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'xv} Ro wO Qy u}@ x@=WD sOa =} x@=WD C=HQO Ci=} QO =@ xm CU= QO=k |Oa@OvJ
�|Oa@3 =} 2 p=Ft u=wvax@� |Oa@ t |UOvy |=[i l} QO =Q =yxv} Ro |Ov@ Qm}B

'OWQ= C} Q}Ot C}OH xm OvO}UQ xH}Dv u}= x@ w 'xar=]t =Q lJwm |=yCmQW QO
CQ=HD R= xrY=L |@Uv C} Rt 'u=tR=U Cr=UQ =@ |m}vwQDmr= CQ=HD |Q=oR=U
CQ=HD VQ}PB Q@ QF-wt pt=wa 'xv=}=Q =@ \=@DQ= QO u=tR=U u=vmQ=m Vv=O w |m}vwQDmr=

[23]"OvwW|t ?wULt =yCmQW xvwou}= |wU R= |m}vwQDmr=
|Qw=:vi QF-wt |Q}oQ=mx@ w VQ}PB |=Q@\UwDt wlJwm |=yCmQW 'Qo}O |wU R=
|av=wt =@ ?U=vt |m}vwQDmr= |oO=t; x@ p}v Qw_vtx@ Qo}O CQ=@ax@ w 'C=aq]=
|}=U=vW |=Q@ |irDNt C=ar=]t "OvWwm@ =yv; `iQ QO CU= sRq xm OvwW|t xH=wt
KQ]t `v=wt �1999� 18R}rwv=t |H=y p=Ft u=wvax@ &CU= xDiQ}PB s=Hv= `v=wt u}=
\UwDt w lJwm |=yCmQW QO |m}vwQDmr= CQ=HD |Q}oQ=mx@ w VQ}PB x=Q QU Q@
?=NDv= QO KQ]t `v=wt '|vi Vv=O w C=aq]= OwHw sOa '|r=t `v=wt %pt=W =Q
=@ |m}vwQDmr= CQ=HD j@=]D sOa 'R=}v OQwt |=yQ=Ri=sQv w =yQ=Ri=CNU ?U=vt
|DrwO Oa=wk w |D}vt= CqmWt 'u=} QDWt x@ CmQW |wU R= C=tON |x�=Q= Ov}=Qi
x@ OwN C=ar=]t QO �1997� 19TvQwr [24]"Ov=O|t u=Q}Ot C}OH sOa w xO}J}B
w |v=Uv= '|v=tR=U `v=wt pt=W xm CU= xO}UQ \=@DQ= u}= QO `v=wt R= |rm xDUO 3
xO=iDU= 'OwOLt |r=t w |vi `@=vt Q@ ptDWt =Q |v=tR=U `v=wt |w "CU= |DavY
CWoR=@ uOw@ R}J=v w Q}}eD p@=kt QO |v=tR=U Ctw=kt 'h}a[ K]U QO |Qw=:vi R=
QO u=vmQ=m C=aq]= Ow@tm Q@ ptDWt =Q |v=Uv= `v=wt w= u}vJty &Ov=O|t x}=tQU
w '|m}vwQDmr= CQ=HD |=}=Rt R= u=Q}Ot lQO sOa w |m}vwQDmr= CQ=HD =@ x]@=Q
CQ=HD VQ}PB |=Q@ Q_v OQwt CavY |oO=t; sOa pt=W =Q |DavY `v=wt xQNq=@
|NQ@ xm CU= xOW s=Hv= xv}tR u}= QO R}v |Qo}O C=ar=]t [25]"Ov=O|t |m}vwQDmr=

"CU= xOt; 1 pwOH QO =yv; R=
|=yCmQW |m}vwQDmr= |oO=t; R= |}q=@ |xHQO x@ p}v |=Q@ xm CU= K[=w
xr@=kt u; =@ w |}=U=vW =Q \=@DQ= u}= QO OwHwt `v=wt CU= sRq \UwDt w lJwm
|Qw=:vi VQ}PB Q@ QF-wt pt=wa |xar=]t uwJty R}v `v=wt |xar=]t u}=Q@=v@ "Ovvm
Q@ QF-wt pt=wa |xOvvmu}}aD Ov=wD|t \UwDt w lJwm |=yCmQW QO C=aq]=

