
original answers given in the AHS
interview; 'i.e.,” after the question was

- answered in the reinterview, the inter-

viewer did not present the previous
responses and then ask the respondent to
decide upon the best answer. Comparing
the reinterview results of 1976 with the
years prior to 1976, we found that the
estimates of inconsistency. of all items
{nonattitudinal-and attitudinal) increased
substantially in the 1976 results. In other
Words, providing the interviewer with the
original response had . the effect of
reducmg the levels of inconsistency.

To sumrnanze the results of the 1976
reinterview program: QOverall, it showed
moderate to high levels of inconsistency
with about one-third of the non-
attitudinal items and a high level of
inconsistency with about one-third: of the
attitudinal items. Only one-eighth of the
nonattitudinal items showed a low level
of inconsistency. )

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

ambiguous. . FRE

The following list shows the 1977
AHS-2 questionnaire numbers for those
items asked in the 1976 reinterview:
Nonattitudinal, sections IIIA and 1B,
12*, 13", 1ba, 15b, 16c™®, 363, 36b*,
37a, 37b*, 49*, 50*, 61a, 51b, 52a",

"
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54a*, 54b, 55a, 55b, 55c*, 56a, 56b,
58a*, 58b*, 61a®; Attitudinal, section
111B, 102 all parts®, 103 all parts®, and
104 all parts®. Asterisks {*) indicate that
the item had an estimated index of
inconsistency greater than 40. Since cross
tabulations involving these items may be
subject to a large distortion because of
the moderate to high response variance,
they should .be considered to be less
reliable than comparable cross tabulations
which do not involve these items. The
cutoff at 40 was selected because {1) the
shape of the distribution had a natural
break before 40, {2} the large sampling
errors on the estimated indices indicated
little difference between those indices
from 40 to 50 and those greater than 50,
and {3} the break between moderate and
high indices at b0 is arbitrary.

The 1970 census reinterview results
provide illustrations of possible non-
sampling errors for some of the items
which also appear in the AHS. For
exafnple, median value of homes was
consistently underestimated by about 5
percent, and the average monthly costs of
electricity and utility gas were con-
sistently overestimated although the net

effect on average gross rent was fairly

small.

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

i 3 H ! . 3
account when considering the results of
this study.

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

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

In addition, the 1976 Coverage

Improvement Program also had certain

deficiencies. First, when the canvassing
was done to identify mobile home parks
that were not in the sample frame or not
on the commercial lists, only 92 percent
of the census address frame ED's were
represented. Second, it appears that the
listing procedure {used to find mobile
homes placed outside parks, units con-
verted from nonresidential to residential,
and houses that had been moved onto
their present site) was not very efficient
for finding nonresidential conversions
{which might be primarily in business

districts), since the listing procedure

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

Finally, it is felt that déficiencies also
exist in ED’s -where” area 'sampling
methods are used. As before, it had been
assumed that all units located inside these
ED’s would be represented in the sample.
However, it has been estimated that the
1977 AHS sample missed as much as 2
percent {i.e., as much as 400,000 units)
of all housing units in ED’s where area
sampling methods are used because these
units were not listed during the canvassing.”

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

Rounding errors.—In errors associated
with processing, the rounding of esti-
mates introduces another source of error
in the data, the severity of which depends
on the statistic being measured. The
effect of rounding is significant relative to
the sampling error only for small percent-
ages, median number of persons, and
median number of rocoms when these
figures are derived from relatively large
bases. This means that confidence inter-
vals formed from the standard errors
given may be distorted, and this should

. be taken into account when considering

the results of this survey. Also, since
medians in this report were computed
using unrounded data, instead of the
shown published rounded data, they can
differ from medians calculated directly
from the publishad data. '
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SAMPLE DESIGN

The 1977 estimates are based on data
collected in October 1977 through Janu-
ary 1978 for the Annual Housing Survey
(AHS), which was conducted by the
Bureau of the Census, acting as collection
agent for the Department of Housing and
Urban Development. The sample for this
survey was spread over 461 sample areas
{catled primary sampling units}, com-
prising 923 counties and independent
cities with coverage in each of the 50
States and the District of Columbia.
Approximately 70,800 sample housing
units (both occupied and vacant) were
eligible for interview in the 1977 Annual
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Housing Survey. Of this number, 4,000
interviews were classified as ‘‘noninter-
view,” for various reasons. Occupied
housing units were classified as “noninter-
view,”” mainly, because the occupants
refused to be interviewed after repeated
calls. For vacant housing units, interviews
were not obtained because an informed
respondent was not found after repeated
visits. In addition to the 70,600, there
were also 6,300 sample units which were
visited but found not to be eligible for
interview for the AHS in terms of collect-
ing information relevant to the 1977
housing inventory,

Selection of sample areas.—The United
States was divided into areas made up of
counties and independent cities referred
to as primary sampling units (PSU'S).
These PSU's were then grouped into 376
strata, 156 of which consisted of only
1 PSU which was in sample with cer-

+tainty. These 156 strata were mostly

the larger SMSA’s and were called self-
representing {SR}, since the sample from
the sample area represented just that
PSU. Each one of the other 220 strata
consisted of a group of PSU's and were
referred to as non-self-representing
{NSR), since the sample of housing units
from the sample PSU in a stratum repre-
sented the other PSU’s in the stratum as
well,

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

Designation of sample housing units for
the 1877 survey.—The sample "housing

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

1. All sample housing units that were
interviewed in the 1976 survey {which
included all sample housing units
that were selected as part of the 1978
Coverage Improvement Program) and
that were not part of the 1977 re-
duction.

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

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

Selection of the 1973 sample housing
units.—The overall sampling rate used to
select the sample for the 1973 AHS was
about 1 in 1,366, The within-PSU sam-
pling rate for the AHS was determined so
that the overall probabiiity 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 1in 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 needeq. This -
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sample was split into two equal-sized
samples—one to be used for the AHS and
cne to be held in reserve for possible
future use for the AHS., The procedure
used to split this sample into equal-sized
samples is described in the next section.

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

\
Number of HW's
inthe ED

Number of group
+ quarters persons
in the ED
3

The next step was to select an ex-
pected cluster of about four neighboring
housing units within each sample ED. For
most of the ED’s, the selection was
accomplished using the list of addresses
for the ED as compiled in the 1970
census. However, in those ED’s where
addresses were incomplete or inadequate
{mostly rural areas), the selection process

was accomplished using area sampling

methods. These ED’s were divided into
segments {i.e., small land areas with well-
defined boundaries, having an expected
size of four, or a multiple of four,
housing units}) and a segment was se-
lected. Those selected segments with an
expected size which was a multiple of
four were further subsampled at the time
of the survey so that an expected four
housing units were chosen for interview,

The sample of new construction units

was selected from building permits issued

since January 1970. Within each sample
© PSU, the building permits were chrono-
logically ordered by month issued, and
compact clusters of approximately four
housing units were created. These clusters
were then sampled at the rate of 2 in
1,366. Housing units constructed since
the 1970 census in areas which do not
issue building permits were brought into

the sample as a result of the area sample
described.

Splitting of the sample.—The described
sample selection procedure produced
clusters (or segments)of size-four housing
units for the sample taken from the
census address frame, the new construc-
tion frame, and the area sampling frame
(mainly rural areas}. Clusters of this size
should result in a minimum loss in
precision for estimates of housing char-
acteristics in rura! areas because of the
heterogeneity of neighbering units. How-

ever, clusters of size-two housing units’

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

Selection of supplemental sample housing
units in rural areas.—In 1974, it was
decided to increase the reliability of the
AHS estimates of rural housing char-
acteristics by doubling the number of
sample housing units from rural areas.
This was accomplished by reactivating the
reserve sample, selected in the original
sampling operations in 1973, from rural
areas only, For the reserve sample
selected in census address and new con-
struction frames, this meant that the
other half of each rural cluster {an ex-
pected two housing units) was reactivated
in 1974, Similarly for the area sampling
frame, this meant the entire reserve

cluster {an expected four housing units) "

was reactivated in 1974 if the cluster was
rural. This supplementation increased the
overall probability of selection for sample
housing units in rural areas to about 2 in

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

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

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

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

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

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

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

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

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

1977 REDUCTION

By 19877, the addition to the sample from
primarily new construction and the cover-
age improvements had increased the total
sample size (interviews plus noninter-
views) to about 81,000. The sample was
reduced by about 7 percent to approxi-
mately 75,000. However, this reduction
did not include any CEN-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 un-
changed, and, for the rest of the units,
the probdbility of selection was about 1
in 1,472 if they were urban and about 1
in 736 if they were rural.

ESTIMATION

In 1977, the AHS estimates employed a
three-stage ratio estimation procedure,
However, prior to implementation of the
procedure, the basic weight (i.e., the
inverse of the probability of selection)
was adjusted to account for the type A
noninterview housing units enc\:ountered
in the AHS. This noninterview adjust-
ment was done separately for occupied
and vacant units. The noninterview ad-
justment was equal to the following ratio:

' CEN-SUP units resulted from a 1870

census evaluation study and represented units
missed in the 1970 census,
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Interviewed housing units
+ noninterviewed housing units

Interviewed housing units

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

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

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 fof sample NSR PSU's ina”
census region

The numerators of the ratios were .

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

The second-stage ratio estimation
procedure was designed to adjust the
AHS sample estimate of one category of
conventional new construction units; i.e.,
one category of sample units built
Aprii 1, 1970, or later, to an independ-

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

Current best estimate of new
construction in the category

AHS sample estimate of new construction
units in the category

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

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

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

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

Current independent estimate of housing
units in the category

AHS sample estimate of housing units
in the category

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

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

The second- and third-stage ratio
estimation procedures were iterated in
order to bring the AHS estimates into
. close agreement with both sets of “in-
dependent” estimates, The second-stage
was modified so that the estimates for all
15 categories of new construction would
be identical to the estimates before the
third-stage. Hence, the repeated second-

stage had the’effect of controlling the -

AHS sample estimates of new construc-
tion units to the "unbiased” sample
estimates for 14 categories of new con-
struction units for each of the 4 regions
(i.e., 9 categories for conventional new
construction units and 5 for new con-
struction mabile homes) and, as before,
of adjusting the AHS sample estimate of
1 category of conventional new con-
struction units to an independently
derived current estimate.

The numerators were either the un-
biased weighted estimates for the AHS
sample units, using the existing weight
after the first-stage ratio estimation
procedure (i.e., the estimates employing
the noninterview and first-stage adjusf—
ments) or the independent estimate de-
rived from data based on the Survey .of
Construction (SQC).

The denominators of the ratios in this
iterative process were obtained from the
weighted estimates for the AHS sample
units after the previous stage of ratio
estimation, The factors resulting from

this iterative process were then applied to’

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

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

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

RELIABILITY OF THE ESTIMATES

Thefe are two types of possible errors
associated with estimates based, on data
from saﬁ‘nple surveys; sampling and non-
sampling errors. The following is a
description of the sampling and non-
sampling errors associated with the AHS
national sample.

Sampling errors.—The particular sample
used for this survey is one of a large
number of possible samples of the same
size that could have been selected using
the same sample design, Even if the same
schedules, instructions, and interviewers
were used, estimates from each of the
different samples would differ from each
other. The variahility between estimates
from all possible samples is defined as
sampling error. One common measure of
sampling error is the standard error which
measures the precision with which an

estimate from a sample approximates the -

average results of all possible samples: In
addition, the standard error, as calculated
for this report, partially reflects the
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 calcu-
lated for each sample, then:

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

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

3. Approximately 95 percent of the
intervals from two standard errors
below the estimate to two standard

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

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

The figures presented in the following
tables are approximations to the standard
errors of various estimates shown in this
report, In order to derive standard errors
that would be applicable to a wide variety
of items and also could be prepared at a
moderate cost, a number of approxi-
rmations 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 |1 present the standard errors
applicabie to the 1977 national housing
inventory estimates in this report. Tables
{1} and |V present the standard errors for
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each of the four regions; Northeast,
North Central, South, and West. Linear
interpolation should be used to determine
standard errors for levels of estimates not
specifically shown in tables | through IV.

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

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

Tables V, VI, VII, and VIII present the
standard errors of estimated percentages.
Table V shows the approximate standard
errors of all national estimated
percentages of housing units except those
pertaining to the specified items in table
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 percentages
of housing units except those pertaining
to the specified items in table Il. Table

TABLE 1. Standard Errors of Estimated Numbers of Housing Units: 1977 {Excluding Estimates of
Housing Units Pertaining to Lacking Complete Plumhing Facilities, Mobile Homes, and Households

with Head of Spanish Origin}

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate Total or estimate Total or
White Black White Black
{000) {000) {000} {000) {000) {000
o .......... 2 21 1000...... 40 - 38
5 ... 3 312500...... 63 53
10 ......... 4 4| 5000...... a8 55
25 ... 6 - 61 10000..... 120 -
50 ......... 9 9| 25,000..... 168 -
100 ........ 13 13| 50,000..... 177 -
250 ........ 20 20| 75,000..... 95 -
500 ........ 29 28

TABLE 1. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Complete
Plumhing Facilities, Mohile Homes, and Households with Head of Spanish QOrigin: 1877

{68 chances out of 100}

Standard error Standard error
Size of Size of
estimate Total, White or Black estimate Total, White or Black
Spanish origin Spanish origin
(000} {aco0) {00D) (000} (000} {000)
o .......... 2 21 1,000...... 48 45
S 3 3] 2500...... 76 64
0 ......... 5 5| 5000...... 105 66
25 (... 8 8] 10,000..... 144 -
.80 ... 11 11] 25,000..... 202 —
100 ........ 15 15| 50,000..... 213 -
250 ........ 24 24| 75,000..... 114 -
500 ........ 34 33

“struction of confidence

VIl should be used for those specified
items for each of the four regions;
‘Northeast, North Central, South, and
West. Two-way interpolation should be
used to determine standard errors for
estimated percentages not specifically
shown in tables V through VIII.

