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Ehe follouing procedrrre d.escrlbes tho trnrposes ancl

r:nd.ertaking eonmunlty houslng surveys and contains tables deslgnetl to glve

the non-nathenatlcal read.er the sa:nple sizes requlre.i to acirieve results

within a specified. leve1 of accuracy in a survey area of lsrown size. this

materlal- has been prepared, by the Besearch staff of the Division of ilousing

to belp houslng authorities and. other civic groups study thelr houslng needs

and to answer ln ad.eqr:ate detall lnquiries fro:ir other solrrces.

The presentation 1s d-ivlrled. lnto two sections. fhe flrst erplains
t

I1 t,b.e rnethod. of conduetlng a survey ln non-technical language. (Em:meratlon
I

\$ 
f'ormsr arld. dota.ilod.instructions a6 used by the Division of iiousing, are

available upon request.) The'second section gives a technical explanatlon

\ of the sampllng seleetlon procedr:res employed. b;,, the Division. The latter
\
\ s"ct.on includ.es a practical appllcation of the theory to a survey made

\
{ rcrevrously by the Division which ind.icates that the sa^npling procedures used.

\
t',"" valid. and rellabLe.

\1

tr Afeal sampllng d.esign as outlined herein ls of wirle interest. Its
SJ\ use is not confined. to houslng surveys but can be enployed. whenever popula-

tion sampling 1s d"eslred., Persons conccrncd" witli r:.r'kct rcscarch ancl with

publlc opinion polls nay find. this bricf guid.e to sa.mple survcy procedrrres

helpful'

lhis study was u:rdertalren arul the report preparc,i. by Arthr:r Schochter

wlth the collaboration of l{iI}iam }io}man of thc Bescarch staff.

Bichard. W. 8111, Jr., Director
Br:reau of l.esearch ancl Statistlcs

New York State Division of Housing
2fO Broadway
New York /, Iicw York
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Ttre Divielon of Eouslng is fYequently caIled upon to provide

technical aselatance to coumruritiee in plarmlng for the reclevelopnent of

blighted and eubetandard areae. Prellminary to the plannlng of euch a

program, it lo neceseary to know the a.mount and tlegree of substandardrrees, ,-

the number of fauiliee involved ancl their characterlstics euoh ae slze age

and incone. The federaL houslng censue of f940 provid.es block by block houeing

d.ata for cltiee of over ,01000 population. Thie lnformation 1s helpful in

aeoertaining ttre location of blighted areae. Eowever, it is of Ilmited

value in determinlng the facte need.ed for working out an lntegrated. redevelop-

ment and housing program. Iherefore, to obtain th, essential area infor'mation

in a conmunity, a survey ehould. be conducteil. Due to time, personnel, and,

financial consideratione, it is generally nore I:nctlcal to und.ertake a

eample survey rather than a eomplete enumeration elnce the same conclusions

can thus be obtained.. The ttreory ancl mettrode of areal sanpling d.esign, used.

extensively by the Bureau of the Ceneug, are of relatively recent orlgln.

Areal sampling method.e ae ueed, by ttre Divielon of fiousing ln lts surveye

are epecial applicatlone of the general sempllng theory. fhe procedure used.

in cond.ucting such a sample survey coneists of the following phases:

a) Selectlng the area
b) Block lleting
c) Sample selectlon
d) Eouseholcl enumeratlon

Sel-ectine the Area

Blighted. areas ueually come into exietenoe uhere ttre growth of

industrlal ancl commercial eetabliehnents encroach upon existing reslclential

neighborhoode. Theee areas are generally found in the old.er eectlons of a

clty. The need. for major repairs to resldential etructures, overcrowcled.

living condltione and. the lack of proper sanltary facilities are the generat

characterietioe aesociatett vith such blighted or eubetand.ard areae. Data
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fron the 191+0 houging censrre can be used, to ltlentify such areae in the

citiee for which bLock data are avallable. The exact boundaries of euch

arees, for survey purposee, can be fixed by vlsual lnepection and in con-

eultation vlth ttre local authoritiee.

Not only do dwelling unito 1n euch areas as degcribed above

d.eteriorate lnto slume but they also hinaler neceesary commerclal and lndustrtaL

expanelon. In the redeveJ-opnent of a communlty, consid.eratton ehould. be

gtven to ttre expansion neede of bueineee and. induetry. Emphasis is therefore

placed upon surveying contiguoue blocke that faLl lnto a redevelopment

pattern rather than attempting to cover every block in a clty containing

either substanala,rd clwelling units or confllctlng lancl ueee.

Block Lietins

fhe firet phase of the actual survey consiete of }ioting aln the

land. usee in the area uncler study. From city napo, cards are prepared to

id.entify each block antl its street bound.ariee. Bheee cards are aseigned to

field. workere who are lnetructed to obtain the foll-owlng lnformation on forme

epocialJy d.eelgned. for that purpoee.

f) $re use to whlch each 1ot 1s put (whether reetdentlal, commercial or other)
e) ftre nrrmber and. type of reeid.ential structuree b;. state of repalr.
3) the number of dweLllng units both occupicd and. vacant.

Upon compLetion of block listing, not only ie the lnfor'mation

that 1e necessary to ttre draving of a random eanple available but aleo a

land. use plcture of the area.

