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"OW Oy=wN xDN=OQB =yu; x@ p}YiD x@ |Oa@ VN@ QO xm CU=

|Qw;wv u=R}t |=v@tQ@ =yu=tR=U |Ov@xDUO "2"4
QO xar=]t OQwt |=yu=tR=U |Ov@xWwN Qw_vtx@ 'OW u=wva QDW}B xm xvwov=ty
u}@ xrY=i Q=}at w |o}=Uty u} QDl}ORv VwQ =@ |@D=QtxrUrU |Ov@xWwN R= =OD@=

QO =t= 'OvQ=O O}m -=D |Qw;wv w |Q}oO=} C}r@=k u}@ \=@DQ= Q@ u}kkLt R= |Q=}U@ "CU=
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OQwt 'Ow@ xOW C@F =yu; |DUB C=aq]= xm utHv= u}= w[a u=R=Uxa]k |x}rm
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Q=Okt xm xDiQo Q=Qk xO=iDU= OQwt QF-wt Qw]x@ xOWC@F u=R=Uxa]k |xat=H �15
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pwYLt '|D=}rta '|Q=m |=yOv}=Qi x@ `H=Q� xOW xDiQo Q=mx@ |=yxO}= O=OaD "2
#CU= xOw@ QOkJ u=tR=U QO xDWPo x=t l} |] xOW KQ]t |=yxO}= R= �"""w
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"xWwN Qy C=}YwYN w =[a= O=OaD "5 pwOH
C=}YwYN =[a= O=OaD =yxWwN

\UwDt OQ@ Q=m |}=v=wD w q=@ x@ \UwDt |Qw;wv u=R}t 20 1
q=@ OQ@ Q=m |}=v=wD w u}}=B x@ \UwDt |Qw;wv u=R}t 17 2

q=@ x@ \UwDt OQ@ Q=m |}=v=wD w q=@ ,=D@Uv |Qw;wv u=R}t 21 3
sm OQ@ Q=m |}=v=wD w sm |Qw;wv u=R}t 13 4

|=Q@ T}r=w � p=mUwQm w |vD} wut � uwUm =mr} w uwtR; wO R= =Pr "CU= Cw=iDt
|=yxWwN|}=DwO?}mQD Qy QO |Q}oO=}C}r@=k xHvU 39 |=yu}ov=}t |Q@=Q@|UQQ@
p=mUwQm uwtR; Q=yJ =OD@= QO "CU= xOW xO=iDU= � = 0 05 =@ xOt; CUO x@
=D w OQ}o Q=Qk uwtR; OQwt |rm CQwYx@ =yu}ov=}t |Q@=Q@ =D xOW s=Hv= T}r=w �
wOx@ wO C=U}=kt O}=@ xm |OQ=wt QO |rw O@=} Vy=m pw= ẁv |=]N umtt |=H
6 pwOH "CU= xOW xDUH xQy@ |vD} wut � uwUm =mr} w uwtR; R= CiQo|t CQwY
=Q OvQ=O hrDNt |=yxwQo QO |w=Ut Q=Okt =yuwtR; u}= T=U=Q@ xm |}=yXN=W
|Qw;wv Q@ =yu; Q}F-=D 'OW=@ Q=O|vat =yu}ov=}t hqDN= xm |DQwYQO "OyO|t u=Wv

