Appendix D.
Errors

All numbers- in this book are estimates. As in other
_surveys, errors come primarily from wrong answers, incom-
:plete data, and sampling.

NONSAMPLING ERRORS

* Nonsampling errors are usually-the largest source of
errors, larger than sampling errors. Worse errors,. from
wrong answers and from incomplete data, apply to some
items, are discussed in the next paragraphs.

Wrong answers. Wrong answers happen because people
misunderstand questions, cannot recall the correct answer,
or do not want to give the right answer. Table H shows
‘which items have high inconsistency when people are
reinterviewed after a few weeks. The actual survey cannot
catch and reconcile these inconsistencies, so a high rate of
wrong .answers remains. Not all questions have been
checked for inconsistencies. The ones checked were the
questions where inconsistencies seemed likely. Questions
measuring opinions were likely to have high inconsisten-
cies, .

‘The numbers in table H are percents. They are nearly
the same as: 100 minus the correlation between answers
in the original interview and the reinterview. For example,
an inconsistency of 20 means a correlation of 80 percent,
which is good. This is the correlation between answers to
the same question, usually from the same respondents, a
month apart. Wrong answers make results wrong, and
mean that data on groups, (e.g., income groups), are
infected with data from people who really are not like the
group at all. Readers should be wary of drawing firm
conclusions from items with high inconsistency.

IS

Coverage errors. Each home in the AHS-MS sample
represents a large number of other homes. However,
because of incomplete sampling lists (i.e., undercoverage)
the homes in the survey do not represent all homes in this
metropolitan area. Therefore, the raw numbers from the
survey are raised proportionally so that the numbers pub-
lished here match independent estimates of the total
number of homes. These independent estimates are based
on the 1990 Census of Housing, plus changes since then.
The approximate housing unit undercoverage rates for the
metropolitan areas in 1993 AHS-MS are given in table A.
Table B lists units that have known coverage deficiencies.

Table A. Approximate Undercoverage Rates

| o ) Undercoverage rate

MSA " {percent)
Boston, MA-NH . ...l Less than 1
Detroit, Ml..........foooi ) PPN 6 -
Minneapolis-St. Paul, MN-WI ............... " 4
San Francisco-Oakland, CA ................ 4
San Jose, CA......|...... e 3
Tampa-St. Petersburg, FL .................. 9
Washington, DC-MD-\llA .................... 5

Table.B. Undercclwerage Units

Type of unit l Reason for undercoverage

Mobile homes.......|....... Poor coverage of new mobile home
parks in permit-issuing areas
Conventional new construc-
fion. L Permits issued less than 8 months
before interviewing are not considered
New construction in specml ' -
places ............L....... Not covered in either permit-issuing or
nonpermit-issuing areas -
Conversions from nonresi- -
dential units ....... Lo Nonwesidential units at the time of the
1970 or 1980 census which converted
to residential units were missed -

’

Incomplete datar Incomplete data happen because sam-
pling lists are incomplete; and because people refuse the
interview or some| of the questions, or do not know answers.
Table C shows, for the 1993 AHS-National sample, some of
the items that have the least complete data for all units and
for those below |the poverty level. The rates in table C
indicate what percent of the publication estimates. are
based on actual responses These are primarily items that
people forget or consrder personal: mortgages, other hous-
|ng costs, and mcome The computer may assign, or

“impute” values for these items. We do not know how close
the imputed values are to the actual values. Incompléte-

ness can cause large errors, since when even 10 percent

of homes are mrs‘sed by a particular question, they repre-
sent about 10 mrIIron homes which have to be estimated on
littte or no basis (there are about 100 million homes in the
U.S.). The survey estimates them by assuming that they
are like some. g'roup of homes which did give data, an
assumption whrch is ‘never exactly.true. Thus it is not ‘
surprising that Iarge nonsampling errors are possible. when
the survey has data for only 50-90 percent of homes for
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Table C. Selected Completeness Rates for the Ameri-
can Housing Survey—1993 National Sample

- Total occu-)  Units below

Characteristics pied units | poverty level

Current loan as percentof value......... 39 T 26

Total outstanding principal amount ....... 41 29
Income sources of families and primary

individuals ............ e 52 59
Landrentfee, .. .......cooeei i 59 -
Maobile home parkfee .................. 66 . -
Lotsize....... ... ... . ... il €8 54
Ratio of value to current income ......... 68 47
Annual taxes paid per $5,000 value . . ... 69 51
Mobile home site placement. .. .. P 70 65
Monthly housing costs as percent of

NCOMB ...t 72 64
Light fixtures in public halls. ............. 73 73
Previous occupancy............. e 75 . 67
Household income ..................... 76 70
Income of families and primary indivi-

AUAIS . .o e . .76 69
Square feet perperson ................. 76 69
Household income as percent of poverty

level. . ..ot 76 70
Square footage of unit.................. 76 69
Units usingeach fuel .. ................. 77 70
Average monthly cost for real estate )

AXes ... e 77 67
Value. ...l EI I 79 65
Property insurance paid. . ............... 79 80
Monthly payment for principal and

interest ....... . i 79 &7

-~ means not applicable or sample too small.

particular items.? Again readers should be wary' of items
likely to have highly incomplete data.2

Effect on income. The nonsampling errors interact par-
ticularly badly for income. Income questions are inconsis-
tently answered (table H), incompletely answered (table
C), and the totals fall short of totals known from the
National Income Accounts, especially for the elderly.