Included in tables | through VIII, are
estimates of standard errors for estimates
of zero and zero percent. These estimates
of standard errors are considered to be
overestimates of the true standard errors
and should be used primarily for con-
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 asub-
class of y, tables V through VIl under-
estimate the standard error of the ratio
when there is little or no correlation be-
tween x and y. For this type of ratio, a
better approximation of the standard
error may be obtained by letting the
standard error of the ratio be approxi-
mately equal to:

(100} {x/y)

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

Hlustration of the use of the standard
error tables. Ilustration |.—Table A-1 of
this report shows that in the United
States there were 5.489,000 owner-
occupied housing units occupied by
recent movers in 1977. Interpotation of
the data in table | shows that the stand-
ard error of an estimate of this size is
approximately 91,000. The following
procedure was used in interpolating:

The information presented in the fol-
lowing table was extracted from table
I, The entry for “x’' is the one sought,
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Size of Standard
estimate errar
{060} {00G)
5000 .......... 88
5489 .. ....... X
10000 ......... 120

By vertically interpolating between 88
and 120, the entry for “x’" is de-
termined to be 81.

5.,489-5.000= 489
10,000— 5,000 = 5,000
4

89 _
88+ o (120- 88) = 91

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

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

(68 chances out of 100}

Size of |Standard | Size of |Standard
estimate error estimate error

{000) (coo) | (00D} {000)
0....... 2| 1,000 .. 45
5....... 3| 2,500 .. 70
10...... 4%t 5000 .. 97
25 . ... .. 71 10,000 . 133
50...... 10 25,000 . 187 .
100 ..... 14| 50,000 . 196
250..... 221 75,000 .| 105
500..... 32

TABLE 1v. Standard Errors of Estimated

. Numbers of Housing Units Pertaining to

Lacking Complete Plumbing Facilities, Mobile
Homes, and Households with Head of Spanish
Origin, for Each of the Regions: Northeast,
North Central, South, and West: 1977

{68 chances out of 100)

Size of |Standard | Size of [Standard
estimate error estimate error

(0G0} (000} ({000} (000}
0....... 31 1,000 .. 54
5....... 41 2,500 .. 84
0., 5| 5,000 .. 117
25 ... .. 9| 10,000 . 160
50 ...... 12 | 25,000 . 225
100..... 17 | 50,000 . 236
260 ..... 27| 75,000 . 126
S00..... 38

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

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

Base of Estimated percentage
percentage
(oo 5 6.2 10
5,000 ... 0.4 a 0.5
5,489 ... : p
10,000 .. 0.3 b 0.4

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

62-560=12
10.0-50=5.0

1.2
4 — — =
04 50 (05-0.4)=04

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

6.2-5.0=12
10.0-5.0=5.0

1.2
0.3+ -—(0.4-0.31 =03
5.0

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

5,483-5,000 = 489
10,000--5,000 = 5,000

489
5,000

04+

{0.3-04)=04

Consequently, the 68-percent confidence
interval, as shown by these data, is from
b.8 to 6.6 percent; the 90-percent confi-
dence interval is from 5.6 to 6.8 percent;
and the 95-percent confidence interval is
from 5.4 to 7.0 percent.

{fiustration [{. —Table A-19 of this report
shows that in the United States in 1977
there were 223,000 owner-occupied hous-

"ing units occupied by Spanish recent

movers. Interpolation of the data in table
1 shows that the standard error of an
estimate of this size is approximately
22 000. Consequently, the 68-percent
confidence interval is from 201,000 to
245,000 housing units, Therefore, a con-
clusion that the average estimate, derived
from all possible samples, of 1977
owner-occupied housing units which were
occupied by Spanish recent movers lies
within a range computed in this way
would be correct for roughly 68 percent
of all possible samples. Similarly, we
could conclude that the average estimate,
derived from all possible samples, lies
within the interval from 188,000 to
258,000 housing units with 90 percent
confidence; and that the average estimate
lies within the interval from 179,000 to
267,000 housing units with 95 percent
confidence,

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

Differences,.—The standard errors shown
are not directly applicable to differences
between two sampie estimates. The stand-
“ard error of a difference between esti-
mates is approximately equal to the
square root of the sum of the squares of
the standard errors of each estimate
considered separately. This formula is
quite accurate for the difference between
estimates of ghe same characteristics in
two different areas or the difference
between separate and uncorrelated
characteristics in the same area. If, how-
ever, there is a high positive correlation
between the two characteristics, the
formula will overestimate the true error.
However, if there is a high negative
correlation between the twe character-
istics, the formula will underestimate the
true standard error.

‘Hustration of the computation of the
standard error of a difference. —~Table A-1
shows that in the United States in 1977
there were 512,000 owner-occupied hous-
ing units occupied by recent movers with
5 persons. Thus, the apparent difference
between the number of 1877 owner-
occupied housing units occupied by
recent movers with 5 persons and the
number with 6 persons or more is
172,000. Interpolation of the data in
table | shows that the standard error on
an estimate of 512,000 to be approxi-
mately 29,000 and the standard error on
an estimate of 340,000 to be approxi-
mately 23,000, Therefore, the standard
error of the estimated difference of
172,000 is about 37,000.

37,000 = \ﬁ29,000)2 +(23,000)2

Consequently, the 63-percent confidence
interval for the 172,000 difference is
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TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1977 (Excludes Estimated
Percentages of Housing Units Pertaining to Lacking Complete Plumbing Facilities, Mobile Homes,
and Households with Head of Spanish Origin)

{68 chances out of 100}

Base of Estimated percentage’
percentage Qor 1or Zor 5 or 10 or 150r | 2bor 50

(000) 100 99 98 95 80 85 75
b ... ..., 24.6 246 24.6 24.6 246 246 248 286
10 ....... 14.0 14.0 14.0 14.0 14.0 14.0 17.5 20.2
25 ....... 6.1 6.1 6.1 6.1 7.7 9.1 1.1 12.8
50 ....... 3.2 3.2 3.2 3.9 5.4 6.5 7.8 9.0
100 ...... 1.6 1.6 1.8 2.8 3.8 46; 55 6.4
250 . ..., 0.6 08 1.1 1.8 2.4 29 35 4.0
800 ...... 0.3 0.6 0.8 1.2 1.7 2.0 25 2.9
1,000 0.2 0.4 0.6 0.9 1.2 1.4 i.8 2.0
2,500 0.07 0.3 0.4 0.6 0.8 09 1.1 1.3
5,000 0.03 0.2 0.3 0.4 05 0.6 0.8 0.9
10,000 0.02 0.13 0.2 0.3 0.4 0.5 0.6 0.6
25,000 0.01 0.08 on 0.2 0.2 0.3 0.4 0.4
50,000 - 0.06 0.08 0.12 0.2 0.2 0.2 0.3
75,000 - 0.05 0.07 0.10 0.14 0.2 0.2 0.2

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

one-hundredth of 1 percent.

TABLE V). Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking
Complete Plumbhing Facilities, Mobile Homes, and Households with Head of Spanish Origin: 1877

{68 chances out of 100}

Base of Estimated percentage’
percentage 0or 1o0r 2 or 5or 10 or 15 or 25 or

{000) 100 99 98 95 90 g5 | .75 50
S 32.2 322 | 322 | 322 322| 322 322 344
10....... 19.2 19.2 [ 19.2 | 19.2 192 19.2| 211 24.3
25 ... ... 8.7 8.7 8.7 8.7 92| 11.0{ 133 15.4
BO ....... 4.5 4.5 45 4.7 6.5 7.8 9.4 10.9
100 ...... 2.3 2.3 2.3 3.4 4.6 5.5 6.7 7.7
250 ...... 0.9 1.0 1.4 2.1 29 35 4.2 4.9
500 ...... 0.5 0.7 1.0 1.5 2.1 2.5 3.0 34
1,000 0.2 0.5 0.7 1.1 1.5 1.7 2.1 2.4
2,500 0.09 0.3 0.4 07 |. 09 1.1 1.3 1.5
5,000 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1
10,000 0.02 0.2 02 .| 03 0.5 05 0.7' 0.8
25,000 0.01 0.10| 014 0.2 0.3 0.3 0.4 0.5
50,000 - 007 010] 0.2 0.2 0.2 0.3 0.3
75,000 - 0.06 | 0.08| 012 0.2 0.2 0.2 0.3

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

one-hundredth of 1 percent.
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from 135,000 to 209,000 housing units,
Therefore, a conclusion that the average
estimate of this difference, derived from
all possible samples, lies within a range
computed in this way would be correct
for roughly 68 percent of all possible
samples, Similarly, the 90-percent confi-
dence interval is from 113,000 to
231,000 housing units, and the 95-
percent confidence interval is from
98,000 to 246,000. Thus, we can con-
clude with 95 percent confidence'that the
number of owner-occupied housing units
occupied by recent movers with five
persons, is different than the number of
owner-occupied units occupied by recent
movers with six persons or more since the
95-percent confidence interval of this
difference does not include zero or
negative values.

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

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

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

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

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

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

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

{68 chances out of 100}

Base of Estimated percentage®
percentage 0or 1or 2or 5aor 10 or 15 or 25 or 50

{000) 100 99 98 95 90 85 75
5........ 28.7 28.7 28.7 28.7 28.7 28.7 28.7 31.8
10 ....... 168 16.8 16.8 16.8 16.8 16.8 19.4 225
25 ., ..., 7.5 7.5 7.5 7.5 85 10.1 12.3 14.2
50 ....... 3.9 3.9 3.9 4.4 6.0 7.2 8.7 10.0
100 ...... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1
250 ...... 0.8 0.9 1.3 20 27 3.2 3.9 4.5
500 ...... 0.4 0.6 09 1.4 1.9 23 28 3.2
1,000 .... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2
2500 .... 0.08 0.3 0.4 0.6 09 1.0 1.2 1.4
5000 .... 0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
10,000 ... 0.02 0.14 0.2 0.3 0.4 0.5 0.6 0.7
25,000 ... 0.01 0.09 0.13 0.2 0.3 0.3 0.4 0.4
50,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3
75,000 ... — 0.05 0.07 0.1 0.2 -0.2 0.2 0.3

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

TABLE VIli. Standard Errars of Estimated Percentages of Housing Units Pertaining to Lacking
Complete Plumhing Facilities, Mobile Homes, and Households with Head of Spanish Crigin, for
Each of the Four Regions; Northeast, North Central, South, and West: 1977

{68 chances out of 100}

Estimated percentage®
Base of
percentage Dor lor 2or 5or 10 or 150r 25 or 50

(000) 100 99 88 95 90 85 15
5........ 36.9 36.9 36.9 36.9 36.9 369 36.9 38.2
10 ..+.... 226 22.6 22,6 22,6 226 226 ° 234 27.0
25 ....... 105 10.5 10.5 10.5 10.5 12.2 14.8 17.1
80 ....... 55 5.5 b.b b5 7.2 86 10.5 12.1
100 ...... 2.8 2.8 2.8 3.7 5.1 6.1 7.4 85
250 ...... 1.2 1.2 1.5 2.4 3.2 39 4.7 5.4
500 ...... 0.6 0.8 1.1 1.7 " 23 2.7 3.3 3.8
1,000 .... 0.3 0.5 0.8 1.2 1.6 1.9 2.3 2.7
2500 .... 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7
5000 .... 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2
10,000 ... 0.03 0.2 0.2 0.4 0.5 0.6 0.7 09
25,000 ... 0.01 0.1 0.2 0.2 03 0.4 0.5 05
50,000 ... 0.01 0.08 0.1 0.2 0.2 0.3 0.3 0.4
75,000 ... - 0.06 0.09 0.14 0.2 0.2 0.3 0.3

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

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

1. From table V, the standard error of
a 50-parcent characteristic on the hase
of 5,489,000 is 0.9 percentage points.

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

3. From table A-1, it can be seen by
cumulating the frequencies for the
first 2 categories that 2,288,000
owner-occupied housing units occu-
pied by recent movers, or 41,7 per-
cent, had 1 or 2 persons (actually, the
category of 2 persons is considered to
be from 1.5 to 2.5 persens) and that
an additional 1,108,000 housing units,
or 20.2 percent, had 3 persons (i.e.,
2.6 to 3.6 persons). By linear inter-
potation, the lower limit of the ©5-
percent confidence interval is found to
be about 2.8,

2.6 +{3.6-2.6) (48,2417} =28
20.2

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

25 +1(35-25) (561.8-41.7) = 3.0
20.2

Thus, the 95-percent confidence in-
terval ranges from 2.8 to 3.0 persons.

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

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

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

_readings and thus were the basis for the

measurement of the “content” error of
these AHS estimatas.

As part of the reinterview, an addi-
tional check was carried out for inter-
viewer evaluation and quality control,
This check was made at each of these
households to determine if the following
was done during the original interview:

1. The correct unit was visited.

2. The correct number of housing
units were interviewed at that address.
3. The correct information on ‘‘Year
Built’" was obtained.

4, The correct information on “Ten-
ure’’ was obtained, -

5. The correct information on “House-
hold Compaosition” was gbtained,

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

7. The correct information on 'Occu-
pancy Status’” was obtained.

The resuits of the 1977 reinterview
study were not available at the time of
publication. However, it is expected that
they will be similar to the results of the
1976 reinterview study which are pre-
sented in ‘the Census Bureau memo-
randum, “Reinterview Results for the
Annual Housing Survey—National
Sample, 1976.” Unlike the years prior to
1976, the respondent’s answers in the
reinterview were not reconciled to the
original answers given in the AHS inter-
view; i.e., after the question was answered
in the reinterview, the interviewer did not
present the previous responses and then
ask the respondent to decide upon the
best answer. Comparing the reinterview
results of 1976 with the years prior to
1976, we found that the estimates of
inconsistency of all items (nonattitudinal
and attitudinal) increased substantially in
the 1976 results. In other words, provid-
ing the interviewer with the original
response had the effect of reducing the
levels of inconsistency.

To summarize the results of the 1976
reinterview program: Overall, it showed
moderate to high levels of inconsistency
with about one-third of the non-
attitudinal items and a high level of
inconsistency with about one-third of the
attitudina! items. Only one-gighth of the
nonattitudinal items showed a low level
of inconsistency.

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

The following list shows the 1977
AHS-2 questionnaire numbers for those
items asked in the 1976 reinterview:
Nonattitudinal, sections IA and [IIB,
12%, 13", 15a, 15b, 15¢*, 36a, 36b*,
37a, 37b*, 49*, 50", 51a, 51b, 52a",
54z, 54b, 55a, 55b, 55¢*, 656a, 56b,
58", 58b*, 61a"; Attitudinal, section
1B, 102 all parts™, 103 all parts*, and
104 all parts™. Asterisks {*) indicate that
the item had an estimated index of
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inconsistency greater than 40. Since cross
tabulations involving these items may be
subject to a large distortion because of
the moderate to high response variance,
they should be considered to be less
reliable than comparable cross tabulations
which do not involve these items. The
cutoff at 40 was selected because (1) the
shape of the distribution had a natural
break before 40, {2) the large sampling
errors on the estimated indices indi-
cated little difference between those in-
dicies from 40 to 50 and those greater
than 50, and (3} the break between
moderate and high indices at 50 is arbi-
trary.

