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 64 65 > 3 5 2 xwQo
1 00 101 pm

"u=} QDWt =@ |Q}PBj}@]D |}=v=wD |=yXN=W uOw@ p=tQv uwtR; "4 pwOH
=[=kD C} Q}Ot |oJQ=Bm} O=H}= |}=v=wD |Q}PBh=]av= CavY QO XYND

y4 y3 |v=tR=U u=}t y2 y1 X=N
101 101 101 101 N

4 20 4 24 4 49 4 75 u}ov=}t p=tQv |=yQDt=Q=Ba;b
 400  428  502  434 OQ=Ov=DU= h=QLv=
 491  473  348  468 jr]tQOk hqDN= u} QDoQR@
 491  473  348  284 C@Ft
� 310 � 289 � 332 � 468 |ivt
4 939 4 755 3 495 4 707 Kolmogorov-Smirnov Z

 000  000  000  000 Asymp. Sig. (2-tailed)
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=Q@=Q}
t= "u=} QDWt =@ |Q}PBj}@]D |}=v=wD Q@ Q=PoQ}F-=D pt=wa x@ \w@ Qt |}xrtHwO uwtR; "5 pwOH

Exact Sig. Test Observed
N xDUO

(2-tailed) Prop. Prop.

 000  50  00 0 <= 3 5 1 xwQo y1
1 00 101 > 3 5 2 xwQo
1 00 101 pm

 000  50  00 0 <= 3 5 1 xwQo y2
1 00 101 > 3 5 2 xwQo
1 00 101 pm

 000  50  00 0 <= 3 5 1 xwQo y3
1 00 101 > 3 5 2 xwQo
1 00 101 pm

 000  50  00 0 <= 3 5 1 xwQo y4
1 00 101 > 3 5 2 xwQo
1 00 101 pm

"u=} QDWt |ovy=ty |}=v=wD Q@ Q=PoQF= pt=wa |=Q@ utQ}BU= |oDU@ty uwtR; "6 pwOH
x5 x4 x3 x2 x1

 417��  503��  939��  425�� 1 000 |oDU@ty ?} Q[ x1 Spearman's rho

 000  000  000  000 " Sig. (1-tailed)

101 101 101 101 101 N

 183�  328��  417�� 1 000  425�� |oDU@ty ?} Q[ x2
 034  000  000 "  000 Sig. (1-tailed)

101 101 101 101 101 N

 371��  469�� 1 000  417��  939�� |oDU@ty ?} Q[ x3
 000  000 "  000  000 Sig. (1-tailed)

101 101 101 101 101 N

 508�� 1 000  469��  328��  503�� |oDU@ty ?} Q[ x4
 000 "  000  000  000 Sig. (1-tailed)

101 101 101 101 101 N

1 000  508��  371��  183�  417�� |oDU@ty ?} Q[ x5
"  000  000  034  000 Sig. (1-tailed)

101 101 101 101 101 N

'|i=WDm = |rt=a pOt |=yOQm} wQ QO "OQ}o|t xQy@ |rt=a p}rLD |=yxw}W R= 'OvQ=O
u} Ro}=H |=ypOt u}=Q@=v@ "OW=@ xDW=O VR=Q@ =yxO=O =@ xm s}@=}@ =Q|rOt =D s}Wwm|t
xm s}@=}@ =yxO=O xOvR=Q@ |rOt C}=yv QO xm O}t= u}= =@ s}vm|t u} wOD =Q |Dw=iDt
|i=WDm = |rt=a p}rLD |=Q@ x}rw= j]vt u}= "OW=@ C}=tL OQwt R}v |Q_v ^=Lrx@

"CU= (EFA)

