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Abstract

In the area of sociological measurement, it is one of the most fundamental problems how data
consisting of a large number of nominal scales can be analyzed and reduced. For data collected in
social research are usually obtained by forcing respondents to select one out of categories listed
on questionaire. It seems to the present writer that there are two kinds of approach to this problem.
They are the followings : 1) This type of data can be summarized by introducing the composite
variable a, [numerical formula] w_jk=the value given to the k-th category of the j-th variable. When
a criterion function of w_jk, which is to be maximized or minimized in terms of the purpose of
analysis, is considered, the value of w_jk is calculated so that the given criterion function is
optimized. This type of method, "the Hayashi quantification theory," is well known among
behavioral scientists in Japan, which is named after the founder of this methodology. 2) This type
of data can also be summarized by means of the new nominal scale, which is constructed i) by
selecting a number of variables out of all given nominal scales, ii) by grouping some of categories
which belong to the same variable selected, and iii) by combining categories which belong to the
different variables. This is equivalent to grouping ultimate classes included in a multiple
contingency table which shows interrelationships among nominal scales. This procedure is named
"reduction of multidimensional attribute space," which was formulated by P.P. Lazarsfeld and H.
Barton in 1951. Though they practiced this operation in an intuitive manner, some statistical
methods which reduce a multidimensional attribute space have been developed in the last ten
years. They are PSA (Polarized Subgroup Analysis), AID (Automatic Interaction Detector),
association analysis and so on. These methods may be appropriately included under the label of
"Optimal Tree-Structure Analysis." Since, the results analyzed by one of these techniques, are
normally presented in dendrogram style.
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PE &7 — 2 BT BT 2 /B oBR - B, BBRMEORBIC KT
LZBEELBEDOOLOTHD. AF 4 —F & (S.S. Stevens) 1= X i,
bk, JE (measurement) Fi, HBHANC LicdisT, X%
CREZHLYHTHIETHAY. MEOREIL, WL 2hOEERH
5. ZERE (nominal scale), JEFRE (ordinal scale), [EfRRE (in-
terval scale), H:#FIRFE (ratio scale), #xtRE (absolute scale) DX )
3, BRICEEShTWSL0THS.

FrEfREFE R LESHIE S\ TR, BRREANLTR O 7 — 2 LE Y,
BELRFEOV LDtk Thd. ZhEL LT, 2¥0 L5 hEKC
I5LDTHSH. AEL¥EDPFRICE T, BRKICL 2FHECID, 7
— 2 IRER T BAEEN, EhDHTHW. BRI KT 58RI
i, W OnOFEEND DA, [EIEEINEYERT (check list question) 23,
bolbABILFERIR TS, Thbb, BEEZD LI LDHED IR
REN 2@ EOBREOF 6, FEEIBROBMTHD. EEE
R OZERIL, ACHENLY 7 =) —HMOMRICT &L E25%
W Z0BE, REE, E-SRRcEE LAEREECWLT, £
DFIREE & —F—I IR T 5 BER A5 L, FBRREBOF —-2%85b
FThs.
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(multivariate analysis) mEF i, EHcFEIRTH5. RBEOLE
BREVIEG, SEBEERASMAETALXERETHILOCBEINLITHS
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{#) OF -2 L 2EHE2ENL, »oME0BRCIE CTRET 5
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WHBELIRD2DTHAS, 2L FEOMBCEL L, ILHAD,
FELT220HAAEZ bIE. B1LIIE, S OABRENEK DL
HFTY =k, £3I-BHELTH, ThZhos I ~BRO—RES
wrh, MBREE LTRETES L 57, ARERZRETHZ LTH
5. MOBEERD 28, chThsb.