SAMPLING ERRORS

Definition. Error from sampling reflects how estimates
from a sample vary from the actual value. {(Note: “actual
value” means the value that would appear if all housing
units had been interviewed, under the same conditions,
rather than only a sample. A confidence interval is a range
which contains the actual estimate with a specified prob-

ability.)

_'For a table of completeness rates for all ltems in the 1993 AHS-
National sample, see appendix D, table 2, in American Housing Survey for
the United States in 1993 (H150/93}.

. “Statistical note: The paper, “How Response Error, Missing Data and
Undercoverage Bias Survey Data,” estimates that 90 percent of errors
from incomplete data are less than: 200 + .058 x (lesser of A or 100,000
- A), whare Ais any count published in this book (in thousands, result also
in thousands). Weights are adjusted to reduce these errors, but it is not
known how much error remains. “How Response Error, Missing Data and
Undercoverage Bias Survey Data” is available from HUD User at the
address in “Explanation and Cautions” at the front of this book.

Counts. Most numbers in this book are counts of housing
units (e.g., units with basements or units with an elderly
person). These counts have error from sampling..Table D
gives a convenient list of errors for a range of numbers.
These errors are an overestimate for most items. To get a
more accurate answer, use the appropriate formula shown
in table E. As with the other types of errors, readers should
be wary of numbers with large errors from sampling.

Table D presents conservative examples of sampling
errors to compute 90-percent confidence intervals. To
obtain errars for estimates not included in table D , refer to
table E. To construct the range, add and subtract the error
computed from the formulas to the publication estimate.
For estimates involving building loss housing units, multiply
the error by the factors given in the footnote of the
appropriate table (table D or E).

The letter “A” in the formulas represents the publication
estimate. These estimates are given in thousands and
should be used in the formulas as given; do not add zeros.

Ranges of 90 and 95 percent are commonly used. The
range of error is also referred to as the confidence interval
since there is a certain level of confidence the actual value
is within the interval.

Example: For example, table 1-1 shows 928,800 owner-
occupied housing units in the Boston, MA-NH CMSA (i.e.,
A is 928.8).

Apply the appropriate formula from table E to obtain a
90-percent confidence interval:

1.64 x ‘\/(.361833 X 928.8)—(.000215 x 928.8 x928.8) = 20.1

The 90-percent confidence interval can then be formed
by adding and subtracting this error to the survey estimate
of 928.8 (i.e., 928.8 + 20.1). Statements such as the actual
value is in the range 928.8 + 20.1 (908.7 to 948.9) are right
90 percent of the time and wrong 10 percent of the time.

Percents. The reliability of an estimated percentage, com-
puted by using the sample data for both numerator and
denominator, depends upon both the size of the percent-
age 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.

To obtain a 90-percent confidence interval error associ-
ated with a percentage use the appropriate formula in table
F. For estimates involving building loss housing units,
multiply the error by the factors given in the footnote of
table F. ’

The “p” is the estimated percentage, and the “A” is the
base (denominator) of the percentage.

Example: Table 1-1 shows that of 1,535,500 occupied
housing units in Boston, 248,000 or 16.2 percent had four
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" rooms. Apply the appropriate formula from table F to obtain
a 90-percent confidence interval error for the percentage:

o 1es 370536 x 16.2 (100—16.2)
0.9 = 1.64x (1.5355) .

Consequently, there is a 90-percent chance we'd be
correct if we concluded that the actual proportion is within
the range 16.2 + 0.8, or 15.3 to 17.1 percent.

Note that when a ratio C/D is computed where C is not
a subgroup of D (for example the number of Hispanics as
a ratio of the number of Blacks) the-error from sampling is
different. The error from sampling for a 90-percent confi-
dence interval for a ratio C/D is:

c/D x\/ ((error for C)/C)? + ((error for D)/D)?

Medians. The following steps in table G calculate the error
from sampling for a 90-percent confidence interval for
medians. For medians with small bases, use the more
accurate approach in table . - .

Differences. Two numbers from this book, like 34 and 40

““or 40 percent and 45 percent have a “statistically signifi-

cant difference” |f their ranges of error from sampling for a
90-percent confldence interval do not overdap. When ranges
of error for a 90 -percent confidence interval do overlap,
numbers are stﬁl statistically different if the result of sub-
tracting one from the other is more than:

‘\/(error for first number)? + (error for second number)?