"OW=@ =yCmQW xvwou}= |m}vwQDmr= |oO=t;

"\UwDt w lJwm |=yCmQW \UwD |m}vwQDmr= CQ=HD |Q}oQ=mx@ w VQ}PB QO KQ]t `v=wt R= |NQ@ "1 pwOH
`@=vt `v=wt

[27]�2001� u=Q=mty w p=Ovm '[26]�2002� u=Q=mty w O}= x�=Q= C=tON =} CqwYLt =@ |m}vwQDmr= CQ=HD
[24]�1999� R}rwv=t |H=y '[28]�1999� |v}@t=D OQ=Ov ?U=vD CmQW |wU R= xOW

[22]�2001� u=Q=mty w RvDQyt '[29]�2001� u}@=R w |vyw=U Q=mw?Um s=Hv= |xw}W =@ |m}vwQDmr= CQ=HD
[30]�2000� uUirw Sv} Q@ w Rwm =@ OQ=Ov ?U=vD CmQW QO

[30]�2000� uUirw Sv} Q@ w Rwm =@ [24]�1999� R}rwv=t |H=y Q=m |xw}W =@ |@U=vD |m}vwQDmr= CQ=HD
OQ=Ov CmQW u=} QDWt

[32]�2001� |} wy w w�=J '[31]�2001� GvwQ w |r |m}vwQDmr= CQ=HD R= xO=iDU= |=}=Rt lQO sOa
[34]�1998� p@tm w w�=QwB '[33]�2000� u=Q=mty w OvtwyQi '[23]�2001� |v=wDwt w |v=OvJQ}t |vi Vv=O Ow@tm

'[34]�1998� p@tm w w�=QwB [36]�2001� |}vm lt w QO}=vW= ut}=Q [35]�2001� nv=} w |mrUm = |D}vt= C=Q]N
[24]�1999� R}rwv=t |H=y

[34]�1998� p@tm w w�=QwB '[37]�2000� s=ov}U=vDQ [36]�2001� |}vm lt w QO}=vW= ut}=Q O=} R |r}N |xv} Ry
[24]�1999� R}rwv=t |H=y '[25]�1997� TvQwr

[34]�1998� p@tm w w�=QwB '[32]�2000� u=Q=mty w OvtwyQi ?U=vt Q=Ri=sQv w Q=Ri=CNU ?=NDv= pmWt
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=vW"\UwDt w lJwm |=yCmQW |m}vwQDmr= |oO=t; Q@ QF-wt x}rw= pt=wa "2 pwOH
pt=a QwLt

�s}U|@ =} s}U=@� |}xv=}=Q |xm@W x@ pYDt |v=tR=U |=yVN@ OYQO |D=Q@=Nt � |vi CN=UQ} R
�u=vmQ=m O=OaD x@ CvQDv}= |xm@W x@ |UQDUO Ov=@ |=vyB� CvQDv}= x@ |UQDUO CaQU

�u=vmQ=m O=OaD x@ |rLt |xm@W x@ |UQDUO Ov=@ |=vyB� |rLt |xm@W x@ |UQDUO CaQU
u=vmQ=m O=OaD x@ uirD \w]N O=OaD

u=vmQ=m O=OaD x@ xv=}=Q O=OaD
u=vmQ=m O=OaD x@ CvQDv}= x@ pYDt |=yxv=}=Q O=OaD

�|}xv=}=Q |=yCQ=yt =@ |}=vW;� u=Q}Ot |D=aq]= O=wU K]U nvyQi w |v=Uv= |wQ}v
�ICDL x}@W |}=ywor= =@ j@=]t |}xv=}=Q |=yCQ=yt =@ |}=vW;� u=vmQ=m C=aq]= |Qw=:vi |DQ=yt O=wU K]U

