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Clustex Analysis in WMinority Gzoup Poverty Studiegs

by
T, Lamar Ross (LSUNO)

This paper, one of a series! which arose out of data gathered on Chociaw
Indians, Negroes, and Whiftes in a low income area of Mississippi (sce Table 1
and Map 1) during 1960~1961%, 1961-19623, and 1968-1969%, expands upon one
agpect of a recently completed analvsie by the present asuthor (Ross 1970).

In the study, an attempt was made to distinguish between the characteristics
associated with incomé levels (see Figure 1) and those related to etbnic group
affiliation for the thyee ethnie groups.

In the analysis, clustering techniques applied to the data demonstrated
that there weve differences among the grcoups greater then would be expected if
income level alone were the determinant, This was done by comtvolling for
income level in all analyses,

The data wariables patterped by ethanic affiliation ragher t
lavel, This is sigrificant for several veasons: (1) It vrovides z mesns of
verifying formally patterne which are derived from twvaditional participoac-
observationr technigues, (2) It provides s way of cwitleally énalyzing high

lavel abstrsctions such as Lewis'! Yewlture of poverty” concept, and {3) In

>

terms of guided social change prograuy, it provlides data on differevces which

may be of benefit to educators spd adminietrators in setiing guidelines for

program implementation.

% Presented at the 1970 anauval meeting of the American Aanthropologlceal
Assoecilation, San Diego, California. As this is a werklng paper, the suthor
would appreciate any commenis,

U.S. DEPARTMENT OF HEALTH. EDUCATION
& WELFARE
OFFICE OF EDUCATION
THIS DOCUMENT HAS BEEN REPRODUCED
EXACTLY AS RECEIVED FROM THE PERSON OR
ORGANIZATION ORIGINATING IT. POINTS OF
VIEW OR OPINIONS STATED DO NOT NECES-
SARILY REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.
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DATA SOURCE AND EVALUATION

The data for the study‘came from two sources. The flrst, that for the
Negroes and Whites, is the Southeastern Reglonal Rurai Soclology I'roject S-44
entitled "Factors in the Adjustment of Families and Individuals of Low-Income
Rural Areas of the South.'! Jt was gathered in 1960 and 1%61., The rasearch
included houscholds ia the seven followling states: Alsbama, Kuntucky, Louisiana,
Mississippi, Noxth Carclina, Tennessee, and Texas. A stratifled random sample
was deaigned

to dilseover end examine the social, psychologleal and communication

factors asgociated with family adjustment or with ithe atiainuent of

a level~of-1iving consistent with regional and national standavds,

(Globettd, 1963:49y quoted in Austin, 1966:31),

A write-in intexview schedule wag shiuctured zo that the intevviswers

wonld ask the ssme question in the same way in all the states. The

completed Interview schedules for each family head and homemaher ware

edited by the interviewer, aand re-ecdited by a field director. {(Austin X%.6:32)

For the present study, 167 intevview schedules for the Negvo houééholds wans,
utilized and 79 for the Whites, These were all from Clay Hills ares of Mississippt
near Philadelphia,

The following year, at the request of the Bureau of Indian Alfsirs, Dr. Wilfrid
G, Bailey desigoed 2 stedy of the Choctaw Indians which would provide data compa-
rable to that already available for the Negroes and Whites. Trained members of
the Bureau of Indian Affmirs’® staff conducted the interviews in 1962,

Ten counties from the Clay Hills area were ircluded io the samples obtained
(see Table 1 and Map 1 fox distribution by ethnic group). AlL the Whites vesided
iy Neshoba county, Thrae of the Indian commusnities weve &t least paxtially in
Neshoba county with the remalping four being found in the adjoining counties of

Teake, Attala, Kempew, Newion, Scoti, and Sones. The Negro data represented

Clay, Hoimes, and Lawvence counties,
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The size of the samples waa not unlform. The interview schedules for the
Choctaws ropresented approximately 65 pervcent of the househelds in the area.
Lue to the fact that part of ¢he achedules were of a prelimloary neture and
did not contain information on all the variables, 89 achedules were rot utilized
in thiz study. This still lewmves the Choctaw being xepresented by alwost 350
percent of che households 1n these counties.