Selection

The number of unite to be includ.ed in a saup'e is closely related to

the reliabllity of tlre reeul-.ts. Generally, tlre larger the sa.mple size the

snaller will be the sanpling error. However, tttere !g a point beyond. vhich it
ls not practical to lncrease the sample eize. The moet efficient sample
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deslgn varles with the size of area and. the reliablllty d.eslred.. The

re11ab1111ty of the sanple results is measured. by thc confiQcnce lnterval.

A 95 per cent confld.ence interval lnsures that thc chanccs are 19 out of 20

that percentages d.erivcd. from a sample rvoulcl not d.eviate from the true per-

centages by more than pred.etormined. amounts. Table l gives sarcpl,c sizes to

be enployed. in a survey of a given area d.epend.ing u_:on thc accuracy Cresired..

While thc cholce of a Cesired. aceuracy wouId. vary with the natr:rc of a par-

ticular survey, for our pufposcs it is sufficient that sa.mple percentagcs are

withln flvo perccntage points of true perccntages. Thls represcnts the

absolute maxinum error to be cxpectcd. It would. be preferable to measurc thc

relative rathcr than the absolute sampling error. However, the larger sample

sizes rcqulred to achieve a relatlve maximum error of J per cent could. not be

handlcd with thc resources prcsently at the d.isposal of thc Division of llousing.

[hc following example ls an lllustration of the usc of tablc ].: An area in a

city d.cslgnatcd. for survcy *rJ forxrd, aftcr block listing, to contain 5r000

occupicd. dwclling unlts. Io achicvc an accuracy of fivc perccntage points!/

bctwccn samplc and truc pcrccntagcs it can be scon that the sample shoulcr

consist of 3ZO occtpied. ttrrelling r:nlts.d then, rcferring to fable ] r^r]ich

contains the sampling ratios to bc employed. und.cr tire con*.tions sct forth in

this sr:rvcy it can be scc,'that onc out of every fourtccn d.wclling units should.

bc enr:mcrated.. Starting at rand.om, cach fourtccnth occul:ied. dwelting unit on

thc block llsting is dcslgnatcd. for householcl enumcrati on.3] Table 2 contalns

f/ firis fivc pcrcentagc point leeway reprcsents thc maximurn d.eviation to be
c:cpcctcd. ln 19 cases out of 20. In 2 cases out of I thc maximr:rr
d.cviation woulci be 2 tf 2 pcrcentage points.

2J .Bot a morc d.ctailcd. crescription of samplc slzc d.etcrmination sec scction
cntltLecl lrlechnical l{otes tr.

il The rcsults obtaincd from a sample selectcd. in this marurer wlL1 not
d,iffer appreciably from thosc obtaincd. from a rand.om samplc.
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saltpling ratlos to be emplolred. when e"n a.ccuracy to wlthln thrce porccntagc

points ls deslrcd.

Household. Enuncrati on

Intcrviewers are frrrnishcd. thc ad.d.resses of tire d.well-ing rrnits

comprising the scl-ected. sa,mpIe. The d.esired. inforrnatlon on housing anu faaily

che.ractcristies is then obtaincd. from the occupants of these d.wel"Ilng units.

CaII backs erc required whencvcr intcrvicr,vs can not bs secured with a rcspon-

siblc mcmbcr of thc houschold.. Due to tirc na.ture of the sampling mcthod.

substitutlons shouLd. not bc ma.d.c without expcrt guidancc.

The eornplotion of this phasc oonclud.os t',c actue,l survcl,. fhc

rcturns arc then tabulated and. e"na:Iyzcd.
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[echnlcal Notes

Samples are ordlnaril.y drawn from very large populations. Under sr:ch

clrcr:.urstances, repeated raird.om drawlngswlth or wlthout rcplaccments d.o not

matcrlally changc the probability of a given characteristic. lfhen sanpllng

fron rclatlvcly small pupulatlons, pooulatlon Ecrcentages w111 be affcctctl

matcrlally lf thc sampling units are selcctcd. withott rcplacements. Thc

binonial cxpanslon descrlbes the d.istribution of i:crccntagcs when sampling

from a largc population and this, in turn, is aporoximatcd. by thc norural d-ls-

tributton for large samplcs. Ilhcn sampLing from a modcrately large population

without rcplacemcnts, the d.istributlon of a pe:.'ccntage Is d.escribctl by thc

lgrpergeonotrical d.istributionwhichcan be aporoximatcd. by the normal distri-

bution' with the following rcstrictions:

I. [he sanple slze should. not approach the populatlon size,

2. J_ and 1 must be sufficiently smaL1 to be neglectod,.
r_ ./N_ny'" 

Y

3, np1 and. np2 should. be moderately largc.

IIotat i on

n a nr:mbcr 1n sample

trI - number in sample possessing the characteristic bcing mcasured.

IT - m:mber in population

Ft = nI proportion of units in samole possessilg thc characteristic
n bcing measured.

Pl = nroportion of units in population posscssing the charactcristic
being mcasured.