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

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

*U.8. OOVERMMENT PRINTING OPFICR; 1979 0-2B1-049/1074

Coverage errors.—With respect to errors
of coverage and estimation for missing
data, it was mentioned previously {in the
section on estimation) that the AHS new
construction sample had deficiencies in
the representation of conventional new
construction. During the sampling of
building permits, only those issued more
than 5 months before the survey began
were eligible to be selected to represent
conventional new construction. Due to
time constraints, it s not péssible to
sample units whase permits are issued less
than 5 months in advance of the survey.

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

In addition, the 1976 Coverage Im-
provement Program also had certain
deficiencies. First, when the canvassing
was done to identify mobile home parks
that were not in the sample frame or not
on the commercial tists, only 92 percent
of the census address frame ED’s were
represented. Second, it appears that the
listing procedyre {used to find mobile
homes placed outside parks, units con-
verted from nonresidential to residential,
and houses that had been moved onto
their present site) was not very efficient
for finding nonresidential conversions
(which might be primarily in business
districts}, since the listing procedure
started from a residential unit. (The

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

Finally, it is felt that deficiencies also
exist in ED's where area sampling
methods are used, As before, it had been
assumed that all units located inside these
ED’s would be represented in the sample.
However, it has been estimated that the
1977 AHS sample missed as much as 2
percent (i.e., as much as 400,000 units)
of all housing units in ED’s where area
sampling methods are used because these
units were not listed during the canvassing.

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

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

The 1877 estimates are based on data
collected in October 1977 through
January 1978 for the Anpnual Housing
Survey {AHS}, which was conducted by
the Bureau of the Census, acting as
collection agent for the Department of
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Housing -and Urban Development. The
sample for this survey was spread over
461 ‘sample areas (called primary sam-
pling units), comprising 923 counties and
independent cities with coverage in each
of the 50 States -and the District of
Columbia. - - N e et

Approximately 70,600 sample housing
units {both occupied and vacant) were
eligible for interview in the 1977 Annual
Housing Survey. Of this number, 4,000
interviews were classified as "noninter-
wew for various reasons. Occupied
housing units were classified as “noninter-
view,” mainly, because the occupants
refused to be interviewed after reﬁeated
calls. For vacant housing units, interviews
were not obtained because an informed
respon'dent was not found after repeated
visits, In addition to the 70,600, there
were also 6,300 sample units which were
\nsned but found not to be eligible for
interview for the AHS in terms of col-

ey

Iectmg information relevant to the 1977‘

housmg mventory )
1]

’Selectlon of sample areas.—The United

States was divided into areas made up of
counties and independent cities referred

to gls.primaw sampling units {(PSU’S)..

These PSU’s were then grouped into 376
strai.a, 156 of which consisted of anly
1 PSU which was in samb!e with cer-
tainty. These 156 strata were mostly the
larger SMSA's and were called self-
representing (SR), since the sample from
the sample area represented just that
PSU. Each one of the other 220 strata
consisted of a Qroup of PSU’s and were
referred  to as non-self-representing
{NSRY}, since the sample of housing units
from the sample PSU in a stratum repre-
sented the: other PSU’'s in the stratum
aswell.

One PSU was selected frorn each NSR
stratum with probability proportionate to
the. 1970 census population of the PSU,
{This resulted in 220 NSR sample PSU’s.)
In addition, the NSR strata were grouped
inte - 110 pairs and 1 stratum - was
picked. at random from each pair. From
this : stratum, an additional PSU was

-selected independently of the other PSU

selected from this stratum. Since the 2

PSU’s were independently selected, it was

possible for the same PSU to be selected
twice. This occurred in 25 instances,
producing an additional 85 NSR sample
PSU’s, thus giving a grand total of 461
PSU’s.

Designation of sample housing units for
the 1977 survey.—The sample housing
units designated to be interviewed in the
1977 survey consisted of the following
categories, which are descrlbed in detail
in succeeding sections.

1, _All sample housing units that were
interviewed in the 1876 survey (which
included all sampie housing units
that were sefected as part of the 1976
Coverage Improvement Program) and
that were not part of the 1977 re-
duction,

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

. 3. All sample housing units that were
selected . from the list of building
permits issied since the 1976 survey.
{This sample represented the housing
units built in permit-issuing:areas since
the 1976 survey.)

Selection -of the 1973 sample housing:
units.—The overall isampling rate used to-
select the sample for the 1973 AHS was
about 1 in 1,366. The within-PSU sam-
pling rate for the AHS was determined so
that the overall probability of selection
for each sample housing unit was the
same {e.g,, if the probability of selecting a

NSR PSU was 1 in 10, then the within-

PSU sampling rate would be 1 in 136.6).
Within the sample PSU’s, a sample of

the housing units enumerated in the 1970
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Census of Population and Housing was
selected for the AHS. In addition, a
sample of new construction building
permits was also selected to represent the
units constructed 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 1o be held in reserve for possible
future use for the AHS. The procedure
used to split this sample into equal-sized
samples is described in the next section,

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

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

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

The sample of new construction units
was selected from building permits issued

since January 1970, Within each samplie
PSU, the building permits were chronolo-
gically ordered by month issued, and
compact clusters of approximately four
hausing 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 procedure produced
clusters (or segments} of size-four housing

units for the sample taken from the -

census address frame, the new construc-
tion frame, and the area sampling frame
{mainly rural areas), Clusters of this size
should result in a minimum losé in
precision for estimates of housing char-
acteristics 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 sam-
pling 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'reliab'ilitv of the
AHS estimates of rural housing character-
istics by doubling the number of sar_'nplg‘a
housing units from rural areas. This was
accomplished by reactivating the reserve
sample selected in the original sampling
operatians in 1973 from rural areas only.
For the reserve sample selected in census
address and new construction frames, this

meant that the other half of each rural
cluster {an expected two housing units)
was reactivated in 1974, Similarly, for the
area sampling frame, this meant the entire
reserve cluster (an expected four housing
units) was reactivated in 1974 if the
cluster was rural. This supplementation
increased the overall probability of selec-
tion for sample housing units in rural
areas to about 2 in 1,366; whereas, the
overall probability of selection for sample
housing units in urban areas remained at
1in 1,366. '

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

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

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

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

4, Mobile homes placed in parks either

missed in the 1970 ‘census or estab-
" lished since the 1970 census.

5. Mobile homes placed outside parks

since the 1970 census or vacant at the

time of the 1970 census,

A 'sample of new construction units
whose permits were issued before January
1970 was selected in two stages. First,
units whose permits were issued before
January 1970, but which were completed
after the census, were identified from the
Survey of Construction {SOC), a survey
qf building permits conducted monthly

* by the Bureau of the Census. These units

were then sampled so that the overall
probability of selection was about 1 in
1,320, -

A sample of mobile homes placed in a
park missed by the census or established
after the census was also selected in two
stages. During the first stage, a list of
mobile home parks was ‘obtained from
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commercial listings. This list was, then
supplemented by additional parks identi-
fied by a canvassing operation similar to
that performed in ED’s where area sam-
pling methods are used. The second stage
consisted of dividing the parks into
clusters of an expected size of four sites.
These clusters were then sampled so that
the overall probhability 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 mobile
home parks) were found. Finally, the
intervening structures that had been listed
which did not have a chance of selection
in the AHS were identified and the units
within these structures were interviewed,

1977 reduction.—By 1977, the addition
to the sample from primarily new con-
struction and the coverage improvements
had increased the total sample size {inter-
views plus noninterviews) to about
81,000. The sample was reduced by
about 7 percent to approximately 75,000.
However, this reduction did not include
any CEN-SUP! wunits or units which
were selected as part of the 1976 Cover-
age |mprovement Program. Thus, the
overall prohability 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 yrban, and about 1 in 736, if they
were rural.

1970 Census of Population and Hous-
"ing.—The estimates pertaining to the
1970 housing inventory {i:e., the housing

'CEN-SUP wunits resulted from a 1970
census evaluation study and represented units
missed in the 1970 census,
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inventory that existed at the time of the
1970 census} are\ based on either 20-, 15-
or b5-percent sample data collected in
April 1970 for the Decennial Census of
Population and Housing. A detailed
description of the sample design can be
obtained in the 1970 census report,
HC{1}-81, Detailed Housing Char-
acteristics, United States Summary. .

ESTIMATION

AHS national sample.—The AHS national
sample produced estimates of two types:
Estimates of the 1977 housing inventory
and estimates of units removed from the
housing inventory between .1973 and
1977 {i.e., 1973-1277 lost units}. Each
type of estimate employed a separate,
though similar, estimation procedure.

1977 housing inventory.—In 1977, the
AHS estimates employed a three-stage
ratic estimation procedure. However,
prior to implementation of the proce-

' dure, the basic weight {i.e., the inverse of

the prr;bability 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 proce-
dure was employed for sample housing
units from non-self-representing {(NSR)
PSU’s only. This procedure was designed
to reduce the contribution to the variance
arising from the sampling of PSU’s. The
first-stage ratio estimation procedure

takes into account the differences that

existed at the time of the 1970 census in
the distribution by tenure and residence
of the housing population estimated from
the sample NSR PSU’s and that of the
NSR housing population in each of the
four census regions of the country,

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

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

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

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

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

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

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

The third:stage ratio estimation
procedure was employed for all AHS
sample units. This procedure was de-
signed to adjust the AHS sample esti-
mates of housing {i.e., the estimates
employing the noninterview, first-stage,
~and second-stage adjustments) to in-
dependently derived current housing
estimates for 4 categories of vacant hous-

‘ing units and for 24 categories of occu- -

pied housing units. Each of these 24
categories is a combination of the char-
acteristics of residence, tenure, race of
head, and sex of head. .

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

category was as

\

Current independent estimate of housing

units in the category

AHS sample estimate of housing units
in the category

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

The denominators of the ratios were
obtained from the weighted estimates for
the AHS sampie units, using the existing
weight after the second-stage ratio esti-
mation procedure. The computed third-
stage ratic estimation factor was then
. applied to the existing weight for each
‘sample unit in each third-stage ratio
estimation categor(l. :

The second- and third-stage ratio esti-
mation procedures were iterated in order
to bring the AHS estimates into close
agreement with both sets of “in-
dependent’’ estimates. The second-stage
was modified so that the estimates for all
15 categories 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 wunits to the *"unbiased” sample
estimates for 14 categories of new con-
struction units for each of the 4 regions
{i.e., 9 categories for conventional new
construction units and § for new con-
struction maobile homes) and,_as before,
of adjusting the AHS sample estimate of
1 category of conventional new' con-
struction units” to  an independently
derived current estimate. .

The numerators were either the
unbiased weighted estimates for the AHS
sample units, using the existing weight
after the first-stage ratio estimation
procedure {i.e., the estimates employing
the noninterview and first-stage adjust-
ments}) or the i’ndependem 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 stag'e of ratio
estimation. The factors resulting from

this iterative process were then applied to

the existing weight on the appropriate

recm“ds, and the resulting ‘prodﬁct was

used as the final weight for tabulation.
The effect of the third-stage’ ratio

" estimation procedure, as well as the over-

all estimation procedure, was to reduce
the sampling error for most statistics
below what would have been obtained by
simply weighting the results of the sample
by the inverse of the probability of

selection. The distribution of the housing -

population setected for the sample dif-
fered somewhat, by chance, from that of
the nation as a whole in such basic

housing characteristics as tenure, vacancy

status, residence, race of head, and sex of

,head. These characteristics are probably

closely correlated with other housing
characteristics measured for the: AHS.
Therefore, through the use of the three-
stage ratio estimation procedure, one can
expect the sample estimate to be im-
proved substantially.

1973-1977 lost units.—The 1973-1977
lost unit estimates employed the three-
stage ratio estimation procedure used to
produce the AHS national estimates of
the 1973 housing inventory, described in
the 1973 Current Housing Report, Series

H-150-73, General Housing Character-
istics for the United States and Regions.
These 1973-1977 lost units do not in-
clude the housing'units from the 1976
Coverage |Improvement. Since the
1973-1977 lost units existed, by defini-
tion, in the 1973 housing inventory, there-
was a 1973 housing inventory weight
associated with each 1973-1977 lost unit.
This weight, adjusted for the 1977 re-

" duction, was used to tabulate the esti-

mates of the characteristics of the
1973-1977 lost units. Also, the general
effect of this estimation procedure was to
reduce the sampling error for most sta-
tistics below what would have been oh-
tained by simply weighting the results of
the sample by the inverse of the prob- .
ability of selection,

:Ratio estimation procedure of the 1970

Census of Population and Housing.—This
report presents data on:the housing char-
acteristics of the 1970 Census of Popula-

-tion and Housing. The statistics based on

1970 census sample data employed a
ratio estimation procedure which -was

.applied separately for each of the three
" census samples. A detailed description of

the ratio estimation procedure employed
for the 1970 census: can be obtained in
the 1970 census report, HC{1}-B1,
Detailed Housing Characteristics, United
States Summary.

RELIABILITY OF THE ESTIMATES

There are two types of possible errors
associated with estimates based on data
from sample surveys; sampling and non-
sampling errors. The following is a
description of the sampling and non-
sampling errors associated with the AHS
national sample and of the nonsampling
errors associated .with the 1970 census

“estimates. A description of the sampling

errorsassociated with the sample esti-
mates from the 1970 census appears in
the 1970 census report, HC{1}-B1, De-
tailed .Housing Characteristics, United
States Summary. The sampling errors for
1970 census data are much smaller than
for AHS data. Therefore, in making com-
parisons between the two data sources,
it can be safely assumed that the census
data are subject to zero sampling errors,
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Sampling errors,—The particiiar 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
sampiing error is the standard error which
measures the precision with which an
estimate from a sample approximates the
average results of all possible samples. In
addition, the standard error, as calculated
for this report, partially reflects the varia-
tion in the estimates due to some non-
sampling errors, but it does not measure,
as such, any systematic biases in the data.
Therefore, the accuracy of the estimates
depends on both the sampling and non-
sampling errors measured by the standard
error, and biases and some additional
nonsampling errors not measured by the
standard error.

