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27



OQm
rta

Ow@y
@|

=Q@|
Q}os

}tY
D?

wJQ
=Jl

}|
x�=Q=

"(SL) |xOWxOy=Wt Q=Okt Q@=Q@ QO �SL^� pOt \UwD SL OQw;Q@ "3 Q=Owtv

|xOWxOy=Wt Q=Okt Q@=Q@ QO �LCS^� pOt \UwD LCS OQw;Q@ "4 Q=Owtv
"(LCS)

|OQ@ Q=m ^=Lr x@ |v=OvJ C}ty= u; QDW}@ s=HUv= w pOt ?}=Q[ uOWQ=O=vat
"OQ=Ov

|Q}os}tYD ?wJQ=J "2"4
l} u=wD|t 'xar=]t OQwt sDU}U |R=UpOt R= xOt; CUO x@ G}=Dv R= xO=iDU= =@
Q@ pkDUt |=yQ}eDt R= l} Qy QF= ?wJQ=J u}= "OQm O=H}= |Q}os}tYD ?wJQ=J
C=QF= u}= xr=kt u}= QO xOW KQ]t VwQ xm =Hv; R= w OyO|t u=Wv =Q sDU}U OQmrta
|=yQ}eDt Q}}eD =@ Q_=vDt xm =Q s}tYD Qy QF= u=wD|t 'Ovm|t x@U=Lt|:tm CQwYx@ =Q
Ow@y@ u} QDW}@ xm OQm P=ND= |t}tYD w XNWt sDU}U OQmrta Q@ 'CU= pkDUt

"OQ=O xQ}HvR |D@=kQ |=yOQ@y=Q =@ |ovy=ty =} sDU}U OQmrta Q@ =Q
x@ 'uw}UQoQ pOt QO u; ?} Q[ Q@ xwqa xm pkDUt Q}eDt Qy QF= 3 pwOH QO
*Q}eDt Qo}O Q=Okt R}v w OQ=O Qw[L =yu; QO Q}eDt u}= xm |r@=kDt C=QF= ?} Q[
Q}O=kt uDiQo Q_v QO =@ C=QF= u}= "CU= xOt; OQ=O |oDU@ 'p@=kDt QF= |xOvyOp}mWD
|=yQ}eDt "Ov=xOt; CUO x@ =yu; |v}tND ?}=Q[ w pkDUt |=yQ}eDt u}ov=}t
"OvQ=O |QDW}@ ?D=Qtx@ |Q}os}tYD w pQDvm C}r@=k xm �5�1 |=yQ}eDt� |rkDUt
'pOt QO xDiQQ=mx@ pkDUt |=yQ}eDt Q}O=kt 25|@ QHD |xvt=O QO xOt; CUO x@ C=QF=
K}[wD x@ R=}v xm |QF= =yvD 'C=QF= s=tD u}@ R= "OQ=O Ck@=]t ,qt=m Q=_Dv= OQwt QF= =@
"CU= x}HwD p@=k xD@r= w xOt; CUO x@ C@Ft xm CU= SL Q@ LT Dev QF= OQ=O
'u; uOWsm =} O=} R =@ w OQ=O LT Q=Okt =@ |O=} R |oDU@ty LT Dev xm =Hv; R=
pQDvm p@=k Q}eDt R= QF-=Dt |Q}eDt =Q u; u=wD|t 'O@=}|t Vy=m w V}=Ri= wUty Qw]x@

pOt |=Q@ G} Q QDt=Q=B ?=NDv= w G} Q uw}UQoQ ?}=Q[ |}=Qoty "1 Q=Owtv
"SL x@ \w@ Qt

pOt |=Q@ G} Q QDt=Q=B ?=NDv= w G} Q uw}UQoQ ?}=Q[ |}=Qoty "2 Q=Owtv
"LCS x@ \w@ Qt

'OwW|t xOy=Wt xm u=vJ "CU= �90 38 w �84 40 ?}DQDx@ G} Q uw}UQoQ
u=}t xv=oOvJ |oDU@ty *|ivt C=QF= =@ xr@=kt hOy =@ G} Q uw}UQoQ OQ@ Q=m
24sHUvt u; `@Dx@ w uw}UQoQ pOt ?}=Q[ |Q=O}=B w 'pOt Q@ pkDUt |=yQ}eDt
�� SL |R=UpOt |=Q@ xS} wx@ �� pOt |]N Q_=vD Vy=m Ea=@ 'pOt uOW
|DUQO u}t[D |=Q@ xOW xO=O Q=Qk |=y\QW x@ xHwD =@ Qt= u}= xJQo "OwW|t
G}=Dv xm O=O Oy=wN u=Wv xt=O= QO pOt |HvUQ=@Da= 'CU= Q}PB=v?=vDH= pOt
|=yQ}eDt OQw;Q@ Qou=Wv 4 w 3 |=yQ=Owtv "CU= Q=oR=U C}ak=w =@ |@ wNx@ pOt
|oDUUo "CU= x=t 36 |] =yu; |xOWxOy=Wt Q}O=kt =@ xU}=kt QO MU=B
pOt R= Q=Ri=sQv \UwD xOWxO=O X}NWD CQB \=kv hPL ?@Ux@ 4 Q=Owtv