xDiQo Q=Qk xO=iDU= OQwt j}kLD u}= QO xm � |O}}-=D |rt=a pOt |=yOQm} wQ QO

|=yQ}eDt� |Q_v |=ypt=a =} =yxR=U w Ov=s}yU lQDWt Tv=} Q=wwm � Tv=} Q=w
O=OaD ^=Lrx@ xm � =ypt=a |NQ@ |rt=a p}rLD QO "OvyO|t x�=Q= |y@=Wt �u=yvB
u=}t QO lQDWt Tv=} Q=wwm � Tv=} Q=w Cra '�Ov=xOW xOy=Wt |=yQ}eDt R= QDsm
|=yQ}eDt |=Q@ =Q|}=yxO=O QoVywSB 'pta QO "OwW|t ZQi xOWxOy=Wt |=yQ}eDt
h} QaD QO =yxO=O u}= Vkv O}}-=D Qw_vtx@ TBU "Ovm|t |Qw;`tH xOW xOy=Wt
Ovw}B =ypt=a =@ xm |}=yQ}eDt hWm =} =ypt=a =} =yxR=U '=yQ}eDt R= |}xawtHt
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QQ@"u=} QDWt =@ |Q}PBj}@]D |}=v=wD Q@ Q=PoQF= pt=wa |=Q@ utQ}BU= |oDU@ty uwtR; "7 pwOH
y4 y3 y2 y1

 285��  320��  557�� 1 000 Correlation Coe�cient y1 Spearman's rho

 002  001  000 " Sig. (1-tailed)

101 101 101 101 N

 512��  435�� 1 000  557�� Correlation Coe�cient y2
 000  000 "  000 Sig. (1-tailed)

101 101 101 101 N

 890�� 1 000  435��  320�� Correlation Coe�cient y3
 000 "  000  001 Sig. (1-tailed)

101 101 101 101 N

1 000  890��  512��  285�� Correlation Coe�cient y4
"  000  000  002 Sig. (1-tailed)

101 101 101 101 N

Correlation is signi�cant at the 0.01 level�� �1-tailed�.

"u=} QDWt |ovy=ty |}=v=wD Q@ Q=PoQF= pt=wa |rt=a pOt "4 pmW

�4 pmW� pOt pw= CtUk |=Q@ |O}}-=D |rt=a p}rLD |HwQN xr=kt CUw}B QO
"CU= xOt; LISREL8 Q=Ri=sQv R= xO=iDU= =@

?wN VR=Q@ Qou=Wv 1 x@ l}ORv Q}O=kt QO �GFI� VR=Q@ |} wm}v XN=W
Q=}U@ Q=Okt xm CU= 0 99 pO=at VR=Q@ |} wm}v XN=W jwi pOt QO "CU=

"CU= |@ wr]t
|=yXN=W |wor= O}}-=D w |UQQ@ x@ '|O}}-=D |rt=a p}rLD T=U=Q@ xt=O= QO

"�5 pmW� s} R=OQB|t u=} QDWt =@ |Q}PBj}@]D |}=v=wD QO QF-wt
QO �CU= VR=Q@ |O@ XN=W |vi ^=Lrx@ xm � =m QwPHt Q=Okt x@ xHwD =@
|Q=O|vat K]U w |O=R; xHQO 1 =@ 4 18 Q@=Q@ xm jwi |O}}-=D |rt=a pOt VR=Q@
xOW u} wOD |O}}-=D |rt=a pOt u}=Q@=v@ w CU= Q=O|vat xQ=t; u}= 'CU= 0 04

"OwW|tv C}=tL |}xvwtv Tv=} Q=wwm � Tv=} Q=w |=yxO=O |xr}Uwx@
0 05 R= QDsm Q}O=kt QO �RMSEA� OQw;Q@ |=]N C=a@ Qt u}ov=}t xW} Q

s}}=tR=}@ =Q ZwQit |rt=a pOt l} |Q=O|vat '|Q=t; ^=Lrx@ =D s}Wwm|t �CU=
'VwQ u}= QO #Q}N =} Ovm|t O}}-=D =Q pOt |}xvwtv |=yxO=O =}; xm s}vm XNWt w
Ov=xDU@ty sy =@ =ypt=a s=Om xm Ovm|t|UQQ@ =ypt=a R= |O=OaD u}}aD =@ QoVywSB