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

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

2. Approximately 90 percent of the
intervals from 1.6 standard errors be-
low the estimate to 1.6 standard errors
above the estimate would incfude the
average result of all possible samples;

3. Approximately 95 percent of the
intervals from two standard errors
below the estimate to two standard
errors above the estimate would in-
clude the average result of all possible
samples.
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The average result of all possible
samples either is or is not contained in
any particular computed interval, How-
ever, for a particular sample, one can say
with specified confidence that the average
result of all possible samples is included
in the constructed interval,

The figures presented in the following
tables are approximations to the standard
errors of various estimates shown in this
report, in order to derive standard errors
that would be applicable to a wide variety

of items and also could be prepared at a
moderate cost, a number of approxi-
mations were required. As a result, the
tables of standard errors provide an in-
dication of the order of magnitude of the

standard errors rather than the precise

standard error for any specific item.

Standard errors of estimates of levels.—
Tables I, 11, 1ll, and IV present the
standard errors applicable to the 1977
national housing inventory estimates in

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1977 (E;tcluding Estimates of
Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Oaly, Lacking Complete
Plumbing Facilities, Mobile Homes, New Construction, Rural Housing Units, Source of Water,
Households with Head of Spanish Origin, Urban Housing Units, and Vacant Housing Units)

{68 chances out of 100)

Standard error Standard error
Size of - Size of
pstimate Total or estimate Total or
White Black White Black
{000} {000) {000) {000} {000} {000}
o .......... 2 211000...... 40 38
5 ... ... 3 312500...... 63 53
10 ......... 4 4]5000...... 88 55
25 ... 6 6] 10,000..... 120 -
50 ......... g 9125000..... 168 —
100 ........ 13 13| 50000..... 177 -
250 ........ 20 20 ] 75,000 ..... 95 -
500 -........ 29 28

TABLE Il. Standard Errors of Estimated Numbers of Housing Units Pertaining to Cooking Fuel,
Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mohife Homes, New
Construction, Source of Water, and Househuolds with Head of Spanish Origin: 1977

{68 chances out of 100)

Standard error Standard error
Size of . Size of ‘
estimate ‘Total, White, or Black " estimate Total, White, or Black
Spanish arigin Spanish origin
(000} (000} (000} (000} (000) . | (o00)
0.......... 2 211000...... 48 45
5 .. 3 312500...... 76 64
10 ......... 5 5|5000...... : 105 66
25 ... ... 8 813 10,000..... 144 -
50 ......... 11 111 25,000..... 202 —
100 ........ 15 i5 | 50,000..... 213 -
250 ........ 24 24 | 75,000..... 114 —
500 ... ... 34 33 '
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this report and tables V and V! present
the standard errors applicable to
1973-1977 lost housing unit estimates in
this report. Table VI presents the stand-
ard errors for each of the four regions;
Northeast, North Central, South, and
West. Linear interpolation should be used
to determine standard error for levels of
estimates not specifically shown in tables
{ through V11,

Standard errors of estimates of per-
centages.—The reliability of an estimated
percentage, computed by using sampie
data for both numerator and denomina-

tor, depends upon bhoth the size of the
' percentage and the size of the total upon
which the percentage is based. Estimated
percentages are relatively more reliable
than the corresponding estimates of the
numerators of the percentages, particu-
tarly, if the percentages are 50 percent ar
more.

Tables VIII, 1X, X, X1, X1, XIl}, and
X1V present the standard errors of
estimated percentages. Tables VIII, 1 X, X,
and XI| show the approximate standard
errors of all national estimated per-
centages of housing units. Tables X!l and
X1 show the approximate standard
errors of national estimated percentages
of 1973-1977 lost housing units. Table
X1V shows the approximate standard
errors of all regionél estimated percent-
ages of housing units. Two-way inter-
polation should be used to determine
standard errors for estimated percentages
not specifically shown in tables VIl
through X1V,

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

Standard errors of ratios,—For ratios of
the form {100} (x/y), where x is not a
subclass of y, tables VI through XIV
underestimate the standard error of the
ratio when there is little or no correlation
between x and y. For this type of ratio, a
better approximation of the standard

TABLE I}, Standard Errors of Estimated Numbers of Urban or Rural Housing Units: 1977

{68 chances out of 100}

Standard error

Rural housing units pertaining
to cooking fuel, Urban housing units per-
' heating fuel-electricity only, | taining to cooking fuel,
Size of Ru.ra! hdusing mabile h.omes, newcon-  theating fuel-electricity only,
estimate - units (except struction, source Df lacking complete plumbing
those in next column)|  water, households with facilities, mahile homes,
' head of Spanish origin, new construction, and
, and urban housing units (ex- source of water
cept those in next column)
Total or Total, White, or Total, White, or
white | B | spanishorigin | B1%K E Spanish origin | B12°K
{000) {000) (000) {000} .(000) (000) {000}
0......... 1 1 2 2 3 3
5 ... 2 2 3 3 4 4
10 ........ 4 4 4 4 5 5
25 ... 6 6 7 7 8 8
50 ........ 8 8 10 10 1M 1
100 ....... 11 18 14 14 16 16
250 ..., .. 18 17 22 21 25 25
500 ....... 25 24’ 31 30 35 34
1,000...... 35 33 43 a1 50 47
2500...... 55 46 68 57 78 66
5000...... 76 48 94 59 108 68
10000..... 104 - 129 - 148 -
25,000..... 146 - 181 - 208 —
50,000" .. .. 153 - 190 - 219 -
TABLE V. Standard Ervors of Estimated Numbers of Vacant Housing Units: 1977
(B8 chances out of 100}
Standard zrror
Size of s Rural year-round Total, urban, or
estimate Total year-round Urban year- vacants ru.ral seasonal and
) vacants round vacants migratory vacants
{o0oo {000) (000} {oom {com
C......... 1 2 1 2
5 ... 2 3 2 4
10 ........ 3 4 3 5
25 ... ... 5 6 5 8
50 ........ 7 9 8 "
100 ....... 10 12 11 16
250 ....... 17 20 18 28
500 ....... 24 28 27 43
1,000...... 35 40 42 69
2500.... .. 59 66 83 144
3500...... 74 79 - —
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error may be obtained by letting the

standard error of the ratio be approxi-
mately equal to:

o \? o\?
(100) (x/y) (x—x) +(71)

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

denominator

Hlustration of the use of the standard
error tables. Hiustration |.—Table A-1 of
this report shows that in urban areas of
the United States there were 21,809,000
renter-occupied housing units in 1977,
Interpolation of the data in table Il
shows ‘/that the standard error of an
estimate of this size is approximately
170,000, The following procedure was
used in interpolating:

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

Size of Standard
estimate error
{000) (000}
10,000 ......... 129
21,809 ......... i X
26000 ......... 181
By wvertically interpolating between
129 and 181, the entry for “'x” is

determined to be:

21,809—10,000 = 11,809
25,000-10,000 = 15,000

129 + 11809 (1g1_129) = 170

]

Consequently, the 68-percent confidence
interval, as shown by these data, is from
21,639,000 to 21,279,000 housing units.
Therefore, a conglusion that the average
estimate of 1977 housing units of this
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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 averége esti-
mate, derived from all possible samples,
lies within the interval from 21,537,000
to 22,081,000 housing units with 90
percent confidence; and that the average
estimate lies within the .interval" from
21,469,000 to 22,149,000 housing units
with 95 percent confidence.

Table A-1 alsc shows that of the
21,809,000 renter-occupied housing units
in urban areas, 6,447,000, or 29.6 per-
cent, were occupied by two persons.
Interpotation of the data in table XI (i.e.,
interpolation on both the base and per-
cent) showsthat the standard error of the
above percentage is 0.4. The following
procedure was used in interpolating.

The inlformation presented in the fol-
lowing table was extracted from table
Xl. The'entry for “p" is the one
sought. ‘

Base of . Estimated berce[ltag‘e

percentage :

{000) 25 29.6 50
10,000 .. 06 a 0.7
21,809 .. ' p
25,000 ., 04 b 0.4

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

20.6-250=446
50.0-25.0 = 25.0

0. 6+“25—'0(0 7-0.6) =

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

29.6—-25.0=46
- 50.0-25.0=25.0

04+ 250(04 04)

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

determined to be 0.4, .

.t

21,809—10,000 = 11,809
* 25,000-10,000= 1'5 000

11,809

15 000(04 06)

0.6+

TABLE V. Standard Errors of Estimated Num-
bers of Lost Housing Units: 1973:1977(Ex-
cluding Estimates of Lost Housing ' Units
Pertaining to' Lacking Bedroom, **Lacking
Kitchen Facilities, Lacking Some™ or All
Plumbing Facilities, and Other Vacant)

r

{68 chances out of 100} ~ -~

Size of

‘ Standard

estimate error -¢

{000) {000},
O, ' 2
5. 3
10............. 4
25 ... 7
50............. 10
100............ 14
250 . ......... .. 22
500 ............ . 32
750 ... ... ... . 41
1000 .......... 49
1,760 ... ... ... N 70
2500 .......... . 89
TABLE VI, Standard Errors of Estimated

Numbers. of Lost Housing Units Pertaining to
Lacking Bedroom, Lacking Kitchen Facilities,
Lacking Some or All Plumbing Facilities, and
Other Vacant: 19731977 _

|
{68 chances out of 100)

‘Size of _ Sfandard
gstimate ’ error
(poo} {000}
O.............. 2
B 3
10 ...l 5
25 ...l 8
50 ............. 1"
100............ 16
280 ... ... ...... 27
500 ............ ) 42
750 . ........... b6
1,000 .......... 69
1750 .......... 107
2500 .......... 145
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TABLE Vila. Standard Errors of Estimated
Numbers of Housing Units Pertaining to Each
of the Regions; Northeast, North Central,
South, and West: 1977 {Excluding Estimates
of Housing Units Pertaining to Cooking Fuel,
Heating Fuel-Electricity Only, Lacking Com-
plete Plumbing Facilities, Mobile Homes, New
Construction, Rural Housing Units, Source of
Water, . Households with Head: of . Spanish
Origin, Urban. Housing Units, and Vacant
Housing Units)

{68 chances out of 100)

Sizeof |Standard| Size of JStandard
estimate error estimate error

-(000) (Qo0) (000) {000}
o....... 2] 1,000 .. 45
5....... 3% 2,500 .. 70
0...... 4 | 5,000 .. a7
25 ...... 7 { 10,000 . 133
50...... 10| 25,000 . 187
100..... 14 | 50,000 . 196
250..... 22| 75,000 . ~ 105
500..... 32 :

Nate: For standard errors of regional esti-
mates of rural housing units or urban housing
units and of wvacant housing units, use the
national standard errors in tables 1}l and IV,
respectively, multiplied by 1.1,

TABLE Vitb. Standard Errors of Estimated
Numbers of Housing Units Pertaining to

" Cooking Fuel, Heating Fuel-Electricity Only,
Lacking Camplete’ Pumbing Facilities; Mobile
Homes, New Construction, Source of Water,
and Households with Head of Spanish Origin,
for Each of the Regions; Northeast, North
Central, South, and West: 1977

{68 chances out of 100)

TABLE VIII. Standard Errors of Estimated Percentages of Urban Year-Round Vacant Housing Units
and of Total Housing Units (Excluding Estimated Percentages of Housing Units Pertaining to
Cooking Fuel, Heating Fuel-Electricity Only, Lacking Complete Plumbing Facilities, Mobhile
Homes, New Construction, Rural Housing Units, Source of Water, Households with Head of
Spanish Origin, Urban Occupied Housing Units, and Total Vacant Year-Round Housing Units): -

Size of |Standard | Size of |[Standard

" estimate error estimate error

- {000) (000} {oco) (a00)
0....... 3 1,000 .. 54
5....... ' 4| 2,500 .. 84
10...... 51 5,000 .. 117
25 .. ..., 9| 10,000 . 160
50...... 12 { 25,000 . 225
100 .. ... 17 | 50,000 . 236
250 ,.... 27| 75,000 . 126
500..... 38

1977 .
' {68 chances out of 100)
Base of ‘Estimated percentage'
percentass ' “gor. 1 10t | 2or 5ar | 100r | 150r | 250r
(000) 100 99 | 98 95 90 85 75 50
5. ... 24.6 246 | 206 | 246 | 246 | 246 248 28.6
10 ... ..., 14.0 14.0 | 140 | 14.0 | 14.0 140| 175 20.2
25, ..... 6.1 6.1 6.1 6.1 7.7 91| 111 12.8
50 ....... 32 3.2 3.2 3.9 5.4 6.5 78 9.0
100 .. ... 1.6 1.6 1.8 2.8 3.8 4.6 5.5 6.4
250 ... ... 0.6 0.8 1.1 1.8 2.4 29 35 4.0
500 ...... 0.3 0.6 0.8 1.2 1.7 2.0 2.5 2.9
1,000 0.2 0.4 0.6 0.9 1.2 1.4 1.8 2.0
2,500 0.07 0.3 0.4 0.6 0.8 0.9 1.1 1.3
5,000 0.03 02| 03 0.4 0.5 0.6 0.8 0.9
10,000 0.02 013 | 02.| 03 0.4 0.5 0.6 0.6
25,000 ... 0.01 008 | 011] 0.2 0.2 0.3 0.4 0.4
150,000 . .. - 006 | 008 012] 02 0.2] ‘0.2 0.3
75000 ...| . - 0.05.| 007| o010 014 0.2 0.2 0.2

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

one-hundredth of 1 percent.

Consequently, the 68-percent c‘:onfiden'ce
interval, as shown by these data, is from
29.2 to 30.0 percent; the 90-percent
confidence interval is from 29.0 to 30.2
percent; and the 95-percent confidence
interval is from 28.8 to 30.4 percent.