Table 1-1 shows that 280,100 occupied housing units in
the Boston area have 5 rooms. The difference between
occupied units with 4 rooms and occupied units with 5
rooms is 32,100((32.1). The error for 248.0 is 14.5, and the
error for 280.1 |s 15.3. The 90-percent confidence interval
for the difference is:

32.1+ \/14.5% + 15.32

=321+ 211

Since the mterval does not include zero, we can con-
clude that these two estimates are statistically different.

Table D. Errors From Sampling to Compute a 90-Percent Confidence |nter|val1 .

Minneapolis-| San Francisco- | . Tampa-

Sizo of estimate | Boston, MA-NH Detroit, Ml | Sti. Paul, MN-WI Oakland, CA San Jose, CA| Sl Petarsburg, Washington,

. CMSA PMSA MSA PMSA's ] PMSA FL MSA| DC-MD-VA MSA
L+ 041l . 05| . 0.3 0.3 0.1 . 03 - 0.4
1o e . 1.0 11 09 1.0 . 0.6 ) 0.9 1.0
[ J 22 25 2.0 2.1 1.4 18 .22
0. ... aly’ ' 38 28 . 3.0 1.9 27 KR |
25 . . i ‘ 5.0 56 4.3 4.7 3.0 43 . 4.9
S0 7.0 : 7.9 6.0 6.6 4.1 : 6.0 6.8
75 85 9.6 7.3 8.0 4.9 7.3 8.3
100........... 97| 11.0 8.3 9.2 55 8.3 9.5
300........... 15.7 178 12.8 ! 14.8 7.2 12.8 154
500........... 18.7 21.4 14.2 . 17.5 4.4 1421 18.3
F00........... 20.2 23.2 133 18.6 NA 13.6 19.7
and........... 20.4 23.7 9.8 18.4 NA 10.6 19.8
1110, ..., 19.5 23.0 NA s 16.9] , NA NA 18.7
1300 ......... 17.2] - 21.0 NA 13.6 “NA NA 16.2
1,500 ......... 12.8 ' 171 NA 6.2 ' NA NA 11.2

NA means not applicable.

'For estimates of building losses in San Jose, apply a factor of 1.1 to the formula to obtain an error of the astimate. For estimates of building losses

in ali other MSA's, apply a factor of 1.2.
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Table E. Formulas for 90-Percent Confidence Intervals'

-+ ! MsAand estimate type - ) The formula is—2
Boston, MA-NH CMSA: .
OWner ....eeeen N el e , 1.64 x /(361833 x A) - (000215 x A%
Renter...........c..... AN L 184 x \ﬁ.357349.x A) —A(.oooz12 x A%
_Combined_owner and renter......, ‘ O S L ‘1.64 X \/i.370536 x A) — (000220 x A?) .
Mobila homes.. ... RRUUORRE SRR 164 x \ﬁ.759643 x A) — (045000 x A?)
New construction. .. ... S 1.64 x \ﬁ.421516 X A) — (000250 x A?)
Detmlt,. MI PMSA: . . i * . -
OWNBT e eee e, : 164 x \ﬂ.4_73252 X A) — (000267 x A%
ROMBI . .ot iee e . 1.64 x \ﬁ.353751 x A) — (000206 x A%)
Combined owner and renter ..........;....... s 164 x \/2.438371 x A) — (.000248 x A?) ‘
Mobile homes....... ............................ 1.64 x \ﬁ.838555 x A} — {.014003 x AZ)
New construction. . ....... ... .. iiiaiiiiiiins . 1.64 );\/2.219980 x A) — (000158 x A®)
Minneapolis-St.-Paul, MN-WI MSA: )
OWNBE ...\ et : 1,64 x /(285549 x A) - (000273 x A?)
ROMEr ...vveeeeannnnn RSP IUUTUTTR 1.64 x \ﬁ.217346 x A) — (000208 x A?)
Combined owner a_nd renter. .. ................. ' 1.64 x \ﬁ.243971 x A} — (000234 x A?)
Mobile homes. .. ... i i 1.64 x \ﬂ.301688 X A) — (.012815 x AP
“New CoNSHUCHOR. ... ... vevireneieineniarnnnn, 1.64 x \/2.271868 x A) — (000260 x A?)
Sa;l Francisco-ngland, CA PMSA’Q: | _
I(_)wner ........ [T TUTO TR OO TR _ 164 5:\[(.333377 x A) — (000216 x A2)
Renter ........ T b ee it - 1.64 X \ﬂ.326409 xlA) — (000211 x A3
<-3.omt:-oi.nec§_ owner ;r;d rente.r .................. 1.64 x ;.336382 x A) — (000218 x A%
MObite HOMES. + -+ e T 164 x \[(425270 x ) ~ (020401 x A9
NBW CONSHIUCHION. .« .o+ e eeeeeeereeeeeernennn 1.64 x \ﬂ.308025 x A) — (000199 x A?)
San Jose, CA PMSA:
OWRBE .ottt 1.84 x /(138179 x A) — (000248 x A?)
RONOr .. overeeerrennnn FETTTTIORT 164 x \[(.114978 X A) ~ (000210 x A%)
Combined owner and renter...........c..oeeeen... 1.§4 X \ﬁ.122250 x A} — (000220 x A%
MODIE ROMES. .o+ eveerseneeeen S 164 x \/(.155216 x A) - (006593 x A2)
NBW CONSHUCHON. . .. e eeeeeereeeeeeenennns e, 164 x \ﬁ.147572 x A — (000265 x A%)
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Table E. Formulas for 90-Percent Confidence Intervals'—Con.