D2 1-Ff and. p, - 1-!1
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The maximum likelihood. estlmate of p1 = 
.F,

^I
n

The stand.ard. error of a pcrcentagc when sampling without replace-

ments is given b:r the following expression:

{g / x-n\t-l
iN-I/

'4.n;F-Pc
n (

n

)
which is aplrroximately

and. 6.,
/c

-rIn

It can be scen from the above exlression for thc stand.ard crror

that as IT gcts larger ivith rcs.,_-rcct to n, --) 0n
N

-) p
1

D
2

n

which is thc stand.ard crror of a nercent r,uh.cn sa;rpling l^rith rcplaccrrtcnts.

For all popul-ation ani, sanplc sizes, the maximum valuc of thc

proouct prp, = (.5) (,5) * .25, and. thercforo the maximu:n stand.ard. d-cviation

is cqr:aI to thc following:

(1

Thc confid-cnce intcrval of 6. + 2 61 is uscd. to d.ctcrmino a saraplc'-L

sizc srrch that thc chanccs arc 19 out of 20 tyal pcrccntagcs dcrivcd- from

this samolc r,,roulcl not clcviatc from thc popularion ocrccntages by morc tha.n

prcd.ctcrmincd- amoult..U. fhcreforc, the probability is at lcast .g5zl fi;;t

thc population ,rcrecntage, p1 , of the characteristic bcing r,rcasurcd. faIls in

thc intcrval of nr, !, 6/.. This is knorvn as a 95 pcr ccnt conf id.encc intcrval.

!]rc confidcncc intervaf is not a prccletcrmincd. co,rstant but a chatcc variablc

d.cocncling on thc samtle va.luc lri it is the range of thc confidcncc intcrval

that can bc of red-etcrrnined. sizc.

tl*ll Pt-!t is apnroximatcly normally d-istributcd with mean 0 and variance unity.
6,-io

Zl ,9546 to bc exact.

a(.

n
64

/c
I,lax.

IN/
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Ttre follotrlng fcrrnula wae used to determlne the ea,mple elze (n)

needed for a maxlmum conftd.ence tntenrar of, 
"Ertge 

c ano wtth a p) per cent

level of accuracy:

4 6fi cC

4
n

therefore n = !L*_
Nc2+L

TabLe I containe the eamp3.e sizee necesoary to achleve lnctlsatetl

confldenee tntervale. where samp1e elzes ln the t'rble are not glven, a

compLete enumeration le advisecl beceuee the probablllty of a percentage

devlatlng from the true percentage cannot be aceuratoly aletermlned by tho

norrmaL curr/e approxlmatlon. fhe earnple elzee neeclecl to achieve the pre-

cletermlnetl ranges of the confldence lntervals of lEab]-e L were baeecl on tbe

maxLmum vaLue of the standard error, 1.e. vhbn p1=pr=.). [herefore, when

pft .) and the sanple slzee of Table L are ueed. the range of the confLd.ence

tnternaL te deereaeed. Table 4 glvee the percentage decreaee ln the rango

of the confldence lnterval for dlfferent vaLues of p,. For appllcatton see

footnotee to Tablee 2 and 3.

x'or sampleg choeen from large populatione (orrer r00r000) 1t can be

eeen tbat to decrease the eLze of the eampLtng error from r5 per cent to

tI per cent, the sampl.o eize muet be tncreaeed 2) foLd,, 1.e,, from 400 to

IOTOOO, slnce the sampLlng error varles lnvereely vlth the square root of

tho eampLe eLze. Samplee orer J00 requlre a staff that le usr:a}Iy beyond

the facilttles at the dtsposa3- of tho Dlvielon of Eoueing. Orly we3-1

trai.ned. enurnerators sbouLdl be utillzecl for fleLtt vork because errore ln ob-

talntr:g and rocordlng data cannot be ag eaetSy straluated ae eanpJ-lng efrors.

"n
ilt
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A sampJ.ing emor of approximateJ-y ) percentage pointe (i.n lp caees

-,
out of 2O1t1 is not coneialered excegsive for ttre ueuaL typee of housing

surveye cond.ucted by the Dlvision. Decreaelng ttre eampllng error to 13 per

cent le acivisable in some etudiee where greater accuracy ls d.eeireal. The

eampllng ratioe requlred for eampling erore of t 3 per cent and I ) per cent

have been computed. and. are ehowr in Tables 2 and ;. By employing ttre

recom'nended. eampllng ratios correspond.ing to predetermined eonfidence lntervals

ancl population eizee, greater accuracy than specified. w111 reeult due to over-

sanpling gince flactional unlte of a sa.nple car:not be selected..

L/ In 2 caees out of 3 the eampllng eruor ie 2| percentage pointe.
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CondJtlone lJntter Wtrlch It Ie More Ef+r_cient to Sanol.e.

Sather Ihan Concluct A Conplote Eaunerattor,

Although ttre tlme and. cost of taking a ea;nple ls greater per

tlwelllng unit actually enu.merated. ttran for a conplete enumeratlon lt
ls the overaLl coet and. time and tJre precleion d.eslred for the whole

area ttrat d.eternines whether to sanple or not.

To Fln4 the Coet of p Sample Surrey

Let Pu : total cogt of a sa,rnple survey

PI = coet of }lstlng a d.. u.

P2 = coet of enunerating and, tabulating a d,.u.

