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1,Latroduction Cluster analysis as a quauatitative
rmethods of hemogeneus group fermztien, can be
easily «nd fruitfuly applied te the regressien
medelling precesse. At the first stage of reg=
ression medel building, especially in cocio=
economic researches, we have to define the aim
and the scope: of empirical investigatiens. The
exact defintion of the aim implies a cencrete
class of the rmedels The definitien of the scope

hag a triple character. Tirst, it is ¢ ief-
inition of essential, secoml ~ spotial nl third-
time scipe o eupirical investijations. The

definmition orf the scope of investiration involjes
many problems to be sclved by statistitians .

The essential scope ef the defintion eof
regression modelling depends oun the spzcification
of endogenous an’ exegenous variables. The
specificatien ef the variables can be based en an
adequcte theory. On the other hand, there are
geme forual rejuirements with regard te variables,

It is the matter that in statistics cnd
ecenometries the variable seleciien preblem is
videly discussed. Ameng meny nermal metheds
which have been prepesed there exists an
extensive group ef cluster .ikelysis metheds. The
preblem of variable selection is one of the
fieles where the cluster analysis metheds and
regression medelling meet.

Anether preblem is the construction ef a
model for seme aggregates ef veriables. One
pessible appreach te the preblemy in to build seme
medels for synthetic variables . The creation of
synthetic verieble bages on application eofcluster
analyais metheds, especially liner erdering
metheds, It is the secend commen level of cluster
analysis and regressien theeyy.

@ne of the basic cenditiens ef cerrectness
and effectiveness ef regression medelling is
congtruction of a model for howozenous statisticel
population. Only in this type ef populatien,
relations ameng variables under consideration will
have statistically synenymeus and siable. character

Effective metheds fer ebtaining such
honiegeneus pepulatiens are cluster analysis methed

Problems ef hew te single eut hemegenous
statistical unit subsets is the third field where
cluster analysis and regressien medelling meet.

The: feurth level is applicatien of cluster
analysis metheds fer verification and inter—
pretien of the results of regression modelling.

Indices of taxonemic similarity could be
applied to the measurement of similarily amony
structurel paremeiers or stochasti.al structure
peraseters o. U.u eotiuwated wolels .

4n alternative nume of cluster analysis,iore

{requentiy used in socio-economic researches in
poland, is numerical taxonoiy. We unlerstand
''cluster analysis'' and ''mumerical taxonemy''
or simply ''taxonemy!' as syunenyms in this paper.

Econumedrics is the meost impertant applicatien

field of the regressien theery in secie—ecenemic
researches. Then the regression medel will be
interpreted as an econometric medel in this paper.

Bcenowetric medels built with the aid of
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taxenemic metheds are alse called taxenemetric
medels, In the fellewing parts of the paper
taxenomic netheds of hemegenizatien ef
statistical pepulation, taxencmic procedures of
explanatery variable selection, metheds ef
synthetic variable censtructien and taxenenic
metheds ef verificatien and interpretien of the
results ef eceneustric medelling are discussed.

2,Taxenemic metheds of hemogeniztien ef
statistical pepulatien

The homegenity ef statistical pepulation is
the basic cendiiien if satisfactery results of
regression medelling are to be obtiaind, such
hemozenity can be unlerstool as either spaticl
or time homo emity. It leals to the appliicati.u
of cluster anslysis nethods for obtzining such
homozenous subsets of statistical units .3

The regression function igs equivalent te the
appreximation functien andi it is pessible to
utilize ,some metheds from the appreximatien
theory.4 The basic problem ef appreximatien is
te define the functien which describes the
relation among the variables consilered, based
on infermatien frem the sample:
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j=1424000ym ~ nmber ei varizbles,
i=1,2,000yn = muaber of ebservation.
In functions: h(x1 x2...xm) are
undistinguishable if:

[\r(x1 KyeudK ) = h(X, X, xm)kﬂ,
where:
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—~ tolerance(admissible errer of apprexination),
—~ a set appreximated functioen(first type of
regressien),
H .~ a set appreximating functiens {second type
of regression) .
The stechastic approeximatien problem is to
find a family ef Rk — functiens which satisfy
the relation:
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wheres
1wol = the likelihood ef appreximatien,

Relation(3) can be mere gemerally described as:
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where @
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In secio—ecenomic researches it is difficult te
analyse multidimensional distributions and for
that resson it is convenmient to iefine the spec—
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Qi is a complement ef Qe o
i
The trace of distribution is defined as @

Pl(rx, %, e x)€Q) =1 -&,

where K is near O

For calculatien of rhe_distritutien trace a
variable can be utilized 7, Seme infermatien
abeut the trace eof distributien ean alse be
obtained by applicatien ef cluster analysis

nxe'thcds6.