MSA and estimate type

| The formula is—?

Tampa-St. Petersburg, FL MSA:

Mobile homes. ........... e B
NEW CONSITUCHON . . .« e v e ee e et eiieeiesnaneas

Washington, DC-MD-VA MSA:

Mobile homes. ... ........cciiiiiiiiiiieeararnes

New construction, .............. b asar et

1.64 x \/(.280116 x A} — (000260 x A?)

1.64 x \/(.203222 x A) ~ (000183 x A?)

1.64 x \/(.245353 x A) — (000228 x A?)

164 x \/(.4308722 x A) — (002554 x A?)

1.64 x \/(.234788 X A) — (000218 x A%)

164 x \/(.359432 x A) - (000219 x A?)

164 x \/(.350301 x A) - (000214 x A?)

1.64 x \/(.355741 x A) — (000217 x A?)

164 x \/[(.576793 x A} - (050239 x A?)

1.64 x \/(.302465 x A) — (000184 x A?)

Tha formulas in the lext are based on 1.64 times the error from sampling. This formula gives éO-percant confidence interval errors. For 95-percenl
confidence interval errors, muitiply by 1.96 Instead of 1.64; for 99-percent confidence, multiply by 2.58 instead of 1.64,
2For estimates of building losses In San Jose, apply a factor of 1.1 to the results of these formulas to cbtain an error of the estimate. For estumates

of buitding losses In all other MSA’s, apply a factor of 1.2.
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Table F. Formulas for 90-Percent Confidence Intervals Associated With a Percentages

MSA and estimate type

The formula is—' 2

Boston, MA-NH CMSA:

RONTBI ..o e
Combined ownerand renter................. PRI
Mobile homes. .............. .. ool

Newconstruction. . ... . iin i

Detroit, Ml PMSA:

2 1T
Combined owner and renter . ... T

Mobile hOmMEs. .. ... e i e s

New construction............ s SR .

Minneapolis-St. Paul, MN-WI MSA:

Combined ownerandrenter .................... e
Mobile homes. . .........ooiviiiiiin i

Newconstruction................ ..o,

San Francisco-Oakland, CA PMSA's:

L {0 1
Combined ownerand renter . ................oo....
Mobile homes. . ... e it

Newconstruction. ..............c...oiiiiiiia.,

San Jose, CA PMSA:

21211 (-7
Combined owner andrenter , ............. e

Mobile homes. ...t i e

1.64
1.64
1.64
1.64

1.64

1.64
1.64
1.64
1.64

164

1.64
1.64
1.64
1.64

1.64

1.64
1.64
1.64
1.64

1.64

1.64
1.64
164
1.64

1.64

x\/ (361833

x {100-p)y/A

x \/ (357349

x (100-p)y/A

x \/(:370536

x (100-p))/A

x /(759643

x (100-p))/A

x /(421516

X (100-p}y/A

x\/ (473252

[

X (100p)VA _

x\/ (363751

x {100-p))/A

x £/ (438371

X (100-p)VA

x 4/ (.838555

vl B @

X (100-p)V/A

x /(279980

x (100-p}VA

x /(285549

X (100-p)VA -

x4/ (217346

X (100-p)V/A

x\/ (243971,

x (100-p)i/A

x /(301688 "

x (100-p)VA

x\/ (271868

h= o ol-o

x {100-p)y/A

x 1/ (.333877

x (100-p)yA

x\/ (326409

X {100-p))/A

x4/ (336382

x (100-p))A

x\/ (425270

x (100-p))/A

x 1/ (308025

x (100-p)VA

x /(138179

X (100-p)VA

x/ (114978

x (100-p)YA

x4/ (122250

»

X (100-p)YA

x\/ (155216

>

X (100-p)V/A

x\/ (147572

X

p
p
P
p
p

X (100-p)VA
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Table F. Formulas for 90-Percent Confidence Intervals Associated With a Refcentages—Con.

