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ABSTRACT
EXPLORATORY FACTOR ANALYSIS OF MULTISET DATA

Takashi MURAKAMI

A new exploratory method, multiset factor analysis, which factor analyzes data consisting of several sets of

variables related to different domains or levels was proposed. Basic equations of this method are written as
Riv = Akskk’-AIl+Dkk' k,k’=1,...,p ......................................................... (1)

where Ry+' is 7z by % correlation matrix between variables of set 2 and £°, A is ny, by g, factor loading matrix
for set k, Sii'is qr by gy correlation matrix between factor scores satisfying

Sue =1 E=1,...p errreereeeea e —reet e s e e b s re e e e e s e e e aarees 2)

and D 'is diagonal matrix including unique variances whenk = £’, and zero matrix when 2 + £’
An alternating least squares algorithm is formulated. It assumes that

A¥TAF =1 B=1,..,p e (3)
and

?

ZSE'Z’S?k=Lk E=1,..,D e ()

k=1

where [, is diagonal and positive definite. Then following three equations

»
S {(Rux —Dis) AT ATT(Rih —Dia)YAT = AFLp, oovoeereemsisssens (5)
k=1
Se= ATT(Rpr' — D' DAY (6)
and
Dip = diag (Rpe — ATSH ATT) 7

are alternated until convergence is reached. Final solutions satisfying (2) are obtained through the transformations

A, = A% S;kk% ..................................... et e e e e e ——————ettetereeeearraaaes (8)

and

[

=1 -
—_— 7 QX%
Ser'= St *Si Sk

This algorithm is a natural extension of ordinary principal factor method.

A questionnaire data collected from housewives in Aichi prefecture was analyzed by this method. It consists
of four sets, — buying behavior, attitude for buying, need for information and confidence for the various media. A
factor which could not be found by separate factor analysis was derived in the first set and interesting relations
between the factor and factors of other sets were revealed.