" Mustration 1l.—Table A-2 of this report

shows that in the rural areas of the
United States in 1977 there were 127,000
specified owner-occupied farm housing
units, Interpolation of the data in table
11l shows that the standard error of an
estimate of this size is approximately
12,000. Consequently, the 68:peri:ent
confidence interval is from 115,000 to
139,000 housing units. Therefore, a con-
clusion that the average estimate, derived

from all 'possible samples, of 1977

~ specified owner-occupied farm housing

units lies within a range computed in this
way would be correct for roughly 68
percent of all possible samples. Similarty,
we could conclude that the average esti-
mate, derived from all possible samples,

lies within the interval from 108,000 to
146,000 housing units with 90 percent
confidence; and that the average estimate
lies within the interval from 103,000 to
151,000 housing units with 95 percent
confidence,

Table A-2 also shows that of the
127,000 specified owner-occupied farm
housing units in rural areas, 54,000, or
425 percent, were owned free and clear.
Interpolation of the data in table X (i.e,,
interpolation on both the base and the
percent) shows that the standard error of
the above percentage is 5.0 percentage
points. Consequently, , the '68-percent
confidence interval, as shown by these
data, is from 37.5 to 47.5 percent; the
90-percent confidence interval is from
34.5 to 50.5 percent; and the 95-percent
confidence interval is from 32.5 to 52,5
percent, ‘

Differences.—The standard errors shown
are not directly applicable to differences
between two sample estimates. The stand-
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ard error of a difference between esti-
mates is approximately equal to the
square root of the sum of the squares of
the standard errors of each estimate
considered separately, This formula is
guite 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 formuta will over-
estimate the true error. However, if there
is a high negative correfation between the
two characteristics, the formula will
underestimate the true standard error,

{Hustration of the computation of the
standard error of a difference. —Table A-1
shows that in urban areas of the United
States there were 3,359,000 renter-
occupied housing units with three persons
in 1977. Thus, the apparent difference
between the number of 1977 renter-
occupied housing units in urban’ areas
with 2 person‘s and those with 3 persons
is 3,088,000. Interpolation of the data in
table 111 shows that the standard error of
an estimate of 6,447.000 is approxi-
mately 104,000, and that the standard
error of an estimate of 3,359,000 is
approximately 77,000. Therefore, the
standard error of the estimated difference
of 3,088,000 is about: |

129,000 = 4/(104,000) + (77,000)2

Consequently, the 68-percent confidence'
interval for the 3,088,000 difference is
from 2,958,000 to 3,217,000 housing
units.’ Therefore, a conclusion that the
average estimate of this difference, de--
rived from all possible samples, lies within
a range computed in this way would be
correct for roughly 88 percent of all
possible samples, Similarly, the 90-
percent confidence interval is from
2,882,000 to 3,294,000 housing units,
and the 95-percent confidence interval is
from 2,830,000 to 3,346,000. Thus, we
can conclude with 95 percent confidence
that the number of 1977 renter-occupied
housing units in urban areas with two
persons is greater than the number with
three persons, since the 95-percent con-
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TABLE 1X. Standard Errors of Estimated Percentages of Total Housing Units Pertaining to Cooking
Fuel, Heating Fuel-Electricity Only, Lacking Complete PMumbing Facilities, Mobile Homes, New
Construction, Source of Water, and Households with Head of Spanish Origin; of Seasonal-and
Migratory Vacant Housing Units; and of 'Urban Housing Units Pertaining to Cooking Fuel, Heating
Fuel-Electricity Only, Mobile Homes, Lacking Complete Plumbing Facilities, New Construction,

and Source of Water: 1977

{68 chances out of 100}

Base of

Estimated percentage!

percentage Dor 1or Z2or 5or 10 or 15 or 2501 50
{000) 100 99 98 95 90 85 75
7
5........ 334 | 334 |334 | 2334 | 334 334| 334| 354
10 ....... 20.1 20.1 20.1 20.1 20.1 20.1 217 25.0
25 ... 9.1 9.1 9.1 9.1 a5 11.3]| 137 15.8
50....... 4.8 4.8 4.8 49 6.7 8.0 9.7 11.2
100 ...... 2.4 2.4 2.4 35 4.8 5.7 6.9 7.9
250 ...... 1.0 1.0 1.4 2.2 3.0 36 4.3 5.0
500 ..... 0.5 0.7 1.0 1.5 2.1 25 31 15
1,000 0.3 0.5 0.7 1.1 15 1.8 2.2 25
2,500 0.10 0.3 0.4 0.7 1.0 1.1 7.4 16
5,000 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1
10,000 0.03 0.2 0.2 0.3 0.5 0.6 0.7 0.8
25,000 0.01 010 014 0.2 0.3 0.4 0.4 0.5
50,000 0.01 007 010]| 0.2 0.2 0.3 0.3 0.4
75,000 - 006 | 008| 013 0.2 0.2 0.3 0.3

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

one-hundredth of 1 percent,

TABLE X. Standard Errors of Estimated Percentages of Total Year-Round Vacant Housing Units, of
Year-Round Rural Vacant Housing Units, and of Rural Housing Units {Excluding Estimated
Percentages of Rural Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only,
Mobile Homes, New Construction, Source of Water, and Househnlds with Head of Spanish

Origin:1977

{68 chances out of 100}

Estimated percentage’

Base of

percentage 0or 1or 2or 5 or 10 or 1thor | 250r 6

 (000) 100 99 98 | 95 %0 85 75 ¢
5. ... ..., 19.7 19.7 {197 197 | 197 | 197 215 24.8
10....... 10.9 10.8 {109 109 109| 125] 182 175
25 ... .. 4.7 4.7 4.7 438 6.7 7.9 9.6 11.1
50 ....... 2.4 2.4 2.4 3.4 a7 5.6 6.8 78
100 ...... 1.2 1.2 1.6 24 33| 40 4.8 55
250 ...... 0.5 0.7 1.0 15 2.1 25 30 3.5
500 ...... 0.2 0.5 0.7 1.1 15 1.8 2.1 2.5
1,000 0.12 0.3 0.5 0.8 1.1 1.3 1.5 1.8
2,500 0.05 0.2 0.3 0.5 0.7 0.8 1.0 1.1
5,000 0.02 0.2 0.2 0.3 0.5 0.6 0.7 0.8
10,000 0.01 011 | 02 0.2 0.3 0.4 0.5 0.6
25,000 - 007 | 0.10 0.2 0.2 03| 03 0.4

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

one-hundredth of 1 percent.
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fidence interval of this difference does
not include zero or negative values.

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

1. From the appropriate standard error

table, determine the standard error of
.a B0-percent characteristic on the base
of the median; :

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

3. Using the distribution of the char-
acteristic, read off the confidence
interval
points established in step 2.

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

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

Hiustration of the computation of the
B5-percent confidence interval for a
median. —Table A-1 of this report shows
the median number of persons in owner-
occupied housing units in urban areas was
2.7 in 1977. The base of the distribution,
from which this median was determined,
s 31,890,000 housing units.

1. From table Xl, the standard error of
a B0-percent characteristic on the base
of 31,890,000 is 0.4 percentage
points.

a

TABLE XI. Standard Errors of Estimated Percentages of Rural Housing Units Pertaining to Cooking
Fuel, Heating Fuel-Electricity Oaly, Mohile Homes, New Construction, Source of Water, and
Households with Head of Spanish Origin, and of Urban Housing Units (Excluding Estimated
Percentages of Urban Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only,
Lacking Complete Plumbing Facilities, Mobile Homes, New Construction; and Source of Water):
1977

{68 chances out of. 100)

corresponding to the two

Base of Estimated percentage’
pefentag Oor “lor 2or 50r 100r 15 or 25 or,

(000) 100 99 98 95 90 85 76 |- %0
5 ..., 274 27.4 27.4 27.4 274 27.4 274 30.7
0., 15.9 15.9 15.9 15.9 159 15.9 18.8 217
25 ....... . 7.0 7.0 7.0 7.0 8.2 9.8 11.9 13.7
50 ....... 3.6 3.6 3.6 4.2 5.8 6.9 8.4 97
100 ...... 1.9 1.9 1.9 3.0 a1 4.9 6.0 6.9
250 ...... 0.8 0.9 1.2 1.9 2.6 3.1 3.8 4.3
500 ...... 0.4 0.6 0.9 1.3 1.8 2.2 271, 31
1,000 .... 0.2 0.4 0.6 0.9 1.3 1.6 1.9 2.2
2,500 0.08 0.3 a4 0.6 0.8 1.0 1.2 1.4
5,000 0.04 0.2 0.3 0.4 0.6 0.7 0.8 1.0
10,000 0.02 014 02 0.3 0.4 0.5 0.6 0.7
25,000 ... 0.01 0.09 0.12 0.2 0.3 0.3 0.4 0.4
50,000 ... — 0.06 0.09 0.13 0.2 0.2 0.3 0.3

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

TABLE X1, Standard Errors of Estimated Percentages of Last Housing Umits: 1973-1977
{Excluding Estimated Percentages of Lost Housing Units Pertaining to Lacking Bedroom, Lacking
Kitechen Facilities, Lacking Some or Al Plumbing Facilities, and Gther Vacant)

{68 chances out of 100)

Base of Estimated percentage®
PEICENTA®E | g or tor | 20r | Sor | Wor | t5or | 250r |
(000} 100 93 38 95 30 85 75
-I

5........ 26.7 26.7 28.7 26.7 26.7 26.7 26.7 30.2
16 ....... - 154 15.4 15.4 154 154 15.4 18.5 214
25 ..., 6.8 6.8 6.8 6.8 8.1 9.6 11.7 135
B0 ....... 35 3.5 3.5 42| 57 6.8 8.3 9.6
100 ...... 1.8 1.8 1.9 29 4.1 4.8 5.8 6.8
250 . ..... 0.7 0.9 1.2 1.9 2.6 3.1 3.7 4.3
500 ...... 0.4 0.6 0.8 1.3 1.8 2.2 2.6 3.0
7%0 ...... 0.2 0.5 0.7 1.1 1.5 1.8 2.1 25
1,000 .... 0.2 04 0.6 0.9 1.3 1.5 1.8 2.1
1,750 0.10 0.3 05 0.5 0.7 1.0 1.4 1.6
2,500 0.07 0.3 0.4 0.6 0.8 1.0 1.2 1.4

' Swandard errors are presented 1o the nearest one-tenth of 1 percent except when the standard
error is less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest
one-hundredth of 1 percent,
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2, To obtain a two-standard-error
confidence interval on the estimated
median, add to and subtract from b0
percent twice the standard error de-
termined in step 1. This yields per-
centage limits of 49.2 and 50.8.

3. From table A-1, it can be seen by
cumulating the frequencies for the
first 2 categories that 14,705,000
owner-occupied housing units, or 46.1
percent, had 1 and 2 persons {actually,
for purposes of calculating the median,
the category of 2 persons is considered
to be from 1.5 to 2.5 persons) and
that an additional 5,679,000 owner-
occupied housing units, or 17.8
percent, had 3 persons {i.e., 2510 3.5
persons). By linear interpolation, the
fower limit of the 95-percent confi-
dence interval is found to be about:

49.2-46.1 __ _
2.5+ (3.5-2.5} —378 2.7

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

50.8-46.1 _

2.5+(35-25
3 ) 17.8

2.8

Thus, the 95-percent confidence in-
terval ranges from 2.7 to 2.8 persons.
Although it appears that this confi-
dence interval has the sample estimate
as the lower limit, it actually is a
reflection of the rounding error as-
sociated with the median {see the
paragraph on rounding errors in this
appendix},

Nonsampling errors.—In general, non-
sampling errors can be attributed to many
sources: Inability to obtain information
about all cases, definitional difficulties,
differences in the interpretation of
questions, inability or unwillingness to
provide correct information on the part
of respondents, mistakes in recording or
coding the data, and other errors of
collection, response, processing, coverage,
and estimation for missing data. As can
be seen from this list, nonsampling errors
are not unique to sample surveys since
they can, and do, occur in completns
censuses as well,
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TABLE XIit. Standard Ervors of Estimated Percentages of Lost Housing Units Pertaining to Lacking
Bedroom, Lacking Kitchen Facilities, Lacking Some or All Pumbing Facilities, and Other Vacant:

19731977 ,
{68 chances cut of 100)
Base of Estimated percentage
PETCENtage | o tor | 208 | Sor | 100r | 15or | 2or |1
(000} 100 99 98 95 30 85 75..
5........ 313 31.3 31.3 31.3 31.3 31.3 31.3 338
10....... 18.6 18.6 18.6 18.6 18.6 18.6 20.7 239
25 ....... 84 8.4 8.4 8.4 2.1 10.8 13.1 1561
O ....... 4.4 4.4 4.4 4.7 6.4 7.6 9.3 10.7
100 ...... 2.2 22|« 22 33 45 5.4 6.5 7.6
250 ...... 0.9 1.0 1.3 2.1 2.9 3.4 4.1 48"
500 ...... 05 0.7 0.9 1.5 2.0 2.4 29 3.4
750 ...... 0.3 0.5 0.8 1.2 1.7 2.0 24 2.8
1,000 .. .. 0.2 0.5 0.7 1.0 1.4 1.7 2.1 24
1,750 0.13 0.4 0.5 0.8 1.1 1.3 1.6 1.8
2,600 .... 0.09 0.3 0.4 0.? 09 1.1 1.3 15°

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

one-hundredth of 1 percent.

Obtaining a measurement of the total
nonsampling errar associated with the
estimates from a survey is very difficult,
considering the number of possible

sources of error, However, an attempt

was made to measure some of the non-
sampling errors associated with the
estimates for both the 1970 Census of
Population and Housing and the 1977
AHS national sample.

1970 census.—A number of studies were
conducted to measure two types of
general errors associated with 1970
census estimates: “‘Coverage’ and ‘‘con-
tent” errors. The "coverage’ errors de-
termined how completely housing units
were counted in the census and included
space errors, definitional errors, and
occupancy errors. The 'content’ errors
measured the accuracy of the data col-
lected for enumerated housing units.
These errors were measured by reinter-

‘views, record checks, and other surveys.

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

ing in the 1970 Census; and PHC(E}-10,
Accuracy of Data for Selected Housing

" Characteristics as Measured by Reinter-

views.

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

As part of the reinterview, an addi-
tional check was carried out for inter-
viewer evaluation and quality control,
This check was'made at each of these
households to determine if the following
was done during the originat interview:

1. The correct unit was visited.

2, The correct number of housing
units were interviewed at that address.
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3~ The correct information on "Year
Built’" was obtained.