"CU=
OQw;Q@ =Q |ak=w OQmrta |@ wNx@ G} Q uw}UQoQ pOt 'OwW|t xOy=Wt xm u=vJ
uOQ@ Q=mx@ Q]=Nx@ pOt ?U=vD Vy=m OwHw =@ SL pOt OQwtQO |DL "Ovm|t
|ivt ,=@r=e |OQmrta lwW l} xm |t=ovy =yvD O};|t Q_v x@ 'G} Q uw}UQoQ
xvwou}= QO "CU= QwO |tm |ak=w u=R}t R= pOt OQw;Q@ 'xOW OQ=w sDU}U x@
w pqDN= =Q} R OUQ|t Q_v x@ |i=m pOt \UwD =ylwW u}= uO=O u=Wv '`k=wt
|v=OvJ C}@ wr]t =yu; j}kO u=R}t |v}@V}B xm CU= |QOkx@ OQmrta ha[
|xvt=O QO xm xOW xDN=U |}=ypOt G} Q uw}UQoQ ltm =@ QDy@ u=}@x@ "OQ=Ov
X=N \}=QW QO w OQ=O |@ wr]t |v}@V}B C}r@=k 'sDU}U \}=QW R= |@U=vt
pOt |xR=Ov=x@ =ypOt u}= "OyO|t u=Wv =Q |v=yo =v C=Q}}eD ?U=vt Qw]x@
|=}=Rt Q@=Q@ QO Qt= u}= =t= 'OvDU}v j}kO \}=QW xvwou}= QO |rwtat |vw}UQoQ

28



|m=
}vu=

wN=
|kD

O}U
w|

@}e
Q=}Q

yW

"LCS w SL pOt |=]N QY=va uOw@p=tQv uwtR; "5 Q=Owtv

"(SL) |ak=w OQmrta =@ xU}=kt QO pOt |v}@V}B "6 Q=Owtv
xm �� OQwt wO RHx@ xm CU= XNWt u; |xt}t[ pwOH w 6 Q=Owtv QO
K]U u} QDsm QO w xOW xH=wt |v=yo =v |Di= =@ sDU}U OQmrta =yu; R= |m} QO
�� s}DUy Oy=W =Q OQmrta K]U u} QDV}@ |Qo}O QO w CU= sDU}U OQmrta
"CU= OYQO 10 OwOL �|ak=w Q=Okt =@ |v}@V}B hqDN= Q=Okt� |v}@V}B |=]N
QD=Qi OYQO 7 R= w CU= OYQO 4 u}ov=}t Qw]x@ |v}@V}B |=]N OQ=wt Q}=U QO
x@ xHwD =@ "CU= OYQO 5 R= QDW}@|tm|v}@V}B |=]N u}ov=}t R}v pm QO "OwQ|tv

"MU=B |=yQ}eDt Q@ xOvvm|v}@V}B |=yQ}eDt C=QF= "3 pwOH
LCS Q@ QF= SL Q@ QF=

0 330811 FE 1 713115 FE 1
0 000279 SuDel �0 02173 SuDel 2
0 002382 StkCov 0 006762 StkCov 3
0 070929 Bklg Dp �0 77805 Bklg Dp 4
0 000627 LT �0 02381 LT 5

0 005048 LT Dev 6
0 000033 Itmes 7
�0 00018 NTO 8

QF= Qo}O u=}@ x@ "CU= QDW}@ ?D=Qtx@ |}xR=Ov= =@ |ivt SL Q@ LT QF= "CUv=O LT

"CU= pOt QO LT |ivt QF= |xOvvmp}OaD |awvx@ LT Dev

OQmrtaXN=W wO Qy Q@ �FE� |v}@V}B |=]N QDW}@ |Q=PoQ}F-=D 3 pwOH QO
^=Lr x@ sDU}U uR=wDt Ow@y@ |=Q@ xRwL u} QDsyt |v}@V}B u}=Q@=v@ "CU= Q=mW;