Applicatien ef cluster analysis methods leads te
hemogenous submsets of ebservations which could be
understesl as a distribution trace. It eought te
be of ellypseidal shape in multidimensienal space
if the regressien medel is a liner ene . Fer
separation of an ellypseidal distibutien trace
frem a set of data, the deviation methed propesed
by pluta (1986) can be empleyed . In the first
stage a est of variables must be divided inte twe
subsets:

(n

- gtimulant variables ,
~ destimulant variables ,

Such a variable is reeggnicéd as a stimulant
varisble for which the greater the value the
better the situatien .
Destimulant variable is a reverse te stimulant,
Then destimulants inte stimulants are
transfermed by the fermula :

X..,==Y 8
i3 ij (8)
where @

Yij - ig i-ebservatien eof j variable which is

recegnized as a destimulant .

In the next stage the upper lewer pele of the
set of observation is defined. Ceerdinates of
the upper and lewer pele are maximal and mirdmal
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vilues o varisules resvooctivaly

2 £ .
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L %0 dhe lower pole, 1t mesns ..t X, is
ij

transformed into ui,]' accoriin; to the

formala @
.. = X, . =X <
where: 1J 1J oj ! (/)

xoj ~ are coordinates of the lower pole .

A line throuzh the lower anl upper pele is
drawn and this is nomed the axis of the set
Deviations ef observations from the axis ef the
set inferm us about the shape eof the distribution
trace. Subsequently perpendicular prejectiens of
observatiens on the axis ef the set are

calculated. The coordinates ef these preojections
are 3
Ry =LXjq0 Xpr woey X0 eeny xim}’ (10)
where: ’
X 5= Xgj by (11)
x;j ~ ceordinztes of the wpper pele ,
m
Z !, ow, .
Cg=1 %3 A (12)
i~ m 2 3y 2
(x5
J=1

3 »
Then the measures M and W are defined and
calculated as fellows 3

M= [(RjL - P)(R, = p)Ty 12 (13)

el (e, -r), - Ri)T] 1/2 ,

where:
P = coordimates ef the lcwer pole,
Pi— coordinates ef the real data .

(14)

»n

Values of ¥ and W’! are presented on the
graph, where M is the abscisa and W is the
erdinate.s This graph presents the distributien
trace. If it is an ellypseidal shap a linear
regression functien can be estimated, if it is
ret, ellypsoilal subsets muct be separated by
applicatien of isemerphic subset precedure
prepesed by piuta (1986).

3, Taxenemic selectien ef variables

The most universal measure eof taxenemic
similarity ameng variables is the correlation
coefficient, Ameng many taxonemic precedures ef
selection of variables,; based en the correlation
matrix the method propesed by pluta(1972) his
interesting properties. Let

R =[rjk-] ;7 Jik = Tyeeeym , (15)
be © correlotion matrix ameng m prelindnary
piroposed explanatery variablese

R = [roj]; J= Tyeeagm 4 (16)
be a vector of correlation coeefiicients between



an endogenous variable and the prepsed
explanatery variables.

In the next stage, correlatien ceefficients
are tested using the follewing statistics :

1;20< ‘l 1/2

2
where:

n - mumber of ebservations,

t4= critical value of the student's distribution
fer n -~ 2 degrees of freedom at level of
significance o °

These variables fer which r_. L r are
eliminated from thevecter R. .

The variable fer which Tos has the highest
value is chesen am the first éxplanatory variable.
The following chesen vericbles arc these, which
are theose, which are succesively maximally
coerrelated with the endegeneus variable amé
insignificantly cerrelated with the previeusly
chesen explanatery variables , This methed has a
a simple graph intrpretation and it can be-pres—
ented as a symetric, full and not—eriented graph.