~ MSA and estimate ti(pe_ : \ The formula is—' @

Tampa-St. Petersﬁurg, FL MSA: ,_,
owner ........... e en e e e nn et nananas L 1.64 x /(280116 x p x (100-p)VA '
ROMOF ..o\ venn.. SSUUUURUTUURUR ‘ ' 1.64 x /(203222 x p x (100-p)y/A
Combined ownerandrenter....................... 1.64| x4/ (245353 x p x (100-p))/A
Mobile homes. . ... .. ST s 1.64 x /(430872 x p x (100-p)VA '

* NEW CONSIUCHION . ..« s v eeeeeeeaseenieennnnnns : 1.64 x/ (234788 % p x (100-p)V/A

Washingt‘?n, DC-MD-VA MSA:

OWNET <o SV | 1.64 x~/ (359432 x p x (100-p)V/A
ROMEr ... ....c.evvvnns TR ' ' 1.84 x /(350801 x p x (100-p}VA
Combined ownerandrenter....................... 1.64 x\/ (355741 x p x'(100-p))lA
MODIle HOMBS: .+« - v eeeies e eeeeennnn, : . 1.64 x \/ (576793 x p X (100P)VA o
New construction. .... S 1.64| XN/ (.302465 .x p ; (100;;3))IA

+

. T : —=
'For estimates of building losses in San Jose, apply a factor of 1.1 to the results of these formulas to obtain an error of the estimate. For estimates

of building losses in all other MSA's, apply a factor of 1.2,
- *Thee formulas are equivalent to 1.64 x 9100~p) /n). Sinca for owners in Boston, for example, .361833/A adjusts the data to the effective sample size.

B
" !

Table G. How to 'Cor_npute a 90-Percent Cbnﬂdence Interval for a Median

~ Steps for calculations . The forrpula An examble Your data
How many total units is the median based on (in thousands, exclude A . 1410.7
“not reported” and "don't know")? . , . L —
What are the end-points of the category the median is in? ' . X-Y $700-7,99 _
What is the width of this category (in dollars, rooms, or whatever the » w $100
itam measures)? ‘ - B
How many housing units are in this median category (in thousands)? ‘ B 117.8 '
Then the error from sampling for the median is approximatety:’ T KxXWx W 499 %100 x\/1410.7
\ - B 1178 ’
The 90-percent confidence intervai for the median is: 499 x W x \/K ~ median + $15.9
median +———— : —

-"The appropriate value for K is obtained by multiplying the numerator of the formula for computlng the error from sampllng for 50 percent by a factor
of .01. Refer to table F for the appopriate formula. For example, for combined owner and] renter occupied units in Boston, MA-NH CMSA.