"O};|t Q=tW x@ |WN@ QF= w |}=Q=m

pOt |HvUQ=@Da= w j}OYD "5
pOt j}OYD "1"5

xm �uOw@|vDiQ}PB� w �uOw@ Q=O=vat� |=y\QW C}=aQ Q@ xwqa 'pOt j}OYD |=Q@
26=yxOv=t|k=@ |wQ O}=@ |U=U= ZQi wO 'Ov=|k]vt ^=Lrx@ pOt |DUQO ut[Dt
uOw@C@=F "2 &=]N QY=va uOw@p=tQv "1 %R= CU= CQ=@a ZQi wO u}= "OwW xOwtR;
Tv=} Q=w uOw@C@=F uwtR; |=Q@ "OQ=O |QDW}@C}ty=?D=Qtx@|twO xm '=yu;Tv=} Q=w
uwtR; |xQ=t; Q}O=kt "CU= xOW xO=iDU= 27u} w}r |xOWKqY= uwtR; R= =]N QY=va
uOw@ Q=O=vat K]U QO xm Ot; CUO x@ 1 30 w0 50 ?}DQDx@ LCS w SL |=Q@
QDsm t0 975;31 � 2 04w t0 975;34 � 2 03 |v=QL@ Q}O=kt R= ?}DQDx@ 0 05
|=Q@ "CU}v uOQmOQ p@=k CU=yTv=} Q=w |Q@=Q@ xm QiY ZQi xH}DvQO w 'CU=
QO xm xOW xO=iDU= 28nv}rQ=O� uwUQOv= |xQ=t; R= '=]N QY=va uOw@p=tQv uwtR;
nQR@ Q}O=kt "OQm xOy=Wt =Q x]w@ Qt p-value w uwtR; Q}O=kt u=wD|t 5 |=yQ=Owtv
"CU=]N QY=va uOw@p=tQv xH}DvQO w 'QiY ZQi VQ}PB |xOvyOu=Wv p-value

u=Wv pw@k p@=k =Q ZQi u}= R}v p=tQv Pe=m |wQ =]N QY=va |@} QkD uOw@|]N
"OvyO|t u=Wv =Q |OYQO 95 u=v}t]= |xR=@ 'CU=Q \N u}iQ] \w]N "OyO|t

pOt |HvUQ=@Da= "2"5
QDV}B xm u=vJ "OW |Qw;OQo |Oq}t 2007 p=U |=yxO=O 'pOt |HvUQ=@Da= |=Q@
LCS |=Q@ w 'x=t 9 x@ \w@ Qt |=yxO=O SL |=Q@ 'p�=Ut |}xQ=B p}rOx@ 'OW xQ=W=
|R=UpOt QO =yxO=O u}= xm =Hv; R= "OvOw@ |Qw;OQo p@=k x=t 6 x@ \w@ Qt =yxO=O
u}= =@ =Q pOt |v}@V}B 'C}ak=w =@ pOt j=@]v= |UQQ@ |=Q@ u=wD|t 'OvDW=Ov Vkv
OQmrta R= pOt |v}@V}B |m}ORv |@ wNx@ 7 w 6 |=yQ=Owtv "OQm xU}=kt =yxOy=Wt

"OyO|t u=Wv =Q =yu; |ak=w Q}O=kt =@ sDU}U

29



OQm
rta

Ow@y
@|

=Q@|
Q}os

}tY
D?

wJQ
=Jl

}|
x�=Q=

|Q}oxH}Dv "6
x=oO}O wO R= x[Qa sDU}Ul} OQmrta |R=UpOt |=Q@ s=ox@s=o|WwQ Q=DWwv u}= QO
�� G} Q uw}UQoQ ,=YNWt w �� uw}UQoQ p}rLD R= xO=iDU= =@ '|WN@ QF= w |}=Q=m
Q=DiQ |v}@V}B w OQmrta Q@ QF-wt pt=wa |}=U=vW QO VwQ u}= C}r@=k "OW x�=Q=
w sDU}U |oO}J}B "CiQo Q=Qk j}OYD w |UQQ@ OQwt Cw=iDt \}=QW CLD sDU}U
'Ow@ Q=_Dv= OQwt xD@r= xm 'xOvvm|v}@V}B |=yQ}eDt u}@ O}OW |xv=oOvJ |oDU@ty
u=Wv =ysDU}U xvwou}= |R=UpOt QO G} Q uw}UQoQ OQ@ Q=m |WN@ QF= OW ?Hwt
xDUUo w xDUw}B |R=Ux}@W x@ C@Uv VwQ u}= QDsm |Q@u=tR w |oO=U "OwW xO=O
|=Q@ sDU}U Q@ QF-wt pt=wa |Q=PoQ}F-=D u=R}t R= syi p@=k w uWwQ G}=Dv u}vJty w
|R=UpOt |=yVwQ Qo}O x@ C@Uv VwQ u}= |rY= |=}=Rt 'x=ov@ l} C} Q}Ot
|}=Q=m w |WN@ QF= |=yXN=W u=wvax@ MU=B Q}eDt wO uDiQo Q_v QO "CU= OQmrta
Q@ QF-wt pt=wa OQwtQO |Q}os}tYD |=Q@ |@ wJQ=J O=H}= C}r@=k 'sDU}U OQmrta
G}=Dv "Ovm|t sy=Qi u=tR=U |=yC} wrw= w |D@=kQ |=yOQ@y=Q |=DU=Q QO sDU}U
"OyO|t u=Wv =Q xar=]t OQwt x=ov@ Q=DiQ ,=iQY xr=kt u}= QO xOt; CUO x@ |OOa
G}=Dv w CU=QH= p@=k |OQix@ QYLvt sDU}U Qy |=Q@ xr=kt u}= QO xOWx�=Q= VwQ