4. The correct information on “Ten-
ure’ was obtained.

8. The correct information on ““House-
hold Composition’” was obtained.

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

7. The correct information on “‘Occu-
pancy Status’ was obtained.

The results of the 1977 reinterview
- study were not available at the time of
publication. However, it is expected that
they will be similar to the results of the
1976 reinterview study which are pre-
sented in the ~Census Bureau memo-
randum, “'Reinterview Results for the
Annual Housing Survey—National
Sample, 1976.” Unlike the years prior to
1976,' the respondent’s answers in the
reinterview were not reconciled to the
original answers given in the AHS inter-
view; i.e., after the question was answered

in the reinterview, the interviewer did not~

present the previous responses and then
ask the respondent to decide upon the
best,answer,. Comparing the reinterview
results of 1976 with the years prior to
1976,. we found that the estimates of

inconsistency of all items (nonattitudinal .

and attitudinal) increased substantially in
the 1976 results. In other words, provid-
ing the interviewer with the original
response had the effect.of reducing the
levels of inconsistency.

To summarize the results of the 1976
reinterview program: Qverall, it showed
moderate to high levels of inconsistency
with about one-third of the nonat-
titudinal items and a high level of in-
consistency with about one-third of the
attitudinal items. Only one-eighth of the
nonattitudinal itemssshowed a low level
of inconsistency.

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

TABLE Xiva, . Standard Errors of Estimated Percentages of Housing Units Pertaining to Each of
the Four Regions; Northeast, North Central, South, and West: 1977 {(Excluding Estimated
Percentages of Housing Units Pertaining to Cooking Fuel, Heating Fuel-Electricity Only, Lacking
Complete Plumbing Facilities, Mobile Homes, New Construction, Rural Housing Units, Source of
Water, Househalds With Head of Spanish Origin, Urban Housing Units, and Vacant Housing Units)

168 chances out of 100}

Base of Estimated percentage’
percentage | o . 1or 200 | Sor | 10or | 150r | 250r

{000) 100 99 98 95 90 85 75 50
5. ....... 28.7 287 | 287 | 287 287 | 287 287 31.8
10 ....... 16.8 168 | 168 | 16.8 168 | 168 194 225
25 ..., 75 756 | 75 | 75 85| 101 123 14.2
50 ....... 3.9 39 39 4.4 6.0 7.2 8.7 10.0
100 ...... 2.0 2.0 2.0 3.1 4.3 5.1 6.2 7.1
250 ...... 0.8 0.9 13 2.0 27 3.2 3.9 45
500 ...... 0.4 0.6 0.9 1.4 1.9 2.3 2.8 3.2
1,000 . ... 0.2 0.4 0.6 1.0 1.3 1.6 1.9 2.2
2,500 .... 0.08 0.3 0'4 0.6 0.9 1.0 1.2 14
5,000 0.04 0.2 0:3 0.4 0.6 07| ~ 09 1.0
10,000 0.02 014} 02 0.3 0.4 0.5 o6l 07
25,000 ... 0.01 009 | 013]| 0.2 0.3 0.3 0.4 0.4
50,000 . .. - 0.06 | 0:09| 014 0.2 0.2 0.3 0.3
75,000 ... - 005| 007 | o0.11 0.2 0.2 0.2 0.3

Note: For standard errors of regional estimated percentages of rural housing units, use national
standard errors in tables X or X!, multiplied by 1.1, For regional estimated percentages of urban
housing units, use national standard errors in tables 1X or XI, multiplied by 1.1. For regional
estimated percentages of vacant housing units, use national standard errors in tables VIIE, IX or X,

multiplied by 1.1,

' Standard errors are presented to the nearest one-tenth of 1 percent except when the standard
error i5 less than one-tenth of 1 percent; in those cases, the standard error is shown to the nearest

one-hundredth of 1 percent.

The following list shows the 1977
AHS-2 questionnaire numbers for those
items asked in the 1978 reinterview:
Nonattitudinal, sections IllA and 1B,
12*, 13*, 15a, *15b, 15¢*, 36a, 36b",
37a, 37b*, 49", 50, B1a, 51b, 52a”,
54a*, S54b, 55a, 55b, Bbc*, 56a, 56b,
58a*, 58b*, B1a”; Attitudinal, section
111B, 102 all parts®, 103 all parts”, and
104 all parts™. Asterisks*{*) indicate that
the item had an estimated index of
inconsistency greater than 40, Since cross
tabulations involving these items may be
subject to a large distortion because of
the moderate to high response variance,
they should be considered to be less
reliable than comparable cross tabulations
which do not involve these items. The
cutoff at 40 was selected because (1) the
shape of the distribution had a natural

break hefore 40, (2) the large sampling
errors on the estimated indices indicated
little difference between those indices
from 40 to 50 and those greater than 50,
and {3) the break between moderate and
higih indices at 50 is arbitrary.

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

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

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

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

In addition, the 1976 Coverage Im-
provement Program also had certain
deficiencies. First, when the canvassing
was done to identify mobile home parks
that were not in the sample frame or not
on the comimercial lists, only 92 percent
of the census address frame ED’s were
represented. Second, it appears that the
listing procedure {used to find mobile
homes placed outside parks, units con-
verted from nonresidential to residential,
and houses that had been moved onto
their present site) was not very efficient
for finding nonresidential conversions
{which might be primarily in business
districts}), since the listing procedure
started from a residential unit. {The
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TABLE Xivb, Standard Errors of Estimated Percentages of Housing Units Pertaining to Cooking
Fuel, Heating Fuel-Electricity Only, Lacking Complete Mumbing Facilities, Mobile Homes, New
Construction, Source of Water, and Households with Head of Spanish Origin, for Each of the Four
Regions; Northeast, North Central, South, and West: 1977

- {68 chances out.of 100}

Base of Estimated percentage"
percentage Oor 1or 2or bor 10 or 15 0r 25 or:

(000) 100 99 98 95 30 85 75 50
5 ... ..... 36.9 3.9 { 369 | 369 369| 369 369 38.2
10....... 22.6 226 | 226 | 22.6 2261 226 | 234 27.0
25 ... 10.5 105 | 10.5 | 10.5 105 | 122 | 148 17.1
50 ....... 5.5 5.5 5.5 5.5 7.2 861{ 105 12.1
100 ...... 28 2.8 2.8 3.7 5.1 6.1 7.4 8.5
250 ...... 1.2 1.2 1.5 2.4 " 3.2 3.9 47 5.4
500 ...... 0.6 . 0.8 1.1 1.7 2.3 27 3.3 3.8
1,000 . ... 0.3 05 | o8 1.2 1.6 19| 23 2.7
2,500 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7
5,000 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2
10,000 . .. 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9
25,000 0.01 011§ 02 0.2 0.3 0.4 0.5 0.5
50,000 ... 0.01 008 011] 0.2 0.2 0.3 0.3 0.4
75,000 ... - 0.06] 009! 014 0.2 0.2 0.3 0.3

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

one-hundredth of 1 percent.

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

Finally, it is felt that deficiencies also
exist in ED’'s where area sampling
methods are used, As before, it had been
assumed that all units located inside these
ED’s would be represented in the sample.
However, it has been estimated that the
1977 AHS sample missed as much as 2
percent {i.e., as much as 400,000 units)
of all housing units in ED"s where area
sampling methods are used because these
units were not listed during the can-
vassing.

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

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

The 18977 estlmates are based on data
collected
January 1978 for the "Annual Housing

Survey (AHS), which was conducted by
the Bureau of the Census, acting as

collection agent for the Department of
Housing and Urban Development.  The

sample for this survey was spread over -

461 sample areas (called primary sam-
pling units}, comprising 923 counties and

independent cities with coverage in each

of the 50 States and the District of
Columbia. '
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in October 1977 through .

Apprommately 70 600 sample housmg
uhits (both occupied and vacant} were
eligible for interview in the 1977 Annual
Housing Survey. Of this number; 4,000
interviews, .were classified as “non-
interview” for various reasons. Occupied
housing units were classified as‘ “non-
interview;"” mainly, because the occupants

_ réfused to be' interviewed ‘after repeated
calls. For ‘vacant housing units, interviews

were not obtained because an informed
respondent was not found after repeatéd
visits. In addition to the 70,600, there
were also 6,300 sample units which were

visited but found not to be eligible for
‘interview for ‘the AHS in terms of col-

lecting information relevant to the 1977
housing inventory.

Selection of sample areas.—The United
States was divided in;d‘areas made up of
counties and independent ‘cities referred
to as primary ‘sampling units (PSU's).
These PSU's were then grouped into 378
strata, 156 of which consisted of only

‘one PSU which was in sample with

certainty. These .156 strata were mostly
the ‘larger SMSA's and were called self-
representing (SR); since the sample from

" the sample area represented just- thét

PSU. Each one of the other 220 strata
consisted of a group of PSU's and were
referred . as non-self-representing
{NSR}, since the sample of housing units
from the sample-PSU in a stratum. repre-
sented. the other PSW's in the stratum as
well,

One PSU was selected from each NSR
stratum with probability proportionate to

the 1970 census population of the PSU. -

{This resulted in 220 NSR sample PSU’s,)
In addition, the NSR strata were grouped
into 110 pairs and 1 stratum was
pi(’:k‘ed at random from each pair, From
this stratum,
selected independently ,of the other PSU
selected from.this stratum. Since the two
PSU's were independently selected, it was
possibie 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.

an additional. PSU was. .

[ e A

" Designation of sample housing units for

the 1977 survey.—The sample housing
units designated to be interviewed in the
1977 survey consisted of .the following
categories, which are described in detait
in succeeding sections. y

LS All sample housmg un|ts that were
“ interviewed in the 1976 survey {which
~included all sample housmg units
‘ that were selected as part of the 1976
Coverage Improvement Program} and .
that were not‘ part of the 1977 re-
duction, ) | _
- 2. All sample housing units that were
“either type A nonlnterwewsjh.e., units
~eligible to be interviewed) or type B
nohi_r!terview:s {i.e., units not eligible
for interview at the time of the survey
but which could becomé eligible in
the future} in the 1976 survey and
that were not part of the 1977 reduc-
tion. (For a list of reasons for type A
and type B noninterviews, see the
facsimile of the 1977 AHS question-
naire, page 1.} ‘

3. Ali sample housing units that were-
selected from the list of. building
permits issued since the 1976 survey.
{This sample represented th'e housing
units built in permit- |ssumg areas since’
the 1976 survey.) '

Selection of the 1973 sample housmg
units.~The-overall sampling ‘rate used to
select the sample for the 1973 AHS was.
about 1 in 1,366. The within-PSU sam-
pling rate for the AHS was determined so

“that the overall probabitity 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', a sample of
the-housing units enumerated in.the 1970
Census of Popylation 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._
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sample twice as large as needed. This
sample was split into two equal-sized
samples—one to be used for the AHS and
one-to -be held in reserve for - possible
future use for the AHS. The procedure
.used to split this sample into equal-sized
samples is described in the next section.

The sample-of 1970 census units was
selected in several stages. Within ths
sample’ PSU's, the first step was the
selection of a, sample of census enu-
meration dISITICtS (ED s}, administrative
units used’ in the 1970 census. The
probability of selection for an ED was
proportional * to. the following 1970
census counts of housing units (HU_’si and
persons in group guarters combined in
the-following formula: * -

.«

.Number of HU's
in the ED

Number of group
+ quarters persons
in the ED
3

- The next step was to select an ex-
pected cluster of about four neighboring
housing units within each sample ED. For
most of the ED's, ‘the 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 ~ wnits) and & segment was
selected. Those selected segments with an
expected size which was a multiple of
four were further subsampled at the time
of the survey so that an expected four
housing units were chosen for interview.

The sample of new construction- units
was selected fram building permits issued

since January 1970. Within each ;._gmplé-

PSU, the building permits were chrono-
logically ordered by month issued, and
compact clusters of approximately four
housing units were created. These clusters
were then sampled at the rate of 2 in
1,366. - Housing units constructed since
the 1970 census in argas 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
sarﬁple selection procedure produced
clusters (or segments) of size-four housing
units for the sample taken from the
census address frame, the new con-
struction frame,__ and the area sampling
frame {mainly rural areas). Clusters of
this size should result in a minimum loss
in precision for estimates. of housing
characteristics in rural areas because of
the heterogeneity of neighboring units,
Hov\,’e\rer,i clusters of size-two housing
units were considered to be more
optimum w1th|n those areas ‘where the
housing charactensncs of ne|ghbor|ng

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
spl:ttmg operation was carried out within
the clusters selected from the area sam-
pling frame; every other area sample
cluster of four housing units was used for
the survey and the remaining clusters
were assigﬁed to the reserve sarﬁrllple.v

Selection of ‘supplel"nental sample housing
units in rural areas.—in 1974, "it was
decided to increase the reliability of the
AHS estimates of rural housing ch_ara.c-
teristics by doubling the .number of
sample housing units from rural areas.
This was accomplished by reactivating the

feserve sample selected in ‘the original :

sampling oaperations in 1973 from rural
areas only. For the reserve sample

selected in census address and néw con:

struction frames, this meant’ that the
other hatf of each rural cluster’ (an

expected two housing units} was reacti-"

vated in 1974. Similarly, for the area
sampling frame,
reserve cluster {(an expected four houéing
units) was reactivated in 1974 if the
cluster was rural: This supplementation
increased the overall probability of

this meant the entire’

selection for sémple housing units in rural
areas 1o about 2 in 1,366; whereas, the
overall probability of selection for sample
housing units in urban areas remained ‘at
1in 1,366, R
Selection of sample housing units for the
1976 Coverage Improvement Program.—
The 1976 Coverage Improvement Pro-
gram was undertaken to correct certain
deficiencies in the AHS national sample
from the census. address and néw con-
struction frames. The coverag;e defi-
ciencies included the following units:

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

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

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

4. Mobile homes placed in parks either
missed in the 1870 census or
established since the 1970 census.

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

A sample of new construction units
whose permits were issued before.January

'1970 was selected in two stages.. First,

units whose permits were issued. before
January 1970, but which were completed
after the census, were identified from the
Survey of Construction (SOC), a survey
of building permits conducted ‘monthly
by the Bureau of the Census. These units
were then sampled so that the overall
probability of selection was about 1iin
1,320. . )
A sample of mobile homes placed ina
park missed by the census or established

‘after the census was also selected in'two

stages. Puring. the first stage a list’ of
mobile. home parks was obtamed from
commercial hstmgs. This list was then
supplemented by additional parks identi-
fied by a canvassing operation similar to
that performed in ED's .where area sam-
pling methods are used. The second stage
consisted of dividing the parks into
clusters of an expected size of four sites.
These clusters were then sampled so that
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the overall probability of -selection was
about 1 in 1,366. ) T
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 tensus), 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 structure;-.théft- 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 seilection
in the AHS were identified and ;He units
within these structures were interviewed.