K =01 x (1.64 x \/.370536 x 50 x 50) = .499; for owner occupled units in Boston, K = .493; for rentar occupled units in Boston, K = .490; for
mobile homes in Boston, K = .715; and for new construction units in Boston, K = .532.
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Table H. Different Answers a Month Apart-’ R '
v ltem Whan measured’ | Leval of inconsistency Confidence interval?
Other kinds of heating equipment {central warm-air) .............. e 89-MS 91 [73-100]
Mortgage payment include anything else (first mortgage) ................ . 90-MS 90 [72-111]
Watar came infrom other places ... . . oo it e : : 89-MS 81 {64-100]
Moved for other, financialfemployment..................ocoioiaL, 85-MS . 80 (62 104)
Moved for other, housing related. ................. e, 85-MS 79 '{65-97)
Police protection problem in neighbothood: .. ........c.oviiiriiennn... 89-MS5 78 [63-95]
Poor city/county service In neighborhood ........... e e 89-MS 78 [63-95]
Moved for'otherreason........0............ie e 85-MS | 73 (64-85)
Moved for batter quality hOUSE . ..........ouiruinieiieeieiianeannn 85-MS 69 {58-B2)
Moved because other family/personal related . ....................coeats 85-MS 68 (54-86)
. Cost for water supply and sewage disposal ....... e e 81-N 68 (61-76)
Other problem in Neighboriood. . ... ...coevei it aeenes 89-MS 67 o [61-74)
Undesirable |ndustnes/busmesses inneighborhood . .................... 89-MS 66 [54-82]
Rats.............co. G i e 89-MS 65 [54-69]
Noise in neighborhood ......... oo i it 89-MS 64 [57-72]
Other kinds of heating equipment {none} ............ e feeaas 89-MS 63 {60-67]
Peeling paint on the Caifing . .........cvvuieiviniereiiiieeainaeneennn. 81-N 63 . {49-80)
Other kinds of heating equipment (unvented room) ..................... ’ 89-MS 62 [45-86)
How LIKELY to move to place prefertoliveinSyears .................. ’ 85-MS 62 e (54-71)
How LIKELY to still be living in this unitinSyears...................... 85-MS 60 (49-74)
CGIOSS NGOG « . o ettt et be e e e 82-MS 59 not available
Open cracks or holes in building. .................oooiiin e, . 81-N - 58 (47-72)
Electric fuses or breaker switches blown............ S B81-N| 58 (50-68)
Other major repairs ovar $500 each—repalr dONB ... 85-MS 57 -{50-64)
People in neighborhood ................ ool e 89-MS L 57 [52-62]
Central air conditioning/dehumidifier. ..................... .. ... ... 80-N 56 not available
Satisfactory police protection. ... ... ool 77-N &5 (49-62)
Moved for lower rent or less expensive house to maintain . .............. 85-MS 55 (43-70)
Broken plaster or peeling paint . . .. .. ..ot e . . Bo-MS| . 55 {46-65)
Water came in from watlls, doors, wmdows ........ A A ! Ba-mMS |- 55 [45-67)
A workmg elactric wall outlet ......................................... 77-N , 55 (42-71)
Other kinds of heating equ:pment (rreplace with no msert). B 89-M3 - 54 [49-59)
ShoppINg .. oo e P P " 77N 54 (47-61}
Broken plasterontheceiling...........cooviiiviiiiiie i - 81-N |- 53 . {40-70}
Watercame infromroof ... .. ... ... .., 89-MS 53 * +.[46-60]
anments the same during whole length of the mortgage. ............... 85-M5 52 (46-59)
Litter in neighborhood . ... i P 89-MS 51 [44-80]
Mainreason moved : .. ... .. e s 85-MS 51 © (47-55)
Which best describes place at that hmB ............................... 85-MS 51 (46-55)
Yoarly costforgarbage...........oo i i e 81-N 51 (43-62)
Rate the place (10 Categorias) ... ... it e e 89-MS 51 [49-53]
Other major repairs over $500 each—someone in housshold do work ... 85-MS 51 (36-72)
Other kinds of heating equipment (cther built-in electric)................. B9-MS 50 [38-66]
Holes in the floors ......, et e e areraaas 81-N 80 (33-74)
Qil, coal, kerosene, wood and any other fuel cost....................... 81-N 50 | (40-64)
Type of vacanl .......... e O ELA 81-N 50 {38-65)
Centralairfuel ...l e e 85-N 50 -(40-63})
At age16, live in this area/different place. . ............. ... ... ... ... : 85-MS 50 ! - {44-57)
Public transportation ............ e U S - 77-N{° 50 " {44-56)
Cookstove orrange withoven.................. e s e . 85-N o 50 (39-64)
Traffic in nefghborhood ... 89-MS 49 [43-54]
Moved to establish own household. .................. i, 85-MS 48 {38-59)
Rate the place (categories 1-6 combined) ......................0c.o... 89-MS 48 [46-51}
Cther kinds of heating equipment (portable electric). . ... R 89-MS 47 [41-54]
Real estate taxes .. ... i e i e T 81-N 47 {33-67)
Central air conditioning/nona .......... ...l e 80-N 47 not available
Crime inneighborhood .. ... ... . i i 89-MS |. 47 [41-53]
Any additions built—repairdone . ............. . oo 85-MS 46 (35-61)
Water came infrom basement.............. ... . oo 89-MS 45 [38-55}
Moved to changs from owner to renterfrentertoowner.................. 85-MS 44 (36-55)
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Table H. Different Answers a Month Apart—Con.

ltem ..

When measured’

Level of inconsistency

Confidence interval®

Number of living rooms. ...ttt it et
Major equipment, such as fumnace or central air replace fadded—repair

4 T2 T
Five years from now, would you prefer living in this area or someplace

= -
Water lgaked into home from outdoors ................. e
Rate the place (4 combined categorios) ............coviviiieirianns

Other kinds of heating equipment (fireplace with insert) .................
Concealad WIMMG ... ...ovuvenrrininiererrnneian e iaeneaeas
Siding reptaced or added in last 2 years—fepairdone...................
Hoeat breakdown .. ....c.oiiii vt iiirsrarieianaraernraansatnrnnnsans
Yearly cost of insurance (reported in $100 incroments to $1,000).........

Moved to ba closerto schoolwork . ... ... iiiiiii ittt i i ien e
Heating equipment broke down for 6 hours ormore...........coeavnn...
Costforreal estateo taxes ......o.vvre et i e ieraninrernrerasaenns
Central air.conditioning/portable fan............. ottt eratieana s
Public elementary school satisfactory ................ .. oo,

Mice orrats orsignsof ................... ... e
House/apartment cofdfor24 hours ........... .0 ..o iieiiinn.,
Current mortgage same year as boughl home..... i
Prefet to be living in ancther home in this areain Syears ...............
Anything about the neighborhood that bothersyou:.....................