"Ov=pt=a s=Om hQat 'xOWxOy=Wt |=yQ}eDt s=Om xm u}= w
|=yxO=O VR=Q@ '|O}}-=D |rt=a |=ypOt |=Q@ OQw;Q@ Ov}=Qi QO syt VN@ l}
OW=@ ?wN pOt VR=Q@ Qo = "CU= xOW u} wOD pOt =@ |}xvwtv Tv=} Q=wwm � Tv=} Q=w
VR=Q@ Qo = w 'OW Oy=wN C}=tL |}xvwtv |=yxO=O |xr}Uwx@ xOW u} wOD pOt x=ov;
C}=tL xvwtv |=yxO=O |xr}Uwx@ xOW u} wOD pOt x=ov; OW=@v ?wN u=OvJ pOt
"O@=} CUO VR=Q@ R= |QDy@ K]U x@ pOt u} wODR=@ =@ O}=@ ,qwtat QoVywSB w xOWv
'|rt=a Q=@ 5 pt=W pw= pOt "s} Q=O |O}}-=D |rt=a pOt wO j}kLD u}= QO
pOt "CU= pkDUt |=yQ}eDt u}@ Tv=} Q=wwm 2 w |Q}oxR=Ov= |=]N Tv=} Q=w 5
u}@ Tv=} Q=wwm 1 w |Q}oxR=Ov= |=]N Tv=} Q=w 4 '|rt=a Q=@ 4 pt=W swO
x@ '|O}}-=D |rt=a p}rLD T=U=Q@ =OD@= 'pOt O}}-=D Qw_vtx@ "CU= pkDUt |=yQ}eDt
�4 pmW� u=} QDWt |ovy=ty |}=v=wD QO QF-wt |=yXN=W |wor= O}}-=D w |UQQ@

"s} R=OQB|t
�CU= VR=Q@ |O@ XN=W |vi ^=Lrx@ xm � =m QwPHt Q=Okt xm u}= x@ xHwD =@
|Q=O|vat K]U w |O=R; xHQO 3 =@ 1 84 Q@=Q@ jwi |O}}-=D |rt=a pOt VR=Q@ QO
u} wOD |O}}-=D |rt=a pOt u}=Q@=v@ wCU}v Q=O|vat =m QwPHt |xQ=t; 'CU= 0 605

"OwW|t C}=tL |}xvwtv Tv=} Q=wwm � Tv=} Q=w |=yxO=O |xr}Uwx@ xOW
0 05 R= QDsm xJv=vJ �RMSEA� |OQw;Q@ |=]N C=a@ Qt u}ov=}t xW} Q
QiY XN=W u}= Q=Okt 'jwi pOt QO "OyO|t u=Wv =Q ?wN VR=Q@ l} 'OW=@

"CU= |@U=vt Q=}U@ Q=Okt xm CU=
C=tON |R=UOQ=Ov=DU= Q}eDt x@ \w@ Qt jwi pOt QO |rt=a Q=@ u} QDW}@
pkDUt |=yQ}eDt u}@ |oDU@ty ut[ QO "CU= 0 44 |rt=a Q=@ =@ (x1)

C} Q}Ot R}v w |v=UQCtON |xvt=O w |}=}i=QeH VWwB w C=tON |R=UOQ=Ov=DU=
"OvDUy Q=O|vat |Q}PBh=]av= w =[=kD
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=Q@=Q}
t=

"j}kLD |xOW O}}-=D pOt "7 pmW

u}OH=w� l}DUHr u=oQ@N R= Qiv 32 R= 'j}kLD pOt O}}-=D w KqY= w =y|}=v=wD u}=
G}=Dv "OvR=OQB@ =yv; |HwR |xU}=kt w p}rLD x@ xm OW CU=wNQO �1 pwOH \}=QW

"CU= xOW x�=Q= 2 w 1 |=yx]@=Q ?r=k QO p}rLD u}=
u=} QDWt |ovy=ty |}=v=wD = 0 39(C=aq]= C} Q}Ot w |D=aq]= |=ysDU}U)

+0 17(|v=UQCtON |xvt=O w |}=}i=QeH VWwB)
+0 32(C=tON |R=UOQ=Ov=DU=)
+0 11(QovV}B |Q}PBh=]av=) + 0 1(=[=kD C} Q}Ot)

(1)

u=} QDWt =@ |Q}PBj}@]D |}=v=wD = 0 64(X=N CavY QO XYND)
+0 26(|Wvm =w |Q}PBh=]av=) + 0 1(=[=kD C} Q}Ot)