BEAER T, EE 2, BRREBER z; U=1, 2, n) D
FIY — k(=1 2 oy k) KRIETHEERDORL, D (k—1)
BoOHT =Y —DTRNCEE LIcE X0 DfExR &5, 6 (k) IssE
HBATS. 0F, nHBOLThEhOERD, kjEOHT ) —DLhE
XL, wie 5B EY 525 L%, BE T 55 LOARER
B, O¥DLSICEHRTS.

nokj
a,= 2. 2 0(JR)W ik
J=1k=f
% DRBREBER T HMHE { OSULE, a & UTERR - BE
LI THL. ZOHEFE, wi ¥FETLIHEOHEECL - T, Wb
HEENHEHO TH - TE - IR E, FELOBRVLETS. ARRE
BB DT — 2 IR TUE, EbDTERLFETHD, LHE
HEOMTE, FIEASFE, ROBEMHEROMABC L » UL LHTE
EICFRIC e o fe, Lo THBE TRV &, BmSFHESh TV 5.
2121k, SPOABREMEHCOVTD, TXTCOHF IV —DOHF
b, PPEONT ) —EFRL, BEL, HE¥LILCILT, FHL
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i3, MRRE &L L COEFERE K a %, bR, FRIZE T

F—RHEWTE. THCRWLT, FLOEBERERERL, Fhcl
S TTF— 2B THZ LLARETHA 5.

ZDE z Fik, AR T4 ESEZE | (Multiple Contingency Table)
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b0, BABREBER o1, 23 o, x5 -, T DEZ BRIEE, HT Y
—@?Nf@ﬁé%%%ﬁbf.ﬁk@Qw?ﬁU—%%o § H 4%
REBERZBERT 5%, & LTL%IﬁL ibitd . fewdry B,
SENEER DL/ (ultimate class) (¥, H By oBER S%—vD
ThERE, FbT O koib%b%f@%

SEHUROWR O £ o0, BEOEH DHKRI LY, T ks O,
REL D TERLLCTHS, FHE ABHEERZTTHRA LB D,
TR L% OBHEEA LIcE, SEHERE, OBMETHEDIS
W, @EBOERD, FLAEBYT2HE601%\, hEORFE LD L
Zies. ‘

Lo T, BEomEE2E B, MTFToRRXCI-T, »7
Y~ DGR AL~ VERPERDB LN, T2 EPHORMNLDL, F
HTHHLiBbhs. Tihbb, HMEOBHCELT OW <200
Efaksdoc s, O@R— Eﬁ@wru)~@¢m%,ﬁ@&%ﬁbf
XA, H L 1EONF =Y —RERT BT &, @2@@@@%1@
5. L EOfFECOWTHBET 5% b, ﬂkw@@ﬁ7ﬂ0~%%o%
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WEBREALTH, BHRTHZLEVWZDLITHALD.

ExkofEgix, »oTIFEAT7 A F (PR 'Lazarsfeld) R ka4
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Az | (social advantage) & 4343 5 7= D DIFER & LC, T AR TH
At TERE] O3B BEET S, £EEx (AA—BA]l [T2V 14
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AT Y —DEER A —F, 8HEHITD. 8EHDAx— vOHER
iz, M1 oX 57 MBPR] (dendrogram) & LTEEZIhL. K1
BT, (BA, 749 24kh, RE) 26 {(BA, HEEH, JERFE) ¥
TD, 8WBHDARE—~VHIREN TS, L, FFARAT 2 F e i—
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BaWnERT, WTHILENTES.

EMmAEROEMICHrEIE NS L &, m¥ [FEFH] (parent group),
DENC X 5 Tmh ST AHEMEY [(TREM] (subgroup) LEETS.
FTRCoOEEIITET 288, BEAL kv, @EROP TR, 7
7 7EECRT S TR o MR offBEx 595, Th, MREM] (root
group) LMESZ LIZT5. i, ThUEo#EE i ERL, ThE
% & 7oy, BERoRTr, 75 78Rk 5 TR © NRERIEA]
D ER HD 5, Zhi BRELER] (terminal group) SMELST & 1T
B, 2B WTL {BA, 72U b4k, REHAA, 72V r4h,
REHEA, AEERIHBAY &, WTFhIEKERTHS.