The percentages for the Negro and White households were not availsbie, The
nunber of Negro households utilized was 167 and the numwber of Whites, 79,

Since the data upon vhich this exerxcise is bnsed dates from 1562, it needs
to be pointed out that nev dets on the Choetaw is now available vhich was gathered
in 19685, This pew data will provide & data souree from which significant anew

gnalyses can be wade,

ANATYTIC PROCEDURES

Process of apalysis. Simty-one comparable varisbles for each ethaic group

were chogsen according o theily availability and soded on computer caxds for

analysis, The analysis was done in two steps,

i." To assertain if the suspected differences in household charscteristics

would 8£ill be maiuntained 1f {ncone was controlled, 2 corvelation coefficient (C)
was computed for all variasbles by ethnic group controlling for inceme (see Tabie 2)
This indicated that thers were certailn patterns developing by ethnic group even

in cases which income was the same for each group.

Z, The most congistent differences by ethnic group apszared among the
thirteen variables clessified as family charactavisties, Theas famiiy characw
teristics upon which to perfoxm a2 cluster amalysis. If siguificant associatiouns
hetween the family characteristics end the ethnic affiliacion did exist, the
congruence profiles besed on the cluster anelyses would differ for each ethnic
group. If, on the other hand, there wae no significant associ{ation between the

family




TABLE 2, LIST OF HOUSEHOLD CHARACTERISTICS BY CATEGORY AND CORRELATION
COEFFICIENTS ¢C) BETWEEN TOTAL FAMILY INCOME (X) AND OTHER
VARIABLES (Y¥) ARRANGED FOR COMPARISON BY ETHNIC GROUP

Bouschold Characteristics

Categories, variable numberx Choctaw Negro White
and variable label N e 234 N = 167 N = 79

I, Residence and renure

46, Census type residence . 383 0287 . 338
47. Acres farm land owned -827 w357 529
43, Home tenures 22959 0269 « 359
49, Farm tenure classification 588 o284 2493

1I. Family cbaractexistics

1. 8Size of houschold 0581 0355 - 707
2. 8Sex of head « 260 - 348 - 536
3. Marital status of head 72 582 .581
4, Family type 4 0524 2333 -H18
5. Age of head oH72 0554 .66l
G. Age of homemakex 497 o547 ~686
7. Education of head 0533 2611 .691
8., Education of homewmaker 0922 -536 876
9. Household dependency index
score ¥ 401 oA, ,626
10. Stege in fawily cyecle 486 2533 .618
i1, Ne. of wooms in house 437 o323 «398
36. Parcicipation index of head «379 - 638 .063
37. Partieipation index of homemaker ,339 0518 -655

111, Wozk characteristics

38, Present occupation of head N 2296 ~543
39, Praesent work 2tatus of head . 329 o247 %22
40. Prasent oceupation of homemnker o421 0536 .685
41, Diffexent Lypes of work of head

in past five yearse 521 2354 507
42, ‘Type of work chenge of head in

las: five years 2425 0630 - 980
43, Yoxk mest iike to dc o617 .339 .052
4% . Work ezpecte inm five yeavs 2661 .696 .688
&5, Resssa for confiiet 0595 0333 o 725

IV. Lacome characteristisa

50. €ross income fyom crops 0422 -682 .658
51, Income f£rom livestock 2750 455 .538
52, Goveroment psyments in coanection
with farm program o 142 «323 2312
53, Total gross farm income’ + 758 - 706 .629
Q S4. Total net farm imcome .758 .706 629

IERJf: 55. Welfare income for past year <645 3501 671




TABLE 2., (conftiaued)

Choctéxw Negro White

Categories, variable aurhex
N = 234 N = 167 N =79

and variable label

i,
,

I, ILucome characteristies (ceontimued)

56, Miscellapecus incone 408 o422 2625
57. Family non-work income .9534 0597 . 739
58. Non-farm income of head .697 . 676 0724
59. Homemzker income 592 H81 <647
60, Total family income from ail
sources 1.000 1.000 1,000
§i. Total femily pet worth 0582 .312 »026
Y. Consumer items
12. Automobile - 379 . 388 .452
*13. ‘Truck 0252
4. Eleetrieity 186 .313 2329
15, Telephone 2226 2360 2383
*1%. Automatic dishwashex 0,000 . 000 0,000
17. Television » 371 0346 34
**18, Mechanical. rafrigerator 0.000 2316 2329
19, Home freezew «395 0269 253
20, Air caoaditiorer - 1472 0373 . 283
28, Vacuum clezaner <456 2370 <227
#%22, Rlectric sewing wachine 0.000 «314 «A70
¥%23, Automstic washing machine 0,000 0,000 . 302
24, Radie 0 280 »239 . 357
25, Piped water «330 409 « 365
26. Hot water heater 0352 463 »323
27. 1Inside flush toilet »381 870 « 349
28. Bath or shower «377 2470 . 3867
29. Kitchen sink - 326 »389 2353
30. Daily vewspaper »328 0250 <362
31l. Weekly newcpaper 0273 o460 »321
32, Farm or tvade magazine 0274 <284 2260
33. Womer's msgazine 0328 - 265 233
3%, ODther magezines a274 Bl «363
*%35. Oas or electric range 0,000 -383 2521
Total number of highest and lowest corre-
laticns for esch varieble by ethnie
cRtegory
Zotal highest g 13 35
Total lowest - 34 13 11
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Tamily types are defined as follows:

(a) complete nucleay: husband and wife with or without children.

(b) incomplete nuclear: family in which one of the ppouvses is missing,

(¢) extended family: complete nuclear family plus collateral relatives.

(4d) stem-extended: nuclear family plus direci line relative in
descending or ascending generatfon with the exception of unmarried
children.

(e) joint~- two or mexe complete nuclear familles

(£) stem~joint~ two or more complete puclear familles plus relatives

(8) incomplete extended~ incomplete nuclesr plus collatcral relatives

(h) other« particulax “<ombinations of people whr iid not lend themselves
to other famlly type categorlies,

( see Ridley, 1965:44)

oo

“the household dependeney index score was developed especially for the
S-44 sociologlecal project from which the data of the present study is ebtained in
patt. The focmula follaws:

@ X _ Vhere: X = Numwber of individuals between 14 and 64 yesrs old
Y+ Z Y = Number of individuals under 14
X = Nombexr of individuals cvesr 64

D= 1
|

“The scores on the index ranged from .1 for those with the highest number
of dependents relative to 4,0 or more for thos:z with the lowest pumber of dependents
relative to the numbar of non-dzpendent family members." (Ridley 1965: 63)

*?&he partiecipation index was constructed in the following wanner:
"1l point for being 2 member of an organization
1 point for being active in the ovganizatlon

1 point for belng on a committee and/or being an officer

The addition of these points produced the tobal score for g2ach head and
homemaker,” (Ridley 1965: 64).

The rsnge in scores varied between 0 (no participation) and 10 or more
points,

*No correlations were avallable for the NWegroes and Whites on this item
becersge the information needed to compute the cogrrelaticns was not available on
the origiral interview schedulzs

*ln each of these cases a zevro correlatiom indicated that the item was
not poasessed by any of the households although ansvers were given to the Interviewer.
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characteristics and ethnic affiliation, then there should be some overiap in
the congruence profiles.

Clustering of the chavacteristies reguired two opevations, First, the
caleulation of a B coefficient was made,

This B coefficlient is the rvatio of the average of the intercorre-

lations of & subset of cluster of variables to thelr average

correlation with all remaining wvarilables in the whole szet, 1Its

vaiuve 18 Independent of the order in which arisbles are intro-

duced into the cluster (Clements 1954:182«183).
Second, the provisional clusters had to be tested graphically by constructing
their profiles of congruence. Indicationg of cultural differences among the
three groups would be indicated 1f the family chavecieristics eilther clustered
differently or, in the case in which the clustered charactevistice were the
same, if they clustered in different patterns,

The particular method used for clustering was chosen for the simplleity
with which it could be performed. This technique, developed by Foxrest Clements
(1954), can be used adequately with a calculator in cases where a computer is not

available,

Clusier analyses for each ethnilc group., The results of the cluster analysis

performed on the famliy characieristics for each ethnic group are preseanted

in Figuwes 2«4, In the graphs, *he ordinate Lis the scale of Pearxsonian t values’
vanpiog from 6 - 1.00. 1In order to keep all of these positive, they ware trans-
mated according to the formulas

Fr+1
2

suggested by Clements (1954:191). The successive abscissae are the clusters
themselves, The values uged in plotting the congruense profiles ave the average
of the coefficients the members of each cluster have with the cheracteristies in
each row of the corvelation matrix of the fsmlly chavacteristiecs., Thexefore
each characteristic’s profile demonstrates in's iotercorrelations with each

cluster. This was done for three othnic groups,
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The famlly characteristics cluster in distincily different patteyns for
the three groups. The number of clustera for the Whites and Chociaw were
the same, five in each case. The Negroes only had four.