�C=aq]= |Qw=:vi =@ \@DQt |=yxDWQ QO q=@ x@ |U=vWQ=m lQOt |=Q=O u=vmQ=m OYQO� u=vmQ=m C=aq]= |Qw=:vi |YYND O=wU K]U
��|v=tR=U wH C}i}m � u=tR=U QO IT R= xO=iDU= x@ u=Q}Ot w u=vmQ=m |twta O=kDa=� |twta VQ}PB K]U

"w C=R}yHD O} QN 'VRwt;� IT |xaUwD |xv}tR QO u=tR=U |Q=Pox}=tQU OYQO |=yCU=}U w C} Q}Ot
IT xaUwD |xv}tR QO u=tR=U C} Q}Ot C}OH w OyaD |v=tR=U

u=tR=U QO IT xaUwD |=Q@ h=iW |=yCU=}U w =yxt=vQ@ '|SD=QDU= OwHw
u=tR=U |m}vwQDmr= u=} QDWt OYQO =@ |m}vwQDmr= C=]=@DQ=
=mQW =@ |m}vwQDmr= \=@DQ= OYQO u=aiv|P

u=oOvvmu}t-=D =@ |m}vwQDmr= \=@DQ= OYQO
u=tR=U |xv=}r=U Ot;QO pm x@ |m}vwQDmr= CqO=@D R= pY=L Ot;QO OYQO

�p} wLD =D """ VQ=iU 'xQm =Pt %|Q=HD |=yOv}=Qi |x}rm � u=aiv|P Q}=U w u=} QDWt =@ |m}vwQDmr= \=@DQ= u=mt=
�u=tR=U |m}vwQDmr= CrwO� u=tR=UuwQO |m}vwQDmr= CQwYx@ C=aq]= pO=@D |xR}v=mt sDU}U C}i}m

�?=}TwQ} w |=yQ=Ri=sQv 'VPN xm@W 'p=wQ}=i sDU}U x}@W� u=tR=U QO C=aq]= C}vt= |Q=Ri=sQv w |Q=Ri=CNU CN=UQ} R OwHw C=aq]= |Qw=:vi C}vt=
�|UQDUO pQDvm '|ov=tQLt 'xO=O CLY 'C} wy R=QL= Q=mwR=U x}@W� u=tR=U QO |D}vt= |=yQ=mwR=U R= xO=iDU= u=R}t

uwv=k '|m}vwQDmr= CQ=HD uwv=k '|wvat C}mr=t uwv=k '�C}=Q|Bm � |BmjL uwv=k x}@W C=aq]= |Qw=:vi =@ \@DQt u}v=wk R= C}a@D u=R}t |Qw=:vi |kwkL \}Lt
|m}vwQDmr= u=oOvvmhQYt R= C}=tL C=aq]=

'?}DQD u}tyx@ "OvW=@ QDl}ORv sy x@ xv} Ro wO u}= x@ \w@ Qt |x]kv wO ?=wH
QO O}=@ OW=@ QDW}@ u=v; x@=WD sOa |xHQO =} QDtm xv} Ro wO x@=WD |xHQO xJQy
xDW=O Qo}Om} R= |QDW}@ xrY=i =yv; x@ \w@ Qt |x]kv wO ?=wH |UOvy |=[i

"OvW=@
CQwYx@ xm � x}rw= C=aq]= =@ xrY=L |}=yv ?=wH j=@]v= u=R}t |UQQ@ |=Q@ �?
23VvD `@=D �CU= xOW x�=Q= xOWO=} T} QD=t QO x@=WD sOa =} x@=WD C=HQO
OwW|t xO=O V}=tv S =@ ,qwtat xm VvD OYQO u=R}t xR=Ov= Qy "OwW|t h} QaD
"Ow@ Oy=wN QDy@ CU= =yxv} Ro |UOvy V}=tv |=} wo xm |}=yv ?=wH OW=@ QDsm