"Ow@ Oy=wN K}[wD p@=k
OQ@ Q=m |}=v=wD w q=@ x@ \UwDt |Qw;wv =@ |=yu=tR=U x@ \w@ Qt pw= xWwN
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xO=iDU= u=R}t� KM7 xHvU |Q@=Q@ "OvDUy q=@ x@ \UwDt OQ@ Q=m |}=v=wD w q=@ ,=D@Uv
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xU |Q@=Q@ "OvDUy sm OQ@ Q=m |}=v=wD w sm |Qw;wv =@ |=yu=tR=U x@ \w@ Qt sQ=yJ
p}mWD� TW4 '�s=ONDU= s=ovy QO u=vmQ=m |r}YLD j@=wU C}ty=� IC4 xHvU
�O=Qi= C=Q_v p=kDv= |=Q@ xUrH |Q=RoQ@� TW5 '�xr�Ut pL |tUQ Q}e |=yxwQo
Q=O|vat =yxHvU x}k@ OQwtQO |rw Ov=xOWv OQ xWwN wO u}= QO xm OvDUy |D=}[Qi
x@ \w@ Qt swO xWwN "CU= xOW xDiQ}PB xWwN ẁv wO u}= QDU@ QO =yu; Cw=iD uOw@
x@ \w@ Qt swU xWwN w q=@ OQ@ Q=m |}=v=wD w u}}=B x@ \UwDt |Qw;wv =@ |=yu=tR=U
xHvU |Q@=Q@ "OvDUyq=@ x@ \UwDtOQ@ Q=m |}=v=wD w q=@ ,=D@Uv |Qw;wv =@ |=yu=tR=U
wO u}= QO xm CU= |}x}[Qi �xr�Ut pL |tUQ Q}e |=yxwQo p}mWD� TW4
QDU@ QO =yu; Cw=iD uOw@ Q=O|vat =yxHvU x}k@ OQwtQO |rw CU= xOWv OQ xWwN

u}=Q@ "CU= xOW xO=iDU= =yxWwN O=OaD |@} QkD u}}aD |=Q@ xOW s=eO= |=yxDUO
Qw_vtx@ "OW=@ xDW=O Ov=wD|t =Q Cr=L u} QDy@ 2�4 xrY=i QO =yxWwN O=OaD T=U=
CU= xOW xO=iDU= K-mean VwQ R= =yu; |=[a= w =yxWwN O=OaD j}kO u}}aD
xOW xU}=kt Qo}Om} =@ G}=Dv w xOW s=Hv= 4 w 3 '2 xWwN O=OaD |=Q@ |Ov@xWwN w
QO =Pr CU= xOWv |iQat =yxWwN O=OaD u}}aD |=Q@ |D@=F VwQ C=}@O= QO "CU=

%s}=xDUH xQy@ [38]Q=}at wO R= Q=DWwv u}=
xWwN g2 |Qo}O QO w xWwN g1 |m} QO xm |Ov@xWwN pL wO xU}=kt Qw_vtx@ �
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QwPHt ẁtHt SSB w |Ov@xWwN |=yXN=W O=OaD p 'xvwtv O=OaD n xm

"CU= 8|ywQo u}@ |=y=]N
F = tr(SSB1)� tr(SSB2)

tr(SSB2)
��

n�g1
n�g2

��
g2
g1

�2=p � 1
� (1)
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"CU= group
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C XN=W Q=Okt xWwN O=OaD
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64 010 3
91 081 4
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R= QwO u=OvJ u=WD}y=t x@ xHwD =@ xHvU xU u}= |Q@=Q@ 'CU= u=Um} ,=@} QkD xWwN
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u; QO xm Ow@ Ovy=wN u=tR=U QO |]}=QW jwWt 'Ovv=O@ OyaDt 'u=vmQ=m x@ Q=}DN=
|Q}oO=} x@ u=Q}Ot OyaD "OwW|t xOQtW VRQ= |Qw;wv xH}Dv QO w |v=tR=U |Q}oO=}
C} wkD 'xr�Ut pL |=yxwQo p}mWD |=Q@ |v=tR=U nvyQi O=H}= QoR=e; '|Qw;wv w
Qw;wv w xOvQ}oO=} u=tR=U |=yxtRq R= xm CU= |t}D Q=m w u=tR=U QO lQDWt u=tQ;

=yCWwv=B
1. radical innovation
2. capability
3. framing
4. content validity
5. reliability
6. convergent validity
7. discriminant validity
8. sum of square error between group
9. cluster analysis
10. factor analysis
11. maximum likelihood estimation (MLE)
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