"CW=O Oy=wN |B QO =Q OwN X=N
|=Q@ xOW ?=NDv= pkDUt |=yQ}eDt |wQ u=wD|t xOv}; |=yVywSB |=Q@
xvwou}= |R=UpOt QO G} Q QDt=Q=B ?=NDv= |ovwoJ 'sDU}U OQmrta |R=UpOt
w h} QaD R}v w '�OW s=Hv= |i}m CQwYx@ pwtat Qw]x@ xr=kt u}= QO xm � =ysDU}U
G} Q uw}UQoQ s=Hv= |=Q@ pkDUt |=yQ}eDt ?}mQD �u} QD?U=vt� uDi=} |=yVwQ
Q@ pOt pkDUt |=yQ}eDt |Q=PoQF= Q}N-=D u}= Q@ xwqa "O=O s=Hv= |QDW}@ C=ar=]t
Qo}O R= 'pOt QO u; uDiQo Q_v QO w Q}N-=D u}= |Q}oxR=Ov= |xwLv w sDU}U OQmrta

"OQ=O |QDW}@ VywSB x@ R=}v xm CU= |}=yxv}tR

"(LCS) |ak=w OQmrta =@ xU}=kt QO pOt |v}@V}B "7 Q=Owtv

|}xO}J}B sDU}U u}vJ Q@ |iO=YD Qw]x@ xm |vwQ}@ w |vwQO hrDNt pt=wa O=}OR=
=Q sDU}U |R=UpOt QO xOWx�=Q= VwQ C}r@=k w pOt Q=@Da= G}=Dv u}= 'OvQ=PoQ}F-=D
OQmrta |v}@V}B QO pOt C}r@=k |xOvyOu=Wv Q=Owtv u}= u}vJty "OyO|t u=Wv
u; R= TB w |v=yo =v Ci= s=ovy |DL pOt =Q} R 'CU= Cw=iDt \}=QW CLD sDU}U
|@U=vt Qw]x@ 'O};|t Q=tW x@ |O=aQ}e |]}=QW xm 'R}v C}a[w |H} QOD Ow@y@

"Ovm|t |v}@V}B =Q |ak=w Q}O=kt
|@ wNx@C}ak=w =@ pOt |Q=oR=U 'CU= LCSXN=W x@ \w@ Qt xm 7 Q=Owtv QO
K}[wD |=Q@ R=}v OQwt |=yQ}eDt uOw@ QDsm p}rOx@ LCS pOt QO "CU= Q=mW;
'=yQ}eDt u=}t xv=oOvJ |oDU@ty Vy=m xH}DvQO w SL pOt x@ C@Uv sDU}U Q=DiQ
|=]N u}ov=}t xm |Qw]x@ 'OvQ=O |ak=w C=Oy=Wt =@ |QDW}@ j=@]v= =y|v}@V}B
"CU=?wr]t 'MU=B Q}eDt|xvt=O w xR=Ov= x@ xHwD =@ xD@r= xmCU=OYQO0 3|v}@V}B

=yCWwv=B
1. Ridge Regression
2. supply chain entity
3. veri�cation
4. validation
5. system dynamics modeling
6. control theory
7. inventory and order based production control system (IOBPCS)
8. multi-criteria decision making (MCDM)
9. multi-objective optimization
10. Arena
11. Logistics scorecard
12. balanced scorecard
13. forecast accuracy
14. on-time delivery rate
15. factor analysis
16. agile supply chain
17. local distribution center (LDC)
18. service level (SL)
19. logistics cost on sales (LCS)

20. logit (Logistic) transformation
21. variance in
ation factors (VIF)
22. stepwise Regression
23. adjusted R2 (R-sq(adj))
24. robust
u; QO |k]vt xv w |@ QHD CQwYx@ =yQ}eDt 'pOt |=yxO=O x@ xHwD =@ xm |}xvt=O "25
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26. residuals
27. modi�ed-Levene test
28. Anderson-Darling statistic (AD)
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