[38]"CU= ?wN j=@]v= R= |m =L �5 R= QDsm VvD Kruscal |=k; Qw=@x@
CU= u; Q@ |aU w CU= Oa@ xU =} wO ,qwtat '(t) |UOvy |=[i O=a@= O=OaD �G
OYQO =@� ?U=vt |@=wH x@ sm O=a@= QO u=wDv xm |DQwY QO "OwW pk=OL xm

"s}�=Ri=|@ =[i O=a@= Q@ xm CU= |QwQ[ Ci=} CUO �sm VvD
|UOvy |=[i QO xv} Ro l} |=} wo =yv; R= l} Qy xm =Q x]kv n C=YDNt �O
�24|Ov@ Qm}B� ,=Lq]Y= =Q OwW|t O=Otrk |}=yv ?=wH u=wvax@ w CU= |Oa@t
T} QD=t CQwYx@ 'CU= xr�Ut pL |xH}Dv w 'pwyHt xm =Q |Ov@ Qm}B "Ov} wo|t

"s}yO|t u=Wv |Ov@ Qm}B
|Ov@ Qm}BT} QD=t u}}aD w |Oa@OvJ |Q=PoT=}kt |=Q@ |OOaDt pL |=yVwQ

Qou=}=tv \=kv R= l} Qy =[i u}= QO xm |Qw]x@ 'OyO V}=tv x]kv |O=OaD CQwYx@
Q=Qk xO=iDU= OQwt |Q=t; R}r=v; QO xm |Oa@OvJ |Q=PoT=}kt "CU= =yxv} Ro R= |m}
|rw]Q}e w |rw] |Q=PoT=}kt u; |rY= ẁv wO =t= "OQ=O |Dw=iDt `=wv= OQ}o|t
QO "OQ=O x@=WD C=HQO �|rw]� uOw@ |tm w �|rw]Q}e� uOw@|i}m x@ xDU@ xm CU=
u; p=L OwW|t |Q}oxR=Ov= 21|@Uv T=}kt l} QO x@=WD C=HQO '|rw] Cr=L
=Pr w xOw@ O=Qi= Cw=[k w |Qw=O R= |W=v ,qwtat x@=WD C=HQO |rw]Q}e ẁv QO xm

"CU= Q=OQwNQ@ 22|}x@DQ T=}kt R=
Q} R?r=]t "OwW|t xO=iDU= |rw]Q}e |Oa@OvJ |Q=PoT=}kt R= Q=DWwv u}= QO
,qFt� x=wNrO |xv} Ro n O=OaD "OwW|t x�=Q=l}vmD u}= OQmrta QDW}@ K} QWD Qw_vtx@
n |xr}Uwx@ =yxv} Ro u}= V}=tv |=Q@ "O} Q}o@ Q_v QO =Q �\UwDt w lJwm CmQW n
|Oa@OvJ |Q=PoT=}kt VwQ R= xO=iDU= =@ w |Oa@ t |UOvy |=[i l} QO x]kv

%OwW|t xO=iDU= Q} R s}y=it R= '|rw]Q}e

=} |m}ORv� ,=Lq]Y= =Q =yxv} Ro R= GwR Qy u}@ x@=WD sOa =} x@=WD C=HQO �hr=
=} s}kDUt |Q}oxR=Ov= =@ Q}O=kt u}= ,qwtat xm Ov} wo|t �Proximity� �CQw=Ht
|FrFt u}�=B |a@ Qt T} QD=t l} QO w xOt; CUO x@ u=oQ@N R= |Q_v |@=}VRQ=
wO u}@ x@=WD |xHQO xJQy xm CU= K[=w "OwW|t xO=O V}=tv P �T} QD=t�
|UOvy |=[i QO O}=@ 'OW=@ QDsm u=v; u}@ x@=WD sOa |xHQO =} 'QDW}@ xv} Ro
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tLt T} QD=t QO x@=WD sOa =} x@=WD C=HQO CQwYx@ xm � x}rw= C=aq]= =@ xrY=L
VvD OYQO u=R}t xR=Ov=Qy "OwW|t xO=iDU= VvD `@=D R= �CU= xOW x�=Q= P
V}=tv |=} wo xm |}=yv ?=wH OW=@ QDsm OwW|t xO=O V}=tv S =@ ,qwtat xm