(2)

|rrtr=u}@ pkvwptL CmQW C}a[w |UQQ@ "4
TQ=iG}rN

KQ]t |=yCmQW xrtH R= '�1368T}U-=D� TQ=iG}rN|rrtr=u}@pkvwptLCmQW
|}=RUx@ Vkv xDWPo |xyO wO |] xm CU= u=Q}= QO |Q=HD pkvwptL |xv}tR QO
QmW w OQ; 'sOvo uwJty QwWm l} SD=QDU= |=yq=m w =yxrwtLt |}=Hx@=H w `} RwD QO
w pkDUt |oOv}=tv w x@aW 104 uDW=O Q=}DN= QO ?@Ux@ CmQW u}= "CU= xDW=O
p=U u=}=B QO x=oDUO 635� |mrt |xOQDUo u=ow=v 'QwWm QU=QU QO VWwB CLD
|D}iQ_ =@ |}xQ}NP Rm =Qt w C=U}U-=D w RyHt |y=oQ}taD C=v=mt= xawtHt '�1389
|=yxt=vQ@ w =yCU=}U P=ND= =@ xm CU= |}=yCmQW xrtHR= 'uD Q=Ry 400 Q@ dr=@
|rN=O Kw]U QO |m}DUHr Ovtu=wD |=yCmQW R= |m} u=wvax@ Ov=wD|t OvthOy
TQ=iG}rN CmQW R=Ov=sWJ 'p}Uv=DB u}= OwHw x@ xHwD =@ "OW=@ KQ]t |rrtr=u}@ w
w QwWm QO |rrtr=u}@ |=yOQ=Ov=DU= |=Q=O w =} wB |m}DUHr CmQW x@ uOW p}O@D
|UQQ@ p=@vOx@ 'CmQW u}= R=Ov=sWJ jkLD |=DU=Q QO j}kLD u}= "CU= xk]vt
=@ |Q}PBj}@]D w u=} QDWt |ovy=ty |}=v=wD wO Q_vt R= TQ=iG}rN CmQW C}a[w
"CU= 3PL x@ CmQW u}= uOW p}O@D |=Q@ |rta |=yQ=my=Q |x�=Q= R}v w 'u=} QDWt
|}=v=wD Q@ Q=PoQ}F-=Dpt=wa R=l} Qy?}=Q[ uOWXNWt =@ u=tRty 'Qw_vtu}O@
OWQ= u=Q}Ot =@ |D=UrH |] 'u=} QDWt =@ |Q}PBj}@]D |}=v=wD w u=} QDWt |ovy=ty
|xt=vVUQB TBU "OW xDN=OQB pOt K} QWD x@ TQ=iG}rN CmQW u=Q}os}tYD w

"u=} QDWt =@ |Q}PBj}@]D |}=v=wD Q@ Q=PoQF= pt=wa |rt=a pOt "5 pmW

"u=} QDWt =@ |Q}PBj}@]D|}=v=wD Q@ Q=PoQF=pt=wa|xOWKqY=|rt=a pOt "6pmW

xm CU= 0 17 Q@=Q@ XN=W u}= jwi pOt QO "OyO|t u=Wv =Q ?wN VR=Q@ l}
"OwW|tv O}}-=D jwi |rt=a pOt u}=Q@=v@ "CU}v |@U=vt Q=Okt

xOWKqY= pOt "1"9"3
Q=@ uOw@ u}}=B p}rOx@ (y3) |v=tR=Uu=}t |oJQ=Bm} O=H}= |}=v=wD pt=a hPL =@
"OQ}o|t Q=Qk|UQQ@ OQwt 6 pmW QO xOW x�=Q= |O}}-=D|rt=a p}rLD pOt 'u;|rt=a
w QiY Q@=Q@ xm jwi |O}}-=D |rt=a pOt VR=Q@ QO =m QwPHt Q=Okt x@ xHwD =@
|O}}-=D |rt=a pOt u}=Q@=v@ w CU}v Q=O|vat xQ=t; u}= 'CU= 1 |Q=O|vat K]U

"OwW|t C}=tL |}xvwtv Tv=} Q=wwm � Tv=} Q=w |=yxO=O |xr}Uwx@ xOW u} wOD
0 05 R= QDsm Q}O=kt QO �RMSEA� |OQw;Q@ |=]N C=a@ Qt u}ov=}t xW} Q
xm CU= QiY XN=W u}= Q=Okt 'jwi pOt QO "OyO|t u=Wv =Q ?wN VR=Q@ l}

"OwW|t O}}-=D jwi |rt=a pOt u}=Q@=v@ "CU= |@U=vt Q=}U@ Q=Okt
Q=@ =@ (y2) |Q}PBh=]av= Q}eDt x@ \w@ Qt jwi pOt QO |rt=a Q=@ u} QDW}@
R= xO=iDU= =@ |O}}-=D |rt=a p}rLD |HwQN 'xr=kt CUw}B QO "CU= 0 5 |rt=a
KqY= pOt 'xDiQo CQwY |=yp}rLD x@ xHwD =@ "CU= xOt; LISREL8 Q=Ri=sQv