Change in taxesinsurance/principal balance ... ... e
Other kinds of heating aquipment (stove) .........0 ...t
Bathrooms remodeled or added—epairdons.............coeevveeann.,
Married, widowed, divorced, or separated. ..............c.coeiiiiiiia.
Costs for gas for the month of August. ..... e eetrtiaiesaesaseaareaaas

All or part of roof replaced in last 2 years—repair done............. e
New storm doors or storm windows bought-installed —repair done. .. .. ..
Moved because needed larger house orapartment.....................
Number of Other roOmMS .. ... oe it iii i e e caieerees PP
Kitchen remodeled or added—tepairdone................cooiviiien.,.

Insulation added—repair done. ........coveiiiiiiii i e,
House and lot seltontoday's market. ...........ceivvniiiiiierennans
Moved for new job or job transfer....... e ieerereer i aa e taranas
Average monthly costfor gas ..........ccoiiiiiiireeiiiiirirerrreanns
Average monthly cost for electricity ...,

Number ofdiningrooms ..............oceviiaiatn i
Type of mortgage (for the first mortgage/oan) (non-CATI) ...............
Change based oninterest rates . ..............ivveveeiiiiiiernenanss
Yearthe buildingwas built ......... ... i i i
All or part of roof replaced in last 2 years—somsone In household do
22 L2

Number of family FOOMMIS .« oottt iitr e acaaninuenararastaransinraons
Mortgage payment include homeowner's insurance (first mortgage).......
Prefar to be living in this house/apartment/someplace else...............
Clothes washer age...........c.coiiirii i iiiiiiia e inraeareaaaanas
ANY OtBr T0OMIS. . . L.ttt ittt anarranareretrarasasarasinnn

How many years formongage ..........coiiiiiinrareciiiiariniinines
New storm doorsiwindows bought/installed—somaeone in household do
L+
Attend a publlc school or & private school ..., .. .......i.iiivenn-n. .
Ovenfeooking bUMer age .........ccciiiiiii et incanenanns,
Heating equipment broka . ... .. e reare e eese et taie et

Clothes dryer a0, .. ...ttt e i ettt ntn e e it
Refrigerator 800 . ......vvvi it i et e
Garbage disposal g0 . .......vven i iiii i s e
Insulation added—someone in householddowork:.....................
Monthly payment (first mortgage) ...........ocoin ittt i

'

85-N
85-MS
" BO-N
80-MS
B9-MS

89-MS
89-MS
85-MS
89-MS
- B9-MS

85-MS
89-MS
81-N
80-N

89-MS

76-N
89-MS
85-MS

85-MS

89-MS

85-MS
B9-MS
85-MS

. B5-MS
89-N

85-MS
85-MS
85-MS

85-N
85-M3

85-MS
90-MS
B85-MS
89-N
89-N

_85-N
89-N
85-MS
85-MS

85-MS

85-N
90-MS
85-MS

85-N|
85N

85-MS:

BS-MS

89-MS
85-N
89-MS
85-N
"85-N
85-N

85-MS/
90-MS.

+

g

]

BREBE BLE8S 888

B8Uy

(33-57)
(35-55)

(32-60)
[39-47)
[41-46]

[3552)
[33-57]
(32-56)
[30-56)
[38-44]

(32-53)
{30-56)
(35-46)

not available
[34-47]

not available
[36-45]

' (27-56)
(31-48)

[35-41)

~ {(28-51)

[28-47]

.o (28-45)
! not available
[24-54]

(29-42)
(27-41)
(26-41)
(28-38)
(25-41)

(25-44)

29-34]
{22-39)
(23-37)
{24-34]

(24-29)
[21-38)
{18-38)
not available

(15-44)

(21-30)
[21-27]
(20-29)
(19-25)
(20-25)

{17-29)

(11- 35)
{15-25]
{16- 21)
[9-34]

(15-21)
(16-20)
(15-22)

(8-33)
[14-18]
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Table H. Different Answers a Month Apart—Con.

+

+

Item’ Y When measured' | Level of inconsistency Confidence interval®
Numberof halfbathrooms .......... ... ..o 85-N 16 (14-18)
New storm doors or storm windows bought and installed—job cost . ...... .85-MS 15 (8-32)
Now assumed MOMGRGE . . ... ..vourvreieeararistisaaearritsasineres B5-MS 15 {11-22)
Mortgage payment include property tax (first rnortgage) ................. 90-MS - 15 [12-18]
.How muchwas borrowed . ....... ... i e 85-MS 14 (11-18)
Monthly payment (for first mongagelloan) (non-CATI) ................... 89-N .14 {11-19]
Dishwasher 800 ... ..o i i ie e it s s b aiaaaass 85-N 14 {11-17)
Whaere was mortgage borrowed {non-CAT) ... ..! L e 89-N 13 {7-28]
Mortgage on this houselapartment ............... e e 90-MS 13 [11-15}
How much was borrowad {for the first mortgage/doan)? (non-CATI) ....... 89-N 13 [10-17]
Have property insurance. .............. S 89-MS 12 [10-14]
Clothes dryer fUBl. .. .....oee et e et e aaar e ieaananians 85-N 12 (9-14)
Number of room air conditioners. ... ...cvvviiiiocre e i 85-N 1" {9-15)
Interast rate on the mortgags (for the first moﬂgagelloan) {non-CATI)..... 89-N 10 [7-15]
Room alr condiioners ... i e . 85-N 10 (8-12)
Kitchen remodeled or added—someons in household dowork ........... 85-MS 9 (3-26)
Living quarters ........ et e e | 85-N 8 (6-9)
Clothes WASHET. . ... .ottt n e i et iiea i bt e nirenns 85-N 8 (6-9)
Number of units in bu:ldmg ....................... i 85-N 8 (6-9)
Number of bedrooms....... S 85-N V- 7 (6-8)