"Ow@ Oy=wN QDy@ CU= =yxv} Ro |UOvy
Q=Ri=sQv QO |Oa@OvJ |Q=PoT=}kt R}r=v; \}Lt QO P T} QD=t p=ta= =@
Oa@ wO ZQi =@ pOt u}= pL R= xrY=L \=kv C=YDNt 'STATISTICA

"O};|t CUO x@ Q} R |Ov@ Qm}B T} QD=t CQwYx@ OYQO 0 2 OwOL VvD w
O=} R Q=}U@ V}=Ri= ?Hwt 'l} x@ O=a@= O=OaD Vy=m xm CU= QmP x@ sRq
QO \=kv u}= V}=tv |=Q@ ?U=vt O=a@= O=OaD u} QDsm =Pr w 'OW Oy=wN VvD
,=D}=yv |rw OyO|t Vy=m =Q VvD O=a@= O=OaD V}=Ri= ,=vt[ "CU= Oa@ 2 =[i

[39w38]"OW Oy=wN syt Q}e w xi=[= |=yQ=}at OwQw ?Hwt
X Y

1
2
3
4
5
6
7

266666666666664

1 6119 �0 6729
0 8883 0 5881
1 4314 �0 4303
�1 7906 �0 7759
�1 4604 �0 0626
0 1509 0 6269
�0 8315 0 7267

377777777777775
The result configuration matrix

s}UQD 1 pmW CQwYx@ Oa@ wO QO u=Q_v?L=Y |vyP |=[i T=U= u}= Q@
"Ow@ Oy=wN �xv} Ro 7� CmQW 7 R= |m} |=} wo =[i u}= R= x]kv Qy "OwW|t
GQOvt |x}rw= pt=a 22 ^=Lrx@ Q_v OQwt |=yCmQW |@=} RQ= xrLQt u}= QO "3
=yCmQW OQmrta R= `r]t O=Qi= \UwD |@=} RQ= u}= "OQ}PB|t s=Hv= 2 pwOH QO
l} R= Qw_vtu}O@ "CiQo Oy=wN CQwY �u=U=vWQ=m w u=Q}Ot R= Qiv 5 =D 3�
OwW|t p}tmD Q_v OQwt CmQW 7 R= l} Qy XwYNQO xm �� |@=} RQ= sQi

"OwW|t xO=iDU= ��
sm |r}N� CQwYx@ |}xrY=i T=}kt l} \UwD =yQ=}at R= l} Qy |@=} RQ=
|=Q@ "OwW|t s=Hv= ��9� O=} R |r}N '�7� O=} R '�5� \UwDt '�3� sm '�1�
O=Oa= u; u}ov=}t w xDiQ}PB s=Hv= Qiv 5 =D 3 \UwD |@=} RQ= u}= 'QDW}@ CkO
|@=} RQ= |xH}Dv 3 pwOH QO "OwW|t ^=Lr Q=}at Qy |@=} RQ= |xH}Dv u=wvax@

"CU= xOt; Q_v OQwt CmQW 7 R= l} Qy |=Q@ KQ]t |=yQ=}at

"Q_v OQwt |=yCmQW OQwt QO u=Q_v?L=Y |vyP |=[i "1 pmW

STA- w SPSS xrtHR= OOaDt |Q=t; |=yQ=Ri=sQv QO =ysD} Qwor= u}= "OQ=O OwHw
jwi VwQ Q@ |vD@t j}kLD |=QH= j}kO pL=Qt "CU= |Q=OQ@xQy@ p@=k TISTICA

"Ot; Oy=wN Oa@ VN@ QO

=@ |m}vwQDmr= |oO=t; Q@ QF-wt |O}rm pt=wa G=QNDU= "4
|Oa@OvJ |Q=PoT=}kt R= xO=iDU=