N = total number of d..u.rs in the arga

n = number of d..u. ra ln ttre ar-i:ple

c = range of confltlenee lnterva].

thenPs= NPI.nP2

butn . 4N

N"" 4

AIso aeeume that 10P1 = P2, i.e. tt costs ten times more to enumerato

and tabulate a dwelllng unlt ttran it doee to Juet list a dwelllng rrntrt.

The Census Bureau for.rnd that actually ttrle ratio wag cloger to L3:1.

thereforePs=NP1 +/ I+U I-
LffirT/ 12

since Pf = la
10

Pr:NP2rP24N
Io- N;ETT

(l) Ps : NP2

which ls the total cost of a se,mple Burvey.

To Fincl ttre Total Coet of a Complete Enumeration

/Nc2+\h \t-i

\ 10 Nc2+l+O )l

let Ps :
P3=

N=
ttren P" .

coet of a complete enumeration
coet of enumerating and. tabulatitg a d.u.

total number of d.u. rs in area

rrP3
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Nolr ttre coet of enr:meratLng and. tabulatlng a d.u. 1n a ea,mple

Burvey, P2, rlII be larger than the cost of enumerating and tabulating a

d..u. for a conplete enuneration, Pr. Assume ttrat the coet of P, is 3/4

ttre eoEt of P2. Ihe Censug Bureau asswres that 1t coete tnrice as much

to onumerate a eample d.u. than a cl.u. for a complete enumeratlon, b'.t

gince the Ceneue le alealing wlth mueh larger unlverees the relatlonshlB

P3 . 3fU PZ seena more applicable in ttre type of study outlined prevtoue\y.

(z) tJrereforo Pc ; :3fP2
-T-r

As can be seen from equatlon (r) and (2I Pe = Pg (cost of oa.nple

survey equal to cost of a complete enumeratlon.).

lf Nc2 + 44

lONc2 + \O
L
l+

56*
26 ca

2.t5

"T

end for a precision of vlthin three percentage points

("=6%) N.2.r5"500
.0035

N=

Iherefore for a precislon of withln flve percentage points

(c=ro%) N=2.1-2"2L,
.0I

tJrerefore for N -- 2L,

and.forN)5OO

Tn conclusion it can be said ttrat in order for lt to be nore

economical to sa"uple ther.e must be more than 2L, d,.u.rs ln the total

area if a preeioion of wlthin ) percentage polnt^ is tolerated. and there

muet be more than 6OO 0.u. fs ln the total area 1f a J percentage polnt

preci.sion lE to be acceptable.



Nunber of
0ccupied
D.U.rs in Area

,00

1,000

1rr00

2,000

2,roo

3 r000

3 
')oO

l+, ooo

l+ 
r 5oo

,r000

5rooo

Trooo

Brooo

9rooo

it t_tl'g.l Fr tM----:-

1,250

L;64

1r4r8

1,r38

t,607

L,667

l '76'
r,842

I 
'9O,

L,917

h +t/'

6sB

71lt

769

Brr

BIs

8zo

B9r

909

938

919

976

989

Fr:h%

385

4l+r

4t6

,00

,L7

,30

,4t

,4g

,r6

)66

,7\

,Bo

,Bt+

p.-t>%

222

286

316

333

3t+'

3r3

319

36t+

367

370

37'

378

381

383

l1

Frrr@
Bl

9L

g\

91

g6

97

97

g8

gB

gB

gB

99

99

99

99

99

100

100

100

r00

r00

Itab1e 1

Samp1e Sizes Requiretl for Spec.rr'ied Areae
ancl Confidence Intervals

e Interve l-

Pr - -r)

10roo0 Srooo 2rooo l,ooo ,BB 3q5

lrrooo 5,ooo zrt\3 1,034 5oo 390

2o,ooo 6,667 z,Daz L,o73 6o6 39a

z, ,ooo T ,L43 e,zT3 1,061+ 6to 394

,orooo 8,333 zr38t 1,oB? 6t7 397

100,000 g,ogl- 2,439 L,ogg 6zt 3gB

-+ oa lorooo z,roo rr11r- 6z> 4oo

I{OEE: Where samp}e eize ie not ind.icated. a complete enumeration is advieed.

il ttL;. Proportion of tmits in eample poesoeslng characterlstic belng measured.





Table 2

Sampling Batios Hequired for Specified Areas fgr
Maximum 95% Contldenee fnterval of p1 t 3/"Y-

Sample
sigc- Sampline Fatio

12.

a

Per Cent of Popu-
lation Sampl-ed

Number of
0ceupied
!.u.'.ein-Aree

lr0o
800

1r 200
11 600
2r000
2rl+oo
2r8oo
3,2oO
3 16oo
/+r 000
4rl+o0
41 8oo
5 r2oo
516OO
5r ooo
6rlr00
61 8oo
7 r2OO
7 1600
Sr ooo

10,000
50,000
---r'+"

a/

57',1
656
7t4
759
795
825
Strg
870
887
902
9t5
927
938
9lr7
955
963
969
976

lrooo
1,087
11 111

1:1
1:1
lz2
Iz2
lz2
lz3
r|3
lz3
1:4
lz /,
It5
i.z 5
1.4
lz6
lz6
1:6
lz7
lz7
lt7
1:8
1:10
:-.z/r5

tosl,
to@

5UA
5M
5q,
33%
33/"
33%
25%
25/"
zui
2q"
20/w
t7%
LTrl
w
u7[
ult
12il
to/"

2%

FI = Proportion of sample r:nits possessing eharacteristie boing measured.