Choctaw clusters, The filgures for each grvoup ure arranged Iin descending
order according to the degree of congruence as demonstrated by the calculated
B coefficients, ‘'[he highest congruence for the Choctaws cccurrzd between the
age of the head of houschold and the stage in famlly cycle of the head's nueclear
family, The second cluster consisted of education of the head of household and
the education of homemalker. The third cluster also conslsted of only twoe
characteristics, sex of head and marital status of heed, The degree of congruence
between the characteristics in the other two clusters was loosex than thoge in
the ficst three cilusters. Cluster D, congisting of age of homemskew, houschold
dependency index score, and participatinn index of homemaker displayed the loosest
congruence of the final two clusters. The size of houschold had the least degree
of congruence with the other wmembexrs of Cluster E, The partlicipation index of
head, famlly type, and pumber of rooms in house showed & much closer patitern of
congruence, with the twe latter chavacteristics showing the highest congruence,

Negro clusters, Orly one cluster for the Negro family characteristics had
the exact same member characteristics as the Choctaw. This cluster (B) consisted
of age of head and stage in family cycle. It was renked second in degree of
congruence for the Negroes, and first smong the Choctaw, Clusier A; sex oi head,
marital status of head, and family type, was the on;y other cluster in the Negvo
group that closely approximated the Choetaw cluster, which lacked famlly type.
The most loosely congruent cluster was Cluster C. It consiasted of size of
household, age of homemaker, education of homemaker, and participation 1ndex of
homemaker; The participation index of homemaker had & cleee congruence with
Cluster Dg As is evident from the congruence proflle (Figure 3), the members of

Cluster D have the most congruent profile, This cluster consisted of education
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of the head of household, household dependency index scorz, munber of rooms in
the house, and the partlcipation index of the head of household,

Of the three ethnic groups, the caleulstions for the Negro fomily character-
istics vielded t¢he most highly congruent clusters, and those which had the least
affinlty with each other as evidenced by the congruence profliles. iIn the cases
of the Choctaw snd White clusteys, more characteristics appeared to melate to
other clusters,

White elustexs. The Whlte family charactexistics proved she most difficult
to cluster definitively. The clusters which ave included in this study wevre from
the fourth attempt ai clusterlng. Each time i appeaved that ecertaie characterig-
tics could best be lnciuded in a different cluster, New ealceulations were then
msade and congruence profiles drawn.

Even these final clusters appeaied to be non~conelusive, At firse glance it
appears that Cluster A, consigting of sex of head, merital status of head, family
type, age of head, and stage in family cyele could be broken down into two clucters,
with age of head and stage ln family cycle forming a sepavats clubter ag they did
in the case of the Negreas and Chectaw., I also appesus thzt possibie Cluster D
and E might best be combined. Calculaticns for the femily charactevistics weze
made to test this ocub and the congruence profiles thus derived did wot bear out
the distinction, therefore the present proflies are considered to be the best
macner of breaking down the cluasters. The corclusion is that the clusters derived
for the Whites are not aa distincily different from on2 snother as weve those for
the Choetaw and Negro households,

The sceond cluster, B, contained the participation index of the head of house-
hold and the pazticipailon index of the homemaker., There is a distinet dlffevence
betveen the ranked position of these indices foxr the Whites (second) and for the

Choctaw and Negro houschoids vhere they wexe included in the last two elusters,
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Cluster C consisted of age of homemaker and education of homemeker. GCluster
D and I, as already mentloned, had the closest affinity. A glance at: the charaec-
teristics of which these are composed demonstrates that, viewed in terms of what
we know of American middie class White soclety, this iﬁ expected, Cluster D
contained size of houschold and education of head. Cluster E contained household
dependency index score and number of rooms in house,

It is gpparent that there axe dlffevences in both the mmber of clustexvs for

each ethnic group and the famlly characterisiics of vhich each is conposed,
group

Implications of Resultsg

The above exercise demonstrates that cluster analysis as a tool in poverty
studies can be a significant ald to reseawrch im various ways. It forxmally verifies
patierng of culiural diversity which are derived from such traditional techniques
as particlpant-observation, This in itself justifies using the technique.

