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"OwW|t
G} Q uw}UQoQ "3"3"3

Q} R |=ys=o G} Q uw}UQoQ QO pkDUt |=yQ}eDt R= ?}mQD u} QD?U=vt uDi=} |=Q@
CQ=@a Qw@ Rt |=ys=o w Q} R QO Q_v Ot |U=U= \QW wO K} QWD =@ "OW s=Hv=
xDiQo Q_v QO pOt j}OYD |=Q@ `k=w QO 'Q} R \QW wO "OW Oy=wN QDuWwQ �?U=vt�

"Ov=xOW
Q_v QO 1 s=o |=QH= |=Q@ Q=O=vat C=QF= =yvD 'p@=kDt C=QF= s=tD u}@ R= %1 \QW
R= p@=kDt QF= QO Q[=L Q}eDt wO xm CU= u; �Q=O=