The range of the 95{, confidenee interval depends on pr, the proportion of
units in the total area possessing the charaeteristie*being measurod: e.g.

:)l ll_feg Cent Conf idence*Jntervaf

F, ! t.86

F1t z.trl

-v7 t z'8"1

p1 + 2.9/"

t- 3,1

.1 or .9

.2 or .8

.3 or .7

./, or ,6

.5
1

F



Table 3

Samp3.lng Ratios Requlred for Specifled Sized A
Ma;cimum 95i6 Corfldence Interval of E, t

Sample
Size Sampl-ins Retio

--

,reas
5%{

13.,

for a

Per Cent of Popu-
lation Sampled

lfumber of
0ccupied
D.U,ts in Area

a

/*00
800

1r 200
11 6oc
2r o0o
2rl+o0
2,8oo
3r?'0o
3,600
4r ooo
lrrlro0
lrr8OO
5 r2OO

200
267
300
32o
333
3lr3
350
356
360
36lr
367
369
37t
373
375
376
378
379
380
38t
385
397
/r00

l-:2
1:3
1:4
1:5
1:6
Lt7
1:8
1:9
1:10
1:11
1:12
1:13
lz]tr'"
1: 15
1:16
t.tlT
1:18
1:19
1:20
1:21
It26
13t26

50/,
33%
25%
20/"
n/"
uil
L2/,
tt%
lq"

e%
q"
8%

v"
7%

Aa
6/,
61[

5/,
5/,
5/.
/-/"
lf"

516oo
6r ooo
6rlnoo
5,800
7,2oo
7,600
Sr ooo

10r 000
50r ooo
.-) i:.x,)

{ ry = Proportion of units in sample possessing the characteristic being measured.

The range of the 95 p* cent confidene.e interval depends on pr, the proportlon
of units in the area possessing the characteristic being meastred: e.g.

Pj----

.1 or .9

.2 or .8

.3 or .7

./,, Of .6

,5

95%-_l0onf idenee Interva].

F1 t3%

t trlapI
i, t tr.67

Ft ! tr,g%

i, ! si,
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Table h

Effect 0f Varylng Pronortione on Confid.ence Inte:rrale

Percentage decreaee in range ot 95fi c eProportlon
P1 a

per cent

l+o

20

I
Z

None

2

B

20

4o

gl TabLe 1 gives the necessaqr sample eizes for a 9) per cent confidence
interval when p1 = .r.

I

I

2

3

4

,

5

7

B

9
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A practical test wae made to eetablish whether the sampllng

metho0s d.eecrlbed. would produce the deeired. resuite. A houalng ancl

fami}y census had. been conclucted by the Divielon of Eoueing ln a eub-

stand.arcl eection of Schenectad;r, Nev York. To apply 1i1s gampling

techniques uead. a sample wae eelected. from thls complete enr:meration

by utiliztng the proceduree out1lned. above. By comparlng ttre reeults

d.erived f?om ttre sample with thoee of the complete area, ttre accuracy

of the Divisionrs sampling technique could ttren be measured..

The area consisted. of 9l+2 occupied. d.u.te. fhe sample eize for

this study was selecte0 such thrrt the percentages derived. from the sa.mple

vou1d, in 19 cases out of 20, be wltJrln approximately ) percentage

points of the percentages obtained fron the complete emrmeration. Thls

1evel of accuracy requirecl a sempllng ratio of 1:h.

Uslng thie ratio, lt was found that ['1t5.7 per cent would be

the actual maximum confid,ence interval to be expected.. None of the

sa,rnple reeults were found. to d.eviate from the population results by

an a.oount greater than wag expected (eee Tables ) to 10) . ftre lar-

gest d.lfference betveen percentages calculated from the compJ.ete onumera-

tion and. from the correspondlng oample percentages was 2.8 percentage

pointsvhich vas weII within ttre 5.J percentage point leeway permitted..

In some caees, however, percentages based. on sub-groups of ttre

sample were found. to differ from ttrotr comespond.ing population per-

centages by more than ).1 percentage points (oee Table 1I). Thls wae

expected elnce ttre predeternlned confidence interval was valid only

for percentagee derived from the ontire sa,rnple.

The confid.ence lnterval for percentages baeeaL on a sub-gror p

of a chosen -oample will be larger than the confid.ence tnterval predet,er-

mined. for percontages based on the entire oarnple as can be eeen from
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fabte 1. Therefore 1f a maxlmlrm error of I percentage polnts le to be

toleratett, then ttre size of the emallest eub-group of the sample nust

not be lees than the sanple slzee lndlcated J.u [able 3.

lhe Chl Square teet wae enployed to cletermine whether ttrere vas

a slgniflcant dlfference betl,reen populatlon ond sample reeulte. None of

the Chl Square values ucrr founti to be sigulficant (See Tables L2 to 17).