Directed social change programs would alse benefit from the fiandings derived
from such analyses. Povexty programs as operated by the United States Govermment
today generally operate under the agsumption that all poverty groups are the same
culturally. The present study indicates that this is a falsé assumption. To be
fully effective, these socio-cultural differences, which have at least as much-
asgoclation with erhnicity as income level, should be considered in foxmulation
of progzam gozls and procedures. Cluster analysls ean serve as an effective tool
in dafining such cultural variations, and when coupied with move traditional
in~depth study procedures, leads to a quicker grasp of significzant cultural
differences.,

The findings of this study suggest that the Yeulture of povexty" concept may
be too abstract fov utilization in terms of program planninmg., Care should be

used vhen accepting the generalizations explicit znd implicit in its construction,
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There is a need for greater inedepih analysis of groups classified as
"poverty' groups, particularly as regards Oscar Lewls' conceptualizatilon of
their sub-cultural similarities. He gives total income level the role of an
independent variable upon which all other aspects of culture are at least
pariially dependent. When we say “partially" dependent, one musi: agree,
Methodologically, the underiying assumptlonr sppears to be that total income is
an independent variable upon which all other variables are dependent.

The sitvation is considevably more complex than this alwple zssumpiioan.
Anthropologists generally agree that culture is en integrated gystem of learned,
acquived behavior, ldeas, beliefs, ete. IFurther, it 13 gemerally agreed that
changes in one aspect of culture influence to some degree all other aspecis of
culture. If this is trxue, then we cannot theoretically oxr methodologically
consider one particulaxr wvawviable as belng independent, All cultural traits must
be inter~dependent.

An adequate analysis of poverty groups should encompase a multitude of
traits, all considered ag dependent vaviables, The magnitude of such a study a
few years ago would have been beyond the capabilities of most individuals due
to the time factor in completing such an analysils. Today, with the advent of
computers that can accomplish computations in seconds that once took one individual
monthe to accomplish laboring over e calculator eight hours a day, such an enalysis
is not only possible but relatively casy to sccomplish, Variacions canr be noted
in patterning of variables which participation in and subjective evaluation of a
culture would be unlikely to give, Cowbine this type of analyais with traditional
human involvemeni and the result should be a more nearxly coﬁplete understanding
of the cultural wechanisms involved in socio-culiural diffevences among poverty
groups. |

Of all the mathematical and quasi-mathemaiical technigues being used in
anthropological methodology today (Biennial Review of Anthropology 1969), sluster~

ing is pwobably one of the least sophisticated, The insighits which one ecan



gain hovever from using it and its simpliclty of execution mske it a beneficiai
ool for anthropologlical reseaxrch among minority poverty groups, and especially
for comparative purposes when planning programs of social chang:, Although

the exercise urilized a limlted amount of data for each of the three groups,
the indications axe that, with more comprehensive anslysis of larpe amounts of
comparative data, the eipgnificance of clustering as & principal or secondary

technique of analysis could be greatly inereased,

18
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NOTES

Byars (1965), Ridiey (1965), Austin (1966), Peterson (1970a), Ross (1970),
end Ross and Bailey (1970) .

The data for the Negroes and Whiltes were gathered ns pazi of the Southeastern
Regional Rural Soclology Project S-44 entitled "Factors in the Adjustment of
Families and Indiwviduals of Lowelncome Rural Areas of the Souih”,

Dr, Wilfrid C, Bailey, at the request of the Bureau of Indian Affalzs, ecompleted
a study of the Choctaw Indlans emphasizing question which would meke the deta
ccmparable with zhe S-44 Project.

John H, Peterson (Misslasippl State Univerxsity) gathered data among the
Missiselppl Choctaw for his Ph,D dissertation (3970a). A follow-through

study on Negroaes and Whikes has also been completed ans a complement to the
carlier S-44 Project., The availability of this data makes feasible comparative
in-depth studies of the poverty level groups through time, exeating the
pogsibility of arxriving st processual soclo~cconomic and socio-culiftural changes
in the last decade., A brief report on the soclio-economic characteristics of the
Mississippi Choctew Indians from Peterson's data has also been published
recently (1970b).

Clustering technlques hove been used in wavious ways by anthropologists, the
most sbundant early use being the snalysis of culture areas initiated by Boes
and Kroeber., Dwiver points out that Kroeber used clustering 2s ecarly as 1894
(Driver 1962:14«17) a2nd various other anthropologists have utilized it since
(e.g. Barrett, 1908; Czekanowski, 1911; Clements, Schenk, and Browm, 1926;
Klimek, 1935; Clements, 1934; Hodszon, 1970; and Levin, 1970). Each used clusters
in differing manners snd applied clustering to diverse problems,

John H, Peterson, Jr. 19702 and 1970b,

The ideal ccefficient for performing the cluster avalysis would have been the
coefficient of centingency used in determining the correiations hetween income
level and the sixty-one household characteristic verlables, This was not dore
due to the unavailabdility of a computer program to provide the metrix needed
for clustering. The decision was then made o use the Pearsonian r cosfficient.
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