"CU= 7 pmW j@=]t j}kLD |xOW

|ovy=ty |}=v=wD Q@ Q=PoQ}F-=D pt=wa R= l} Qy C}ty= u}}aD "10"3
u=} QDWt =@ |Q}PBj}@]D |}=v=wD w u=} QDWt

|}=v=wD w u=} QDWt |ovy=ty |}=v=wD Q@ Q=PoQ}F-=D pt=wa R= l} Qy C}ty= u}}aD |=Q@
"CU= xOW xO=iDU= |@D=QtxrUrU p}rLD Ov}=Qi VwQ R= 'u=} QDWt =@ |Q}PBj}@]D
Q@ Q=PoQ}F-=D pt=wa uOW XNWt w swO w pw= ZQi O}}-=D R= TB 'Qw_vt u}= |=Q@
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"TQ=iG}rN CmQW ?wr]t w |rai C}a[w "8 pmW

O=yvW}B w |Q}oxH}Dv "5
|Q}oxH}Dv "1"5

xm CU= u; R= |m =L TQ=iG}rN CmQW u=Q}Ot C=Q_v p}rLD R= pY=L |=yxDi=}
?wr]t C}a[w w OQ}o|t Q=Qk |rwtat pkvwptL |=yCmQW |xOQ QO CmQW u}=
�� u; OWQ= u=Q}Ot Q_v R= x=ov@ u}= uqm |=y|SD=QDU= x@ xHwD =@ �� CmQW u}= |=Q@
|xOvyOxaUwD 3PL xm u}= x@ xHwD =@ "�8 pmW�CU= |QDWt |xOvyOxaUwD 3PL

'OUQ@ u; x@ Ov=wD|t |m}DUHr x=ov@ l} xm CU= |Dr=L u} QDQ=wWO |QDWt
|rrtr=u}@ pkvwptL CmQW QO l} SD=QDU= VyH l} OvtR=}v Cr=L u}= x@ uO}UQ
=@ |Q}PBj}@]D |}=v=wD w u=} QDWt |ovy=ty |}=v=wD Ow@y@ CyH QO TQ=iG}rN
QDxDiQW}B |m}DUHr |=yC}r=ai s=Hv= 'hOy u}= x@ uO}UQ |=Q@ "CU= u=} QDWt
RmQtD 'hOy u}= x@ uO}UQ x=Q l} "CU= |t=Rr= u=} QDWt =@ |oJQ=Bm} V}=Ri= w
|}=v=wD O=H}= Ea=@ Qt= u}= "CU= xwkr=@ u=} QDWt R= |OwOLt O=OaD |=yxDU=wN Q@
QO =Q u=} QDWt O=OaD xwqax@ 'OwW|t u=} QDWt =@ |Q}PBj}@]D V}=Ri= |wQ Q=m |=Q@

[9]"Ovm|t ^iL |ovy=ty |=Q@ ?U=vt w ?wr]t K]U

|=y|}=v=wD Q@ Q=PoQ}F-=D pt=wa Ow@y@ |=Q@ |}=yO=yvW}B "2"5
u=} QDWt =@ |Q}PBj}@]D w u=} QDWt |ovy=ty

x@ TQ=iG}rN |rrtr=u}@ pkvwptL CmQW p}O@D |rta |=yQ=my=Q |x�=Q= Qw_vtx@
OWQ= u=Q}Ot C=Q_v 'j}kLD |twyit pOt x@ xHwD =@ '|QDWt |xOvyOxaUwD 3PL

R= xDiQ}PBCQwY |=yp}rLD x@ xHwD =@ TQ=iG}rN |rrtr=u}@ pkvwptL CmQW
"OwW|t QmP xt=O= QO CmQW u}= C}a[w

C=aq]= C} Q}Ot w |D=aq]= |=ysDU}U "1"2"5
C}ty= w u=} QDWt |ovy=ty |}=v=wD QO VyH O=H}= x@ CmQW u}= R=}v x@ xHwD =@
x@ Cw=iDt x=ov O=H}= '|}=v=wD u}= QO C=aq]= C} Q}Ot w |D=aq]= |=ysDU}U
R= CmQW u}= QO xJQo "CU= |QwQ[ CmQW u}= QO C=aq]= |Qw=:vi |xrwkt
|DvU x@ xHwD =@ 'OwW|t xO=iDU= l}DUHr |xv}tR QO C=aq]= |Qw=:vi |=yQ=R@=