Anether methed based on the cerrelation
matriz, which alse¢ has a graph interpretation has
been proposed by Burtesiewicz (1976). On the base
of the cerrelation matrix R a graph G is
constructed the propsed explanatoery variables are
nedes of the gepaph and significant cerrelation
ceefficients between variables are arrows of the
graph. These variables with nodes of graph with

maximal rumber of cemnection with ether nedes and
also variables reprecented by iselated nodes of
the graph belonz to the optimal vector of
explanatory variables .

(17)

r*:

e

4o Methods of syntheilc varioble cuustructicis

w—— bt L SIS

Provlems of « artion are wery essentisl in
seeie=cconomic resewrch, sspecizlly in coustruc.ion
of forecasiiny models, input-output analysis,
operation research and cluster analysis. An
originezl method of aggrection in economics, i.e.
methed of synthetic variable construction has
been propesed by Hellwinz(1968). On the base of
Hellwing's proposition many methods of synthetic
variable censtruction have been explaineds They
are based on the fellewing criteria ef
clagssification of synthetic variables ':
- the way of allewance of stimulant and
destimulant variable,
= the way of defining of the point eof raference
of coordinates,
- the way of nermalizatien of variableas,
analy ic from of the agmregetive functioen,
- weighting system of importance of variables.
Among the metheds ef censtructien ef synthetic
variables there are precedures based either only
on gtimulants er only on destimulanis or on both
types of veriables. The refercnce piont of the
coordinates could be chesen on the basis of
expert!s opiniens, international cemparisens and
in a statistical way. A hypethetical peint with
maximal ebserved values ef stimglants and minimal
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ebserved values ef destimulants can be adepted is
a gtatistical pottern point,.
There are following metheds of nermalizatien
variables :
rank methed, which changes the ebserved values
inte their ranks,
2) quetient transfermatiens,
3) standardizatiens,
4) unitarizations.

The fellowing functions can be cleszn as
aggregative functiens:

A = additive

of
1)

m
s{" =Z1_djx;j , (18)
J=
m L]
S§2) =—;——§ L3¥i, (19)
j=1
m
3 -l , (20)
o d
™ REF

where:
0(3'— weight eof variable j ,
x'ij- nermalized value of variable j .

B - multiplicative:
m
A .
3
s{4). ‘“ (< ) (21)
=1

1
m
) [ &9 F%
J 3
SN [EP
=1

(22)

Mest frequently every variable is assumed to carcy
the same weishi .

Among many posvibilities of synthetic virm
izble construction v two of then nre wout
populsr  stenl.riized volue webaod und
developi D syntiietic voriable
in the stanlorized velue method can be defined
Y the formules @

PR R
SIS0 8

J=1 j

In the pattern method it con be defined by:



n 1/2
glae) f 1 (x!. - x.)> (24)
i m ij ej 8~ S. Wheelwri:ht(1977) forecostin: methods .
Jd (Td.) .
where:
x!, - standardized value of x, ., 9= Therl ( 1971) primokplés of Econometrics
*d i (FW).

x;j ~ gtandardized value of the pattern .

Anocther appeoach te aggregation of“'simple®
variables is fornatien eof a homogeneus aggregated
variable by applicatien ef Hellwig's stechastical
dependence ceefficient 7, It is dene by the
fermula :

1/2

1 -Z: min(pij, P;r qy)
S of—ied (25)
1 = max (pr. Zﬁ )
i i

where ¢

p; 5 = P{X=x; 4 Toyy)i

pi = P(X:xl); i=lyseey? ;
!‘.j = P(Y=’.‘fj); J=Tyeee,y8 3

r ~ mumber of rows in the centingency table ,

s = mmber ef columns ,

og < 1 (26)

Por a variable, which is suppesed te be an
ageregate of m elementar variables, the matrix
of dependence can be calculates:

N - [cg;]' Ky I=1e soeym (27)

Any cluster analysis methed could be applied
for obizining homegeneus subsets ef elements of
matrix A . These subsets could be recognized
as homegeneous aggregative variables .
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