» . * ¥

Number of full bathrooms ......................... e 85-N . 6 (5-8)
Dishwasher . . ... ... i et e 85-N 6 (5-7)
Cooking fuel .......... L "85-N - © 5 {4-6)
Clothes dryer........... ettt ettt P 85-N s (4-7}
Number of apartments. .. . ...... ... coooiiiiiinand PR 85-N 5 (4-8)
Garbage disposal ..........covvviuinns e e 85-N 5 4-7)
Gontral air conditioning . .. ... it e e 85-N - Lo : {4-8)

This notation consists of the year followed by the survey from which the item was measured. For example, 83-MS means that the item was measured
during the 1989 AHS-Metropolitan (MS) Survey and 81-N means that the item was measured during the 1981 AHS-Nationa! (N) Survey.

2Confidence intervals enclosed by square bracksts are at the 90-percent confidence level, all others are at the 95-pércent confidence level. The
‘confidence intervals for the years prior to 1989 have a confidence level of 95 parcent. Since lhat time it has been the pollcy of the U 8. Bureau of the Census

to publish a 90-percent confidence ltovel for all testing.

1

+ . —

e,
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- Table 1. Calculation of the 90-i=ercent Contidence Interval for Medians

The following steps calculate the Qo-parcent confidence interval for madians. First we give some cost data to work with (all numbars ars in thousands}):

Cumulative number of

1,535.5
599.0
146.1
117.8
181.9
405.9

124.9
$700

Total housing units
Less than $600
- $600 to $699
$700 to $799
$800 to $999
$1,000 or more

Not reported
Median

housing units

559.0

705.1

822.9
1,004.8
1.410.7

item-

Bottom limit

Top limit

Formula

Example

Your :data Example

Your data

How many total units is the median based
on {in thousands, exclude “not

Error from sampling for 50 percent of the
base of this median {1st line)*

Multiply this percentage error by .01 to
turn it into a fraction ‘and by total units
to give the error in housing units. .......

Botton of error range (2nd line minus 4th
ling, inthousands) ........c.ovvvviiines

Top of error range (2nd line plus 4th line,
inthousands)...............ccovviun

* Start adding up the housing units in the
table, catagory by category, cumula-
tively from the beginning of the table,
until you exceed the starred number
above. What interval does the starrad
numberfallin?......................

How many housing units are in all the
categories before this one (in thou-
SaANdS)?. . .. e i

How many housing units are In this cat-
egory (inthousands) ..................

What is the bottom limit of this category
(in dollars, rooms, or whatever the item
MEAasSUres)? ....ovvvnr i

What is the bottom limit of the next cat-
egory {in dollars, rooms, etc)?..........

Formula to calculate limits of confidance
(101 (=12 | A

Limits of confidenca interval (in dollars,
ooms, ete.) ... e

A

A2

49.9/\/A

A499V/A

Bbotlom

Buop

B-C -
—5—(F-E)+E

(696.61 — 559.0)
146.1

1,410.7

705.35

1.33

18.74

*686.61

$600-699

559.0

146.1

$600

$700

100)+600

3687

*724.09

$700-799

7051

117.8

$700

$800

(724,08 — 705.1)

1178 100)-+700

$716

|
* Starting with the starred step, this worksheet is equivalent to interpolation, for those who are familiar with this term.

Statistical note: This formula

is based on the

error  from

sampling

50 | percent (using

the appropriate

formula,

164 x \/.370536 x 50 x (100 — 50)/A = 49.9/\/7\ ) for medians invelving combined owner- and renter-occupied units in the Boston CMSA. Refer to
table F for the appropriate formula. As an example, for medians involving only owner-occupied units in Boston, use 49.3/\/5; for medians invelving

ranter-cccupied units in Boston, use 49.0!\/7\; for medians Iinvolving Boston mobile homes, use 71.5/\/7\; and for medians involving new construction

units in Boston, use 53.2/A.