BEMY rBQET5Z Lk » T, BEIhERY, TErBED
#£M] (group at the r-th stage) LIPS, K2R\ T, {BA} 15
1B OERTHY, (BA, 74V p4ah, K&} 2EIBMEoRET
BB, ek, 2200FEREEOIMLTHTY. Flig, HEOEEL
LTERA SN 2B OB, 1HONESHTIBRCREIND b
DETH. R3nXoe, 2@ULOEREZACT, 1EOSERTZRS
Tl SLBhEELL. F218, A—BMcxT 2o 0%
%, ThZThoET 258 FEHINAER L, LT LERE—DHDT
R Th L. R4k, B1LEEBCRTS 2 20E%, Ththiio
RERRACT, SET25506TH5.
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ERERCBET 27 —22BC, BEMAZREER T TOET5. HE
1%, UTFO&E2HRT S OTRFER bRV, Tihbb, OFESE
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3%, LWHEFETHS.

Lh b2, TERITBEZERE DO BINFE] ©, BRNTAT47TH
5. CHIHESTAL0L LT, BEESH, AID, PSA 7n &, HEZFHR
W ONDFENERIN TS, Livl, FRBRBEE ST CBET5
R, BEAETEbRATWRWI S SICEbRS. KFHTIL, T TR
Lick 5, HMEEDD ZBE L WBEORFITENC LT, W <Dn
DFHELYEE L THIL.
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BEEHEIMEC X 58 I —ERERGEOSNTEFIA LT SESEETRS
AA, VY (S.G Levy) X T, B 23T 57,
ir.z vy PSA (Polarized Subgroup Analysis) &IEQY, AERHIEOWH
FCTEA LT3, AEITIX, PSA oFRIEXHH L, HHEFALENL,
T HIREDRBFZOWTIRT S Z LIT L.,

PSA oFJEZ, LToRhTH 5.
1) RBEHK (X)) LT 1 BoOMBREMER y, M ERE L
T, nfHD 2 ERBREBER 1, x5 - , o HIEET D, 25 (1=1,
2, v, M)Ak, X I-ERELTAEAETSHD.
2) BEHEMEAHEGT, BROEOROVEERS.

21 nEOER x1, 2 v, X0 DH B, K & DEHBEREARRD L
DERFED, ThErzw £ T5h. yDxw KICWHWTAEIERZRD S,
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2+3) Tw, o DIFNT, BRI EOELKY, B D (n—2) HOLE
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2+4) TrAbnoFIy)h KA (stopping rule) 2MET, FEIET
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An Approach to Multivariate Analysis of Nominal
Scales: Some Statistical Methods for Reducing
Multidimensional Attribute Space

Shiro Horiuchi

Résumé

In the area of sociological measurement, it is one of the most
fundamental problems how data consisting of a large number of
nominal scales can be analyzed and reduced. For data collected in
social research are usually obtained by forcing respondents to select
one out of categories listed on questionaire. It seems to the present
writer that there are two kinds of approach to this problem. They
are the followings:

1) This type of data can be summarized by introducing the
composite variable «,

n kj
Oy = Z Z 5j(jk)wjk
J=1 k=1

1 (when the i-th individual responds to the 4-th
where §;(jk)= category of the j-th variable)
0 (otherwise)
w;r=the value given to the &-th category of the j-th variable.
When a criterion function of w;;, which is to be maximized or
minimized in terms of the purpose of analysis, is considered, the
value of wj; is calculated so that the given criterion function is
optimized. This type of method, “the Hayashi quantification theory,”
is well known among behavioral scientists in Japan, which is named
after the founder of this methodology.
2) This type of data can also be summarized by means of the
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new nominal scale, which is constructed i) by selecting a number of
variables out of all given nominal scales, ii) by grouping some of
categories which belong to the same variable selected, and iii) by
combining categories which belong to the different variables. This
i equivalent to grouping ultimate classes included in a multiple
contingency table which shows interrelationships among nominal
scales.

This procedure is named “ reduction of multidimensional attribute
space,” which was formulated by P.F. Lazarsfeld and H. Barton in
1951. Though they practiced this operation in an intuitive manner,
some statistical methods which reduce a multidimensional attribute
space have been developed in the last ten years. They are PSA
(Polarized Subgroup Analysis), AID (Automatic Interaction Detector),
association analysis and so on.

These methods may be appropriately included under the label
of “Optimal Tree-Structure Analysis.,” Since, the results analyzed
by one of these techniques, are normally presented in dendrogram
style.
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