%R= Ov=CQ=@a OQ=wt u}= &OwW xHwD xv}tR u}= QO |OQ=wt x@ O}=@ =yQ=R@= u}= uOw@
|m}DUHr |=yCmQW QO xO=iDU= OQwt |D=aq]= G}=Q |=ysDU}U |xar=]t �
=@ ?U=vt �|=y�sDU}U ?=NDv= w �"""w RFID 'EDI 'ERP R= sa=� uQOt
"3PL C=tON |xwkr=@ w |rai u=} QDWt w TQ=iG}rN CmQW |=yR=}v x@ xHwD
"x}rkvp}=Uw s=tD |wQGPS?Yv w =yuw}t=m pQDvmC} Q}Ot|=ysDU}U|xaUwD �

xm OW CU=wNQO u=Q}Ot R= xt=vVUQB u}= QO "OW xO=O Q=Qk =yv; Q=}DN= QO swU
p=U 5 |]� ?wr]t C}a[w w |rai C}a[w 'CQm}r |}xHQO GvB h}] T=U=Q@
|Q}PBj}@]D |}=v=wD w u=} QDWt |ovy=ty |}=v=wD Q@ Q=PoQF= pt=wa R= l} Qy �xOv};
u=Q}Ot R= 'xt=vVUQB u}= QO u}vJty "OvHvU@ TQ=iG}rN CmQW QO =Q u=} QDWt =@

"OW p=-wU u; x@ uO}UQ |=yx=Q w ?wr]t C}a[w XwYNQO
'�9 w 8 pwOH� |rai C}a[w VN@ QO swU |xt=vVUQB R= pY=L G}=Dv
QO TQ=iG}rN CmQW xm OyO|t u=Wv '2 w 1 |=yx]@=Q QO uDiQo Q=Qk R= TB
|=y|}=v=wD w C=v=mt= x@ xHwD =@ "OQ=O Q=Qk |rwtat pkvwptL |=yCmQW xDUO
C=tON |R=UxJQ=Bm} |=Q@ CmQW u}= u=Q}Ot |xO=Q= w TQ=iG}rN CmQW |rai
Ci=} QO u=wD|t 'xOwRi= VRQ= |xOvvmO=H}= C=tON |x�=Q= w q=m |Q=Oxov w ptL
"CU= swU hQ] l}DUHr C=tON |xYQa x@ OwQw |xv=DU; QO CmQW u}= xm

swU |xt=vVUQB ?wr]t C}a[w VN@ R= pY=L C=aq]= x@ xHwD =@
|=yx@L=Yt s=Hv= u}vJty '2 w 1 |=yx]@=Q QO |Q}oQ=Qk R= TB w �9 w 8 pwOH�
x=ov@ 'CmQW u}= |xOv}; |=Q@ ?wr]t C}a[w 'CmQW u}= u=Q}Ot =@ |O=Qiv=
u=Q}Ot OQw;Q@ |xYqN "OW xO=O X}NWD |QDWt |xOvyOxaUwD ẁv R= |m}DUHr
R= l} Qy �xOv}; p=U 5 |]� ?wr]t C}a[w w |rai C}a[w |=Q@ CmQW u}=
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1. value added activities
2. third party logistics provider (3PL)
3. standard 3PL provider
4. service developer
5. customer adapter
6. customer developer
7. cross-docking
8. as is
9. to be
10. geographical coverage
11. proactive exibility
12. reactive exibility
13. road map
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Covariance Matrix

x5 x4 x3 x2 x1
0 27 x1

0 20 0 10 x2
0 27 0 10 0 26 x3

0 25 0 12 0 07 0 13 x4
0 31 0 15 0 11 0 05 0 12 x5

model

Number of Iterations = 9
LISREL Estimates (Maximum Likelihood)