\UwDt wlJwm |=yCmQW |m}vwQDmr= |oO=t; Q@ QF-wt |O}rm pt=wa G=QNDU= |=Q@
CQwY Q} R pL=Qt �2 pwOH j@=]t� x}rw= pt=wa |}=U=vW R= TB '|D=tON

%OQ}PB|t
lJwm CmQW 7 j}kLD u}= QO |Oa@OvJ |Q=PoT=}kt VwQ R= xO=iDU= |=Q@ "1
w ?=NDv= |OQwt |xar=]t l} QO xvwtv u=wvax@ QwWm |D=tON \UwDt w
=yCmQW u}= "Ovvm|t =i}= =Q ?NDvt |xv} Ro Ciy Vkv w xDiQo Q=Qk Q_v Ot
w xDiQo Q=Qk \UwDt w lJwm |=yCmQW |xQtR QO u=vmQ=m O=OaD ^=Lrx@
x@=WD C=HQO sOk u}rw= QO "CU= |D=tON |=yxv}tR QO =yv; C}r=ai QDW}@
|oO=t; u=R}t ^=Lrx@ �=yxv} Ro � =yCmQW u}= R= GwR Qy u}@ x@=WD sOa =}
T} QD=t l} QO xrY=L G}=Dv w OW Oy=wN p=-wU u=Q_v?L=Y R= |m}vwQDmr=
xO}t=v Proximity (P) T} QD=t ,=Lq]Y= xm |FrFtu}}=B 7 � 7 |a@ Qt
QDW}@ xv} Ro wO u}@ x@=WD |xHQO xJQy xm CU= K[=w "OwW|t GQO OwW|t
sy x@ xv} Ro wO u}= x@ \w@ Qt |x]kv wO '?=wH |UOvy |=[i QO O}=@ OW=@

"OvW=@ QDl}ORv
|xU}=kt 21 O=OaD '?NDvt \UwDt w lJwm CmQW 7 O=OaD x@ xHwD =@
7 OQmrta x@ =vW; u=Q_v?L=Y R= xm CW=O s}y=wN =yCmQW u}@ |HwR
'=yCmQW |rm OQmrta x@ xHwD =@ =Q OwN |Qw=O Q_v =D s}y=wN|t CmQW
|}xrY=i T=}kt l} QO GwR Qy |m}vwQDmr= |oO=t; x@=WD |xHQO x@ `H=Q
w �7� Cw=iDt '�5� x@=Wt ,=D@Uv '�3� x@=Wt '�1� x@=Wt |r}N� CQwYx@
w VQ}PB QO C}kiwt ^=Lrx@ GwR Qy `k=wQO "Ovvm u=}@ ��9� Cw=iDt |r}N
PN= R= TB "OvQ}o|t Q=Qk |@=} RQ= OQwt C=aq]= |Qw=:vi R= QF-wt |xO=iDU=
xOW x�=Q= jwi |}xrY=i T=}kt QO OOa l} CQwYx@ xm u=Q_v?L=Y Q_v
|xHQO ,=D}=yv w 'OwW|t x@U=Lt GwR Qy OQwtQO =yv; C=Q_v u}ov=}t 'CU=
21 =D 1 u}@ |Ov@x@DQ l} x@ 'OwHwt |=yGwR |m}vwQDmr= |oO=t; QO x@=WD
^=Lrx@ CmQW wO u}@ O=} R Q=}U@ x@=WD R= C}=mL l} |x@DQ "OwW|t p}O@D
u=Q_v?L=Y O}O R= x@=WD u} QDsm R=C}=mL 21 |x@DQ w '|m}vwQDmr= |oO=t;

%CU= xOt; CUO x@ u}vJ P T} QD=t 'T=U= u}=Q@ "OQ=O =Q

P =

1
2
3
4
5
6
7

266666666666664

�
7 �
1 6 �
21 18 20 �
19 14 17 2 �
12 3 8 13 10 �
16 9 15 11 4 5 �

377777777777775
R= u=wD|t ?=wH C=YDNt G=QNDU= w |Oa@OvJ |Q=PoT=}kt pOt pL |=Q@ "2
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