1977 REDUCTION

By 1977, the addition to the sample from
primarily new construction and the cover-
.age improvements had increased the total
sample sizé {interviews ‘plus  non-
interviews) to about 81,000. The sample
was reduced by “about 7 percent to
_approximately - 75,000. However, this
reduction did not include any CEN-SUP!
units or units which were selected as part
of the 1976 Coverage -lmprovement Pro-
gram. Thus, the overall probability of
selection for these latter units remained
unchanged, and, for the rest of the units,
the probability of selection was about 1
in 1,472 if they were urban and about 1
in 736 if they were rural .

ESTIMATION

In 1977, the AHS estimates employed a
three-stage ratio estimation procedure.
However, prior to implementation of the
Pprocedure;
inverse of the probability of selection)
was adjusted to account for the type A
noninterview housing units encountered
in the AHS. This noninterview adjust-
ment was done separately‘for occupied
" TCEN-SUP units resulted from a 1970

census evaluation study and represented units
missed in'the 1970 census, )
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the basic weight ‘(i.e., the-

and vacant wunits. The noninterview
ad;ustment was equal to the following
ratio:

Iaterviewed housing units
+ noninterviewed housing units
Interviewed housing units

The first-stage ratio estimation pro-
cedure was employed for sample housing
units tfrom non-self-representing (NSR)

PSU’s onlty. This procedure was designed-
1o 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
tfor. each specified category was as
fqllows:” . oo '

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

;

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

The second-stage ratio estimation
procedure was designed to adjust the
AHS sample estimate of one category of

conventional new construction units; i.e,,
one category. of sample units built
April 1, 1970, or later, to an inde-
pendently derived current estimate where
a‘ known deficiency in the AHS sample’
exists (see the section on nonsampling
error) for each of the four regions. This
estimate was considered to be the best
estimate available for the number of
conventional .new construction units in
this category. The second:ﬁ;age ratio,
estimatian 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 rat|05 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 esti-
mation 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 thirdstage ratio estlmatlon pro-
cedure was employed for ali the AHS sam-
ple units. This procedure was designed to
adjust the AHS sample estimates of hous-
ing (i.e., the estimates employing the
noninterview, first-stage, and second-stage
adjustments} to independently derived

“current housing estimates for 4 categories

of vacant housing units and for 24 cate-
gories of occupied housing units. Each of
these 24 categories is a combination of
the characteristics of residence, tenure,
race of head, and sex of head.

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

Cﬁrrent-ir}dependent 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




APPENDIX B—Continued

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 Sur-
vey- (HVS), a quarterly vacancy survey
also conducted by the Bureau of the
Census. -~ -

The denominators of the ratios were
obtained from the weighted estimates for
the AHS sample units, using the existing

weight after the second-stage ratio esti-’

mation procedure. The computed third-
stage ratio estimation factor was then
applied to the existing weight for each
sample .unit in each third-stage ratio
estimation category.: ’ :
The second- and third-stage ratio
estimation procedures were iterated in
order to bring the AHS estimates into
close agreement with both sets of “in-
dependent” estimates. The second-stage
was modified so that the estimates for all
15 categories of new construction would
be identical to the estimates before the
thi'rd-stage. Hence, the repeated second-:
stage had the effect of controlling the
A_HS sample estimates of new construc-
tion units to the “unbiased” sample
estimates for 14 categories of new
construction units for each of the 4
regions (i.e., 9 categories for conventional
new construction units and 5 for new
cohstruction mobile homes) and, as
before, "of adjusting the AHS sample
estimate of 1 category of conventional
new construction units to an .inde-
pendently derived current estimate,

"'The numerators were either the un- -

biased weighted estimates for the AHS
sample uni‘ts,‘using the existing weight
after the first-stage ratio estimation pro-
cedure {i.e., the estimates employing the
noninterview and first-stage adjus:tments)
or thé 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 pr'ocess 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 we!l as the over-
all estimation procedure, was to reduce
the sampling error for most statistics
below what would have been obtained by
simply weighting the results of the sample
by the inverse of the probability of

selection, The distribution-of the housing

popuiation selected for the sample

differed somewhat, by chance, from that

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

status, residence, race of head, and sex of -

head. These characteristics are probably
closely correlated with other housing
characteristics measured for the AHS.
Therefore, through the use of the three-
stage ratio estimation procedure, one can
expect the sample estimate to be im-
proved substantially.

RELIABILITY OF THE ESTIMATES

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

sampling errors associated with the AHS .

national sample,

Sampling errors.—The particular sample
used for this survey is one of a large
number of possible samples of the same
size that could have been selected using
the same sample design. Even if the same
schedules, instructions, and interviewers
were used, estimates from each of the
different samples would differ from each
other, The 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
estir_nate from a sample approximates the
ave_rége results of all possible samples. In
addition, the standard error, as calculated
for this report, partially refiects the vaiia-
tion in the estimates due to some non-
sampling errors, but it does not measure,
as such, any systematic biases in the data.
Therefore, the accuracy of the estimates
depends on both the sampling and non-
sanipling 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 cal-
culated for each sample, then: '

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

2. Approximately 90 percent of the
intervals from 1.6 standard errors
below the estimate to 1.6 standard
errors above the estimate wouid
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. How-
ever, for a particular sample, one can say
with specified confidence that the average
result of all possible samples is included
in the constructed interval.

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

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

Standard errors of estimates of
percentages.—The reliability of an esti-
mated percentage, computed by using
samplte data for both numerator and
dencminator, depends upon both the size
of the percentage and the size of the total
upon which the percentage is based.

Estimated percentages are relatively more
reliable than the corresponding estimates
of the numerators of the percentages,
particularly if the percentages are 50
percent or more.

Tables V, VI, VII, and VIII present the
standard errors of estimated percentages,
Table V shows the approximate standard
errors of all national estimated percent-
ages of housing units except -those
pertaining to the specified items in table
1. The standard errors shown in table Vi

should be used for those specified items. .

Table VI shows the approximate stand-

ard errors of all regional percentages of -

TABLE I. Standard Errors of Estimated Numbers of Housing Units: 1977 {Excluding Estimates of
Housing Units Pertaining to Lacking Some or All Plumbing Facilities and Households with Head of

Spanish Origin)

{B8 chances out of 100}

Size of Standard error Size of Standard error
estimate Total o Black estimate Total or Bk
White White
{000} {000} {000) {ooo) {000) {000}

O......... 2 2(1,000...... 40" 38
5 ... 3 31 2500...... 63 53 .
10 ........ 4 41 5000...... 88 b5
25 ..., B 6| 10000..... 120 —
5 ........ 9 91 25000..... 168 -,
100 ....... 13 13| 50,000..... 177 -
250 ....... 20 20| 75,000..... 95 -
500 ....... 29 28

TABLE 11. Standard Errors of Estimated Numbers of Housing Units Pertaining to Lacking Some or
All Plumbing Facilities and Households with Head of Spanish Origin: 1977

(68 chances out of 100}

. Standard errar . Standard error
Sizeof Size of
estimate Total, White, or estimate Total, White, or
) L Black i L Black
Spanish origin Spanish origin
(000} (000) {o00) {000} {0o0) - ~ (000}
0......... 2 2]1,000...... ‘ 48 45
5......... 3 312500...... 76 64
10 ........ 5 51 5000...... 105 66
25 ........ 8 84 10,000..... 144 -
50 ........ 11 11 { 25,000..... 202 -
100 ....... 15 161 50,000..... 213 |- -
250 ....... 24 241 75000..... 114 -
500 ....... 34 33 '

.
i

housing units except those pertalnlng to
the specified item in table 1V. Tabie Vil
should be used for that specn‘led |tem for
each of the four regions; Northeast North
Central, South, and West. Two'wav |nter_
polation should be used to .determine
standard errors for estimated percentages
not specifically shown in  tables V
through VIII, . " '

Included in tables | through Vi are
estimates of standard errors for estlmates
of zero and zero percent, These estlmates
of standard errors are cqnsnde_red to be

TABLE 11, Standard Errors of Estimated
Numbers of Housing Units Pertaining to Each

- of the Regions; Northeast, North Central,
South, And West: 1977 (Excluding Estimates
of Housing Units Pertaining to Lacking Some
or All Plumbing Facilities}

{68 chances out of 100}

‘Size of | Standard| Size of ] Standard
estimate error. astimate error
{000) (000) {000 {00D)
...... 2 (1,000 .. | + 45
5...... 3 §2,600 .. 70
10 .. 4 |5,000 .. a7
25..... 7 110,000 . 133
50..... 10 {25,000 . 187
100.. 14 {50,000 . C 196
250.. 22 75,000 . © 105
500 .. 32 ' R
TABLE 1V. Standard Errors of "Estimated-

Numbers - of Housing Units Pértaining to
Lacking Some or All Plumbing Facilities for

Each of the Regions; Northeast, Horth
Central, South, and West: 1977
{68 chances out of 100}

Size of | Standard| Size of | Standard

estimate error estimate error

{000) {000) {000) {000)
0...... 3 11,000 .. 54
h...... 4 (2,600 .. - 84
10..... 5 [5,000 .. - 117
25..... 9 (10,000 . 160
50..... 12 (25000 .| .. 225
100. ... 17 {50,000 . 236
250.... 27 175,000 . 126
B00.... 38
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overestlmates of the true standard errors
and should be used primarily for con-
struction of confidence intervals for
characterlsucs 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 vy, tables V through VIII
underestimate the standard error of the
ratio when there is little or no’ correlation
between x and y. For this type of ratio, a
better alpproximation of the standard
érror may be obtained by letting the
standard error of the ratio be approxi-
mately eqgual to: ) Lo

. o \?, fo \?
(100) (x/¥) (;5) *(VY-)

where: x

= the numerator of the ratio
y = the denominator of the
ratio . . -
g, = thestandard error of the
numerator -
o, .= the standard error of the

denominator

Hiustration of the use of the srandard
error tables. llustration I.—Table A-1 of
this report shows that in the United

States there were 22,346,000 owner-

occupied housing units with garbage

collection service once a week in.1977.
in table 1°

Interpolation of the data
shows that the standard error of an
estimate of this size is approximately
160,000. The foliowing . procedure was
used in interpolating:;

.The information presented in the table
below was extracted from table !. The

_entry for “x"" is the one sought. -,
. Size of Standard
gstimate ereor
{(qo0). {aoo)
10,000 ......... 120
22346 ......... ' L%
25,000 . . 168
By vertically interpolating between
120 and 168, the entry for “x” is

determined to be 160,

22,346-10,000 = 12,346
25,000-10,000 = 15,000

120 + 12,346

| 15000(168 ~-120) =

a

160

Consequent!y, the 68-percent confidence
interval, as shown by these data,.is from
22,186,000 to 22,506,000 housing units.
Therefore, a conclusfon that the average
estimate of . 1977 housing units of this

type lies within a range computed in this’

way would be correct for roughly 68
percent of all possible samples. Similarly,
we could conclude that the average esti-
mate, derived from all possible samples,

~lies within the interval from 22,080,000

to 22,602,000 housing units with 90
percent confidence; and that the average
estimate lies within the interval from
22,026,000 to 22,666,000 housing units
with 95 percent confidence. . ,

Table A-1 also shows that of the
22,346,000 owner-occupied housing units
with .garbage collection service once a
week in 1977, 1,431,000, or 6.4 percent,
had a family or primary individual
income between $5,000 and $6,999.
Interpolation of the data in table V (i.e.,
interﬁolation on both the base and per-
. cent) shows that the standard error of the
above percentage is 0.2 percentage points,
The following procedure was used in
interpolating.

The information presented in the fol-
lowing table was extracted from' table

V. The entry for “p” is the one
sought. R

‘Base of Estimated percentage
percentage

000) 5 |84 |10
10,000 . . 0.3 a 0.4
22,346 .. ’ p .
25,000 .- 0.2 b 0.2

) 1. By horizontal interpolation between
0.3 and-0.4, the entry for cell “a' is
“determined to be 0.3. :

6.4-5.0=1.4
10.0-5.0= 50

03+—'(04 0.3} =

2.'Bv horizontal interpolation betwe_en
0.2 and 0.2, the entry for cell “b’ is
determined to be 0.2,

6.4-50=14
10.0—5.0 =50

02+-—(02 0.2} =

3. By vertical interpolation between
0.3 and 0.2, the entry for
.determined to be 0.2.

22,346-10,000 = 12,346 °
25,000—10,000 = 15,000
12,346 '

0.3+15000 (02 03)

Yl

p’ois

Consequently, the 68-percént confidence
interval, as shown by these data, is from
6.2 to 6.6 percent; the 90-percent confi-
dence interval is from 6.1 to 6.7 percent;
and the 95-percent confidence interval is
from 6.0 to 6.8 percent.