Measurement Equations

x1 = 0 44 � F2; Errorvar: = 0 084; R2 = 0 69
(0 069) (0 049)
6 32 1 71

x2 = 0 23 � F2; Errorvar: = 0 15; R2 = 0 26
(0 050) (0 024)
4 54 5 97

CUw}B
=@ u=} QDWt |ovy=ty |}=v=wD Q@ Q=PoQF= pt=wa |=Q@ |O}}=D |rt=a p}rLD |HwQN

%Lisrel8 Q=Ri= sQv R= xO=iDU=
Latent VariablesF2
Relationships

x1 = F2
x2 = F2
x3 = F2
x4 = F2
x5 = F2
Set Covariance of x1x3
Set Covariance of x4x5
Path Diagram

End of Problem

Sample Size = 101
model
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t= Root Mean Square Residual (RMR) = 0 0042

Standardized RMR = 0 017
Goodness of Fit Index (GFI)= 0 99

Adjusted Goodness of Fit Index (AGFI) = 0 96
Parsimony Goodness of Fit Index (PGFI) = 0 20

u=} QDWt =@ |Q}PB j}@]D |}=v=wD Q@ Q=PoQF= pt=wa |=Q@ |O}}=D |rt=a p}rLD |HwQN
%Lisrel8 Q=Ri= sQv R= xO=iDU= =@

Latent VariablesF1
Relationships

y1 = F1
y2 = F1
y4 = F1
Path Diagram

End of Problem

Sample Size = 101
model

Covariance Matrix

y4 y2 y1
0 19 y1

0 25 0 12 y2
0 16 0 10 0 05 y4

model

Number of Iterations = 0
LISREL Estimates (Maximum Likelihood)

Measurement Equations

y1 = 0 24 � F1; Errorvar: = 0 13; R2 = 0 31
(0 050) (0 023)
4 83 5 53

y2 = 0 50 � F1; Errorvar: = 0 00; R2 = 1 00
(0 072) (0 063)
6 95 0 00

y4 = 0 21 � F1; Errorvar: = 0 12; R2 = 0 26
(0 045) (0 020)
4 53 5 99

Correlation Matrix of Independent Variables

F1
���
1 00

Goodness of Fit Statistics

Degrees of Freedom = 0
Minimum Fit Function Chi� Square = 0 0 (P = 1 00)
Normal Theory Weighted Least Squares Chi� Square

= 0 00(P = 1 00)

The Model is Saturated; the Fit is Perfect!

x3 = 0 41 � F2; Errorvar: = 0 10; R2 = 0 62
(0 069) (0 046)
5 92 2 21

x4 = 0 30 � F2; Errorvar: = 0 16; R2 = 0 35
(0 059) (0 032)
5 01 5 00

x5 = 0 27 � F2; Errorvar: = 0 24; R2 = 0 22
(0 066) (0 041)
4 00 6 01

Error Covariance forx3andx1 = 0 078
(0 047)
1 68

Error Covariance forx5andx4 = 0 067
(0 029)
2 30

Goodness of Fit Statistics

Degrees of Freedom = 3
Minimum Fit Function Chi� Square = 1 80(P = 0 61)
Normal Theory Weighted Least Squares Chi� Square

= 1 84(P = 0 61)
Estimated Non� centrality Parameter (NCP) = 0 0
90Percent Con�dence Interval for NCP = (0 0; 5 88)

Minimum Fit Function Value = 0 018
Population Discrepancy Function Value (F0) = 0 0
90Percent Con�dence Interval forF0 = (0 0; 0 059)

Root Mean Square Error of Approximation (RMSEA) = 0 0
90Percent Con�dence Interval for RMSEA = (0 0; 0 14)
P�Value for Test of Close Fit (RMSEA < 0 05) = 0 69

Expected Cross�Validation Index (ECVI) = 0 27
90Percent Con�dence Interval for ECVI = (0 27; 0 33)

ECVI for Saturated Model = 0 30
ECVI for Independence Model = 2 52

Chi� Square for Independence Model with 10 Degrees
of Freedom = 241 88

Independence AIC = 251 88
Model AIC = 25 84

Saturated AIC = 30 00
Independence CAIC = 269 96

Model CAIC = 69 23
Saturated CAIC = 84 23

Normed Fit Index (NFI) = 0 99
Non�Normed Fit Index (NNFI) = 1 02

Parsimony Normed Fit Index (PNFI) = 0 30
Comparative Fit Index (CFI) = 1 00
Incremental Fit Index (IFI) = 1 01

Relative Fit Index (RFI) = 0 98
Critical N (CN) = 629 83
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