Thie inaticated that ttre dlfferencee bettr'een oampl.e ancl population re-

eults were due to chance factore lnherent in sempllng anil not clue to

inproper oa.npllng deeign. In ad.d.itlon, sa,npLe moans were fountl aot to

tLlffer signiflcantly f?om the correspond.lng popuLatlon neans (see Tab1es

LB and 1l).
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X'ac11lty

Number of Dne1llng Unlts
Per Cerb

Eeatlng
Central
Other

Total

Cooklne
Electrtc or Gas
Other $rpes
None

TotaI

Table 5

DneU.lng Unlte by l'acl1lty

Total Area

100.0

7t

Samnle

9'+2

L

iffi

6&.1+

30.,
5.L

L00.0

235
1.c0.0

7L.5
:28.a
100.0

28.X
100.0

.-.--.,-:L
100.0

€6.

3.8
L00.0

T06-.o

l+

l+

5
3
2

0
7
3

-2
+

+1

4
8

-1.8
+1.1
+.f

90.2oh
.l+

0
0

97
3

95.5
3.3

o
;
+

Befblgerator
Mechanlcal
fce Box
None

Total

tlater Supp1y
Bunnlng Eot
CoId onLy
None

Total

tr'Iush Tollet
htvate lneitte unlt
Sharecl lnslile unlt
hlvate outelde unit
Shared outslde unlt

TotaI

Bath
Ftvate lnelde untt
Sharecl lnelde unlt
Private outsld.e unlt
Sbaretl outelde unlt
None

Total

29

88
10

L

4
,
1

I6ilo-

76,2
8.4
L.3

14.1
15'6;6-

69.>
B.o
1.0

14.3
7.2

mTo-

tL.7
E

-.4
-.8

7\,'
B.g
r..7

t1.0
-1.4
-.7
-1.0
+2.I

_ ur-
*00.0

68.,
9.1+
L.7

]r.3
1.t

100.0

Dlfferenee



1B
i

Tenure

Number of D,we11ing Unite
Percent

Owner occupied.
Tenant occupled.

Race

Number of Se.ruiliee
Percent

Whlte
Non-White

Iab1e 5

Dwelllng Unite by Tenure

9t+2

-10qJ9

Tab1e 7

Famlllee by Color

Total Area

+ 2.L
- 2.L

L7.g
Bz.r

o
0

20
Bo

SampLe Diffcrence

Dlfferenc

23'
r00.00

Sample

1,00.0

t 1,5
- 1.'

240

()2?

6.t

l_00.0

9t+
E

926

.B
D

Total Area



Tab1e B

Dwe11lng Unlte by Monthly Contract or Eetlnated. Rent

Total Area
MonthSy Contract
or Eetlmated Beut

Number of Dryelling Unlts Reportlng
Per Cent

Und.er $1,

$r: - rg
$ao - ah

$e> - zg

$so - rg
$l+o - 49

$>o - z4

$J7 and over

Med.ian Bent

939
r00.0

6.2

8.6
IL.0

1I.I

26.5

t9.,

u.,
E

$ss.or

Semple

?i.t+
100.0

b.Z

t3.2

10.3

r0.7

26.9

20.1

13.3

.8

$3h.13

19

Difference

+ l.)

t.4

+.J

+ .11

- .3

-.6
. I.B
- .3

- $t,oB
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tleekly Familv Income

Number of Families Beporting
Per Cent

No income

Under $20

$zo - e9

$:o - sg

$Lo - t+g

$>o ->g

$50 - Ztr

$t> - gg

$Ioo and, over

Median Income

Table 9

Famlllee by Fa,mlty fncome

TotaL Area

939
100.0

r..7

6.o

9.L

18.2

23.'

t6.7

12.1

t.8
4.9

$45.38

SampIe

235
100.0

r.3

,.5

9 ')+

t7.1

23.B

]-5.7

13.5

7.7

5.5

$r+5.8,

Dlfference

+.4
j.,

- .3

+.J

- .3

t I.0
- t.)
r .1

-.6
-$ .\t



[ab1e I0

Famillee by Nr.rmber of Persons per Family

Total Area 9"eP]g

22,r

\2.'
L9,6

10.0

2.'
2.'

.4

.l+

2L

Difference

+ L,6

- 2.L

- 2.L

t 2,8

-16

+,Q

+ .1

+ .lr

Nrrmber of Pereons
per Famlly

Nunber of FamlLiee
Per Cent

One Person

E$o Pereone

Three Pereons

Four Pereone

Flve Persone

Slx Pereone

Seven Persons

Tiett Persone

Nlne Pergone

Metllan fanily

962
1_00.0

23.7

ho.lr

L7.'

9.7

,.3
L.9

.6

.1

.l+

2.5 pereone

2l+0
r00-.0

2.J pereons .I peison



C$ol Tabl-e 11

Fanllies by Income and Nruober of Persons per tr'amily

Nr:mber of Persons per Fanily

One Person Tr,yo Persons Itrree Perscns Four PersonsWeekly Income Five or'more persons
Total
Area Sample

Number Reporting
Per Cett

No Income

Under $20

920 - 29

$30 - )9

$tlo - 49

$50 - 5e

fi60 - 74

$zs - gg

$100 and over

Med.ian Income

fotal
Area

225
100. 0

5.3

l.6.9

20.5

24.4

19 .1

9.3

3.2

.4

.9

Sample

53
100.0

5.7

t7.o

24.5

22.6

L7 .0

11.3

t.9

To tal
Area SampIe

99
100.0

b.0

?.1

l6.2

28.3

t7.t

L9.2

?.L

1.0

$lr8 . oz

Tota.I
Area

r.65
100. c

.6

-6

5.4

t8.2

27.9

tB.2

L2.t

10 .3

6.7

*49.03

qagple

t+6

100.0

,c

t9.5

26.L

2L.7

10.9

8.7

10.9

$5r .og

Total
Area.