Hustration 1. —~Table A-3 of this report
shows that in the United States in 1977
there were 664,000 owner-occupied

“housing units tacking some or all plumb-

ing facilities that were occupied 3 months
or longer. Interpolation of the.data in
table |1 shows that the standard error of
an estimate of this size is approximately
39,000, Consequently, the B68-percent
confidence’ interval is from 625,000 to

'_7'03,000 housing units. Therefore, a con-

clusion that the average estimate, derived
from all possible samples, of 1977 owner-
occupied housing units lacking some or
all plumbing facilities that were occupied
3 months oflonger 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 e§tima’te, derived from
possible samples.' lies within the interval
from 602,000 to 726,000 housing units
with 90 percent confidence; and that the
average ‘estimate lies within the interval
from 586,000 to 742,000 housmg units
with 95 percent confidence,

Table A-3 also shows that of the
664,000, 1977 owner-occupied housing
units lacking some or all plumbing facili-
ties, that were occupied 3 months or
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longer, 80,000, or 12.0 percent, had a
family or primary individual income
between $5,000 and $6,999. Inter-

polation of the data in table VI {ie.,
interpolation on both the base and the
percent} shows that the standard error of
the above percentage is 2.1 percentage
points, Consequently, the 68-percent
confidence interval, as shown by these
data, is from 9.9 to 14.1 percent; the
90-percent confidence interval is from 8.6
to 154 percent; and the 95-percent con-
fidence interval is from 7.8 to 16.2
percent, '
Differences. —The standard errors shown
are not directly applicable to differences
between two sample estimates. The stand-
ard error of a difference between esti-
mates is approximately equal to the
square root of the sum of the squares of
the standard errors of each estimate
considered separately, This formula is
guite accurate for the difference between
estimates of the same characteristics in
two different areas or the difference
between separate and uncorreiated
characteristics in the same area. 1f there is
a high positive correlation hetween the
two characteristics, the formula will over-
estimate the true error, However, if there
is @ high negative correlation between the
two characteristics, the formula will
underestimate the true standard error,

‘Hlustr'at}on of. the computation of the
standard error of a difference. —Table A-1

shows that in the Unitec_j States in 1977 .

there were 2,077,000 owner-occupied
housing units with garbage collection
service once a week that had a family
or primary individual income between
$10,000 and $12,499. Thus, the apparent
difference between the number of owner-
occupied housing units with garbage
“collection service once a week that had a
family or primary' individual ‘income
between - $5,000 and $6,999 and the
number that had a family or primary
individual income between $10,000 and
$12,499 is 646,000, Interpolation of
the data in table | shows that the stand-
ard error on an estimate of 2,077,000 to
be approximately 57,000 and the stand-
ard error on an estimate of 1,431,000 to
be approximately 47,000. Theréfore, the
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TABLE V. Standard Errors of Estimated Percentages of Housing Units: 1977 {Excludes. Estimated
Percentages of Housing Units Pertaining to Lacking Some or All Plumbing Facilities and
Househalds with Head of Spanish Qrigin}

(68 chances out of 100)

" Base of

Estimated percentage’

percentage Qor lor - 2or 5or 10 or 150r 25 or 50

{000} 100 . 99 98 95 90 85 75 .
5 .. ... 206. | 246 |246 | 246 | 246, | 246 208| 288
0...... 14.0 140 | 140 | 140 | 140 140! 175 20.2
25 .. ..... 6.1 6.1 6.1 6.1 7.7 91| .11.1.) 128
50 .. ..... 3.2 3.2 3.2 3.9 5.4 . 85 7.8 9.0
100 - . ... 16 (. 16 18 | 28 | 38 46| .55} - 64
250 ...... 0.6 0.8 1.1 1.8 | 24 29 35 4.0
500 ...... 0.3 06 .| 08 1.2 1.7 20 2.5 29
1,000 0.2 0.4 0.6 09 | 1.2 14 1.8 2.0
2,500 0.07 0.3 | 0.4 0.6 0.8 0.9 1.1 1.3
5,000 0.03 0.2 0.3 0.4 0.5 06| 08B 0.9
10,000 002 | 1©013] 02 0.3 0.4 0.5 0.6 0.6
25,000 0.01 008 | 011] 0.2 0.2 0.3 0.4 0.4
50,000 ~{ '008| 008| 012| 02 | 02 0.2 0.3
75,000 - 005| 007| 010} 014 0.2 0.2 0.2

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

one-hundredth of 1 percent.

1

TABLE vt Standard Errors of Estimated Percentages of Housing Units Pertaining to Lacking Some .
-or All Plumhing Facilities and Households with Head of Spanish Origin: 1_977

{68 chances out of ‘100)

y e

" - Base of

Estimated percentage’

percel.'tltage Oor 1or 2or . 50r - 1Qor 15 or 25 or 50 X
{000} 100 99 98 95 90 | 85 75
5....i... 322 322- 322 | 322 322 322 322 .344
10....... 19.2 19.2 [19.2 [19.2 192 [ 192 231. 24.3°
25....... ‘8.7 87 | 87 8.7 9.2| 110} 133 15.4
50 ....... 45 45 | .45 | 47 65| 78| ‘ol 10.9
100 ...... 2.3 2.3 2.3 3.4 4.6 56| 67| 7.7
250 ....... 0.9 1.0 1.4 2.1 29| 35 4.2 4.9
500 ...... 05 0.7 1.0 1.5 2.1 25 3.0 3.4
1,000 0.2 0.5 0.7 | 11 1.5 171 21 24
2,500 009! 03 04| 07 | "09 1.1 1.3 1.5
5,000 . 0.05 0.2 0.3 0.5 0.7 0.8 0.9 1.1
10,000, 002 02 [ 02 | 03 05| 05| 07f .08
25,000 0.01 0.10] 014 02 0.3 0.3 0.4 0.5
50,000 - 0.07 | 010 | 0.2 0.2 0.2 03| .03
75,000 ... - 0.06 | 008 ]| 0.12 02| 02 0.2 0.3

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

one-hundradth of 1 percent.
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standard error of the estimated difference
of 646,000 is about 74,000

74,000 = \/ (57,0002 + (47,000)2

Consequently, the 68-percent confidence
interval for the 646,000 difference is
from 572,000 to 720,000 housing units.
Therefore, a conclusion that -the average
estimate of this difference, derived from
all possible samples, lies within ‘a range
computed in this way would be correct
for roughly 68 percent of all possible
samples. Similarly, the 90-percent con-
fidence interval is from 528,000 to
764,000 housing units, and the
96-percent confidence: interval ‘is from
498,000 to 794,000. Thus, we can con-
clude with 95 percent confidence that the
number of 1977 owner-occupied housing
units with garbage collection service once
a week that had a fa.mily or primary

individual income between $10,000 and _

$12,499, is greater than the number
with, an income between $5000 and
$6,999, since the 95-percent confidence
* interval of. this difference does not in-
clude zero or negative values.

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

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

1. From the tables, determine the
standard_error of a 50-percent charac-
teristic on the base of the median:

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

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

method for’
- measuring the reliability of the estimated ~

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

A two-standard-error confidence inter-
val may be determined by finding the
values corresponding to- B0 percent plus
and minus twice the standard error deter-
mined in step 1. For about 95 out of 100
possible samples, the average median
from all possible samples would lie be-
tween these two values, -

Illustration of the computation of the'

95 percent confidence interval for a
median. —Table A-1 of this report shows
the median family or primary individual
income of owner-occupied housing units
with garbage collection service once a
week in the United States was $17,100 in
1977. The base of the distribution, from
which this median was determined, is
22,346,000 housing units.

.. 1. From table V, the standard error of
a bOpercent characteristic on the base
of 223486,000 is 0.4 percentage
points. ' '

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

3. From table A-.1, it can be seen by

cumulating. -the frequencies for the -

- first 6 categories that 9,527,000 hous-
ing units, or 42.6 percent, had a
family aor primary individual income

-up to $14,999 and an additional
3,872,000 housing units, or 17.3 per-
cent, had a family or primary indi-
vidual income between $15,000 and
$19,999, By linear interpolation, the
lower limit of the 95-percent con-
fidence interval is found to be about:

17.3
= $16,900

limit of the
interval s

Similarly,” the upper
95-percent confidence
found to be about:

$16,000 + ($20,000—%15,000)

(50.8—42.6)
3

= $17,400 : v

_sources of error,

Thus, the 35-percent confidence inter-
val ranges from $16,900 to $17,400.

Nonsampling errors,—in general, non-
sampling errors can be attributed to many
sources: Inakility to obtain information
about all cases, definitional difficulties,
differences in the interpretation of ‘ques-
tions, inability or unwillingness to pro-
vide correct information.on the part of
respondents, mistakes in recording or
coding the -data, and other errors of
collection, response, processing, coverage,
and estimation for missing data. As can
be seen from this list, nonsampling errors
are not unigue 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
However, an attempt
was made to measure some of the non-
sampling errors associated with the
estimates for the 1977 AHS national
sample, .

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

As part of the reinterview, an addi-
tional check was carried out for inter-
viewer evaluation and quality control.
This check was made at each of these

-households to determine if the following

was done during the original interview;

1. The correct unit was visited.

2, The correct number of housing

units were interviewed at that address.

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

4. The correct information on *Ten-

ure” was obtained.
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5. The correct information on ""House-
hold Composition’ was obtained.

6. The correct informaticn on "“Type
of Housing Unit’’ was obtained, -

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

The results of the 1977 reinterview
study were not available at the time of
publication. However, it is expected that
they will be similar to the results of the

1976 reinterview study - which are pre-

sented in the Census Bureau memo-
randum, "Reinterview Results for the -
Annual Housing .- Survey—National

Samnple, 1976.” Unlike the years prior-to’

1976, the respondent's answers in the

_reinterview were not .reconciled to the

original answers given in the AHS inter-
view; i.e., after the question was answered
in the reinterview, the interviewer did not
preésent the previous responses and then
ask the respondent to decide upon the
best answer. Comparing the reinterview
results of 1976 with the years prior to
1976, we found that the estimates of
inconsistency of all items {nonattitudinal
and attitudinal) increased substantially in
the 1976 results. In other words, pro-
viding the interviewer with the original
response had the effect of reducing the
levels of inconsistency.

To summarize the results of the 1976
reinterview program: Overall, it showed
moderate to high levels of inconsistency
with about . one-third of the non:
attitudinal items -and ‘a high level of
inconsistency with about one-third of the
attitudinal items. Only one-eighth of the
nonattitudinal items showed a low 1evel
of inconsistency.

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

The following list shows the 1977
AHS.2 questionnaire numbers for those
items asked in the 1976 reinterview:
Nonattitudinai, sections [lIA and 1B,
12%, 13", 15a, 15b, 15¢", 36a, 36b",
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TABLE Vi, Standard Errors of Estimated Parcentages of Housing Units Pertaining to Each of the Four -
Regions; Northeast, North Central, South, and West: 1977 (Exeluding Estimated Percentages of

Housing Units Pertaining to Lacking Some or All Ptumbing Facilities)

{68 chances out of 100} .

<

Estimated percentage’

-4

.Base of -
?ercentage Dor 1or 2or Bor [« 100r 150r 250r 50
(000} 100 a9 . 98 95 90 85 75

B ........ .28.7 28,7 {287 | 28.7 2871 2871 287 31.8.
10....... 168 .| 168 | 168 | 188 168 | 16.8 | 194 225.
25 ..., 75 7.5 75 7.5. 85| 101 | 123 142
5O ....... 3.9 3.9 39 4.4 6.0 7.2 8.7 10.0
100..... . 2.0 20 20 3.1 43| 51, 6.2 7.1
250 ...... 0.8 09 1 1.3 2.0 27 3.2 3.9, 45 :
500 . :.... 0.4 0.6 0.9 1.4 .19 2.3 2.8 3.2
1,000 0.2 0.4 0.6 1.0 13 . 18 19 2.2
2,500 0.08 0.3 0.4 0.6 0.9 1.0 1.2 . 1.4
5,000 C0.04 0.2 0.3 0.4 0.6 0.7 0.9 1.0
10,000 0.02 014 02 ! 0.3 0.4 0.5 0.6 0.7
25,000 0.01 000! 013} 02 0.3 0.3 0.4, 04.
50,000 — 006 009 014 02} 0.2 0.3 0.3
75,000 — 005 | 007]. 0m 0.2 0.2 0.2 0.3 .

o

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

i

2

TABLE‘ VIIl. Standard Errors of Estimated Percentages of Housing Units Penainiﬁg ‘to Lacking
Some or All Plumbing Facilities for Each of the Four Regions; Northeast, Nunh Central, South,and

West: 1977
{68 chances out of 100}
_ Base 'uf Estimated percentage'
percenta.ge. Gor 1or Zor 5or i0or | 150r [ 2501 50
(D00) 100 99 98 g5 90 85 75 . )

5 ........ 369.| .369 | 369 | 369 369 369, 36.9 38.2
10....... 22.6 1226 | 22.6. [ 226 | 226 | 226| 234 27.0
25 ..., 10.5 105 | 105 | 105 | ' 10. 5| 122| 148 174
50 ....... 5.5 5.5 5.5 5.5 7.2 86 105 12.1
100...... 2.8 2.8 2.8 3.7 61 6.1 7.4 8.5
250 ... .. -1.2 1.2 15 2.4 32 39 4.7 5.4
500 ...... 0.6 0.8 1.1 1.7 23 27 33 38
1,000 0.3 0.5 0.8 1.2 1.6 19 2.3 2.7
2,500 0.12 0.3 0.5 0.7 1.0 1.2 1.5 1.7
5,000 0.06 0.2 0.3 0.5 0.7 0.9 1.0 1.2
10,000 0.03 0.2 0.2 0.4 0.5 0.6 0.7 0.9
25,000 0.01 0.11{ 02 0.2 03 0.4 0.5 0.5
50,000 0.01 .0.08 | 0.1 0.2 02| 03 0.3 0.4
75,000 - 006 009 | 0.14 02| 0.2 0.3 0.3

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

one-hundredth of 1 percent.
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37a, 37b*, 49%, 50*, 51a, 51b, 52a",
543", 54b, 55a, 5bb, 55c", bBa, 56b,
58a", 58b*, 61a*; Attitudinal, section
118, 102 al} parts*, 103 all parts”, and
104 ali parts™. Asterisks (") indicate that
the itemm had an estimated index of
inconsistency greater than 40, Since cross
tabulations involving these items may be
subject to a large distortion because of
the moderate to'high response variance,

they should be considered to be less’

reliable than comparable cross tabulations
which do not involve these items. The
cutoff at 40 was selected because (1) the
shapé of the distribution had.a natural
break before 40, (2) the large sampling
errors on the estimated indices indicated
little difference between those indices
from 40 to 50 and those greater than 50,
and (3) the break between moderate and
high indices at 50 is arbitrary.

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

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

account when considering the results of
this study.

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

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

In addition, the 1976 Coverage Im-
provement Program also had certain
deficiencies. First, when the canvassing
was done to identify mobile home parks
that were not in the sample frame ar 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 cutside parks, units con-
verted from nonresidential to residential,
and houses that had been moved onto
their presant site) was not very efficient
for finding nonresidential conversions
{which might be primarily in business
districts), since the listing procedure

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

Finally, it is felt that deficiencies also
exist in ED’s where area sampling
methods are used. As before, it had been
assumed that all units located inside these
ED's would be represented in the sample.
However, it has been estimated that the
1977 AHS sample missed as much as 2
percent {i.e., as much as 400,000 units)
of all housing units in ED’s where area
sampling methods are used because these
units were not listed during the can-

vassing.

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

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