87
100.0

1.2

2.)

).(
15 .1

23 .0

l,2.6

o2

2t.B

8.1

$5r 35

Samrcle

23
100.0

LL ,Lt.

13 .0

25.t

13.0

L3.0

t7.u

13 .0

$5s.oo

3?B
100.0

3.4

6.t+

r.6.7

21t,.6

22.5

l'5.4

5.)

4.2

*4e.35

Bll
100 .0

2.4

t.2

10.7

2?.6

11.g

20.2

1g1

11.9

$60.59

100.0

7.t

7.t

7.1

28.6

2L.5

28.6

$zs.tz

L-l

$32.e9 $jl.z4



Monthly Contract
or Eetlu&tetl Reut

23.

2 (rt - rs)
Sanple

frequenclee
DIg

L1

31

24

2'

63

4t

'd+

7i

P
2",

:

Theoretlcal
frequenclea

f1

21
, .--,]

6:

7jx

Table 12

Chl-Square feet of Gooilaese of Flt AppJ.ted.
To Dletrlbutlou of Mont&ly Contract or Eetttrated Bont

2

tlader $It

$1, - 19

$ao - e4

*>-zg
$so - :g
$4o - 4g

$)o - 59

g5o - T\

$75 and over

14

32

26

26

6z

t+6

(t" - tt) ft

.5\

.03

.L)

. ol+

.02

.02

.43

9

1

4

I

I

L

9

I+ .17

2
Totale 23\ 44 1.P0- X

A chi-square value of 1.90 for ? d.egreee of freed.orn ls not statietlcal\y

elgntfioant. Thereforo, the gn'nFle nay be ealtl to be repreeentative of the area.
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Table 13

Chi-Square T'oet of Goodnoee of Flt Applleil
to Dlttrlbutlon of Famlly fncme

Week\y Fanl\y
Inoono

Sanplo
flequonctee
- -fs- -

13

22

l+I

,6

37

9
rB

11

232

Theoretlcal
froquenclee

ft-

r!'

21

l+3

56

39

29

18

t2

232

2
2

f
.E(tr - )

Under $20

$ao - a9

$30 - 39

$l+O - l+9

$ro - ,9
So - ?l+

$75-99

$100 and ovor

TotaJ.e

.f f( r - s) _ ft_

,07

.o,

.og

.0

.01

.03

.o

'oB 
r

.do:x

I
I
b

o

b

9

0

I
2

A chl-equare value of .60 for J degrees of freedorn ls not etatloticaliy

etgnlftcar&. Thorofore, the eample maSr be oatd to be relroaontatlve of the area.
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TabLe 14

Chl-Squere Teet of Goorlleee of Ftt Appllecl to
Dtetrtbutlon of Fsmtllee by Fantl$ Stze

Stze of Faml3y lllbeoretlcal Saup1e
frequeuetee frequeuctee

2

-ft
6rg

E (r, - rr)
(r, - rr) (r* - fr) ft

One Pereon

fflo PefEons

lhree Fsreoae

Four Pereone

tr'lve Pereone

Six Pereous

Seven Pereoue

Etght Peneong

Nlne Pereons

56.9

97,O

hl.9

23,2

72.7

l+.

1.

1.

1.

53

t02

r+t

2l+

6

3.9

5,0

5,L

.8

6.7

t5.2

21.o

26.0

,6\'

lll+,9

,27

,26

,62

.03

3.rl+

8.3 OIJB .T

lotaI 2l+o 2\0 \.73. f
A chl-equare vaLue of l+,?3 f,or ) Legrees of fueeclon lE not statlstleally

elgalftcaat. f,hersfore, the saqrle uay be ealcl to be repreeentatlve of the araa.



Tablo 15

Chl-Squaro Teet Applled to Dlettibutlon of
Banllloe W f'anlU Incre
(6o pereon fanlllee only)

.0

.l+,

.08

.12

,L2

25

2

lbok\y Fadry
Incorc

No lnoone

Ihdor $2O

$ao - a9

$30 - 39

646 - l9

$ro - 19

$60 - ?l+

$7, - 99

$t0o and, over

Total

SaupIe
froquonoloe

fg

Thoorotloal
Frequoncloe

--Jt
a.8

9.0

r0.{i

13.0

10.1

l+ .9

L.6
7.3

.3

((, i tu)

.0ll

.0

4. Bl+

I.00

I.21

og

2
4r12tdj

.143

9

7

13

12

9

6,
iIl

ol
I

o!..-

13 ,3.0 1.31 : x

A ohl-eqr.raro value of 1.31 fe t dogfooe of freodon le not etatletical\y

elgnlflcant. Tboreforo, the sanple uy be sald to be relroeentatlve of the aroa.

-



TabLe 15

Chl-Square Teet of Ooodness of Flt AppJ-tecl to Dtetrlbutlon
af Fant)-y Inecnc by ilze of Fantly

(two person fa'ntlles only)

27,

(t, - f1)a tt 2
)

tleekly Fanll.y
Income

gamFIe
frequenctes

e-g

11

B

theoretlcal
frequencles

ft t!.

No Iucome

Uncler $20

$20 - a9

$so - 3,

$t+o - t+g

$>o - >g

$50 - Zt+

$t> - gg

$1oo and wer

0

1+

7

.)

3.1+ LO.2

6.

6\

E-_

06

L6

?B

t7

t9

d

I

L6.'

2l+.1+

n.3
L6,2

,2,

t2.96

2B.og

?.8\

L.95

.42

,,3

L.26

.48

I
4

dt

4
9.\ e1

?ota1 gg 99 a.r5 = f
A chl-sqr.rare value of 2,55 for ) ctegreee of freedom ls not etatlstlcal-Ly

slgnlftcant. fherefore, the sample may be eald. to be repreeentatlve of the ar€a.
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Table 17

Chl-Squaro TeEt of Goodaogs of Flt Applledl to Dlstrlbutlon
of Fant l}r fnconc

(ffrrco trproon fantllos onfy)

Wockly Incone

No Incone

Undor $20

$20 - 29

$30 - 3e

$lO - ,+9

$ro - ,e
$60 - zt+

$t> - gg

$100 and. ovor

Sa,nplo
frcquenoloo

Theorotlcol
f,roquoncleo

"-, . {t
.37

3t

,i
l+l

2
2 (r. - rt)

c

0

I
9

(rs -.ft)

2.D

.64

2,76

.*

1.44

f1

,20

.e1

-30

.0,

11Ilo
2

(J
U

1B

,.1
r*.zl

j7.t]
3. r_J

9

L2

IO

)
rri

2l

12.8

B.ll.

2
lotale ,$ t6 .7Pi: x

A cht-equoro valuo of .?B'for four clegrees of freedoro le not statlEtlc-

alfy efgdfloent. Tborofore, tho eaqlt.o nay bo oald. to be roproeer$atlve of tho arsa.

)



Month\y Contract
or Estlnateil

Bent

$10 - rl+

$t, - t9

$eo - e4

$E -a9

$so - go

$Ao - 4o

$N->E

$60 - rt+

$z: - go

@)-Iut$s)
13?.50

ile--.ro

5h?,00

6Bt.>o

w)r$
2X15.00

I32O.Qfl

l+Ta,rA

t55.oo

81.86.0c

4

2
f,ed

vfr\.8,

3hze. ol

3?38.00

]398.n

.63

hrro.oo

fiLl.*
lt+oe.81

l+5u. 84

)+0120.97

f,ablo I8

lo Deternlne a 0onfldlence l:nterva]. for the
Iteaa Monthly Contraot or Eetluated Boat

t'4dPt

12.50

17.r0

g.2.10

a7,r0

3r. c0

4r.0e

,1.0A

6?.5s

83.00

fe

11

31

24

2'

63

t+l

24

7

cl.

22.48

17.h8

t2.l€

7.48

.ue

10"e2

N;V2

32,51

l4B.0e

I
d

1,0r.31

301.r,

L55.7'

51.9'

'01

10F.1+O

IrqO.SO

w7.5\
23V1.f2

Xp $3h.?B = Avorago rnorrthly rent
g

2

234

=W =ffiI
'/ e34

,fa $r3.15

Staadarrf Dovlatlot f L3.L6 c .86

@
g:6 tlorfrilence l$to!'val, gf ngan-'$3L-98

Po$rlatton I'barl = $33.83
t e (.B6) = $sr-25 to ffi6.?9

)





Table 19

To Deternlae a Confldlence Intewal for the
!!ea^n Fa^nlly Income

l,11dpt

1r.00

"r.00
3r.00

4r.oo

,5.o0

6t.>o

B?. ro

1I0:'C0

(fe ) (unarrt )

'L%

Srox

Il+3,

25eo

230'

2t60

L57'

&1q

llgOO

2
d

]3L6.%

6gt.t6

6>.t6

39.16

L3;76

262.75

r3n.r5

3t11+6.86

30.

2

rf lao.l+B

t 2O5.r2

to1-i9.76

22Lr 36

,o9.t2

8ho8.3a

23500.88

J9ogrlg

tzztt;8.6a

rncorne f.
$ro - 19 13

+zo-29 n
$30 - 39 4t

$r+o - 49 16

$ro - 19 37

$50 - zb 3a

$n-gg tB

$roo - ug 13

232

qrutn

d d,f"

36,29

26.29

t6.29

6.29

3.7L

r:6.zt

36.2t

,8.7t

f.= [,9o0 : $11.29 = Average fanlly tncoure
232

-@- $zJ.oo

Stand,ard rlevlatlon of ? e 23

232

gr$ eo*td.ence lnterval of rean = 7t.29

Populatton rnean I $rO.r7

: $r.ro

+ 2 (1.5) $48.a9 to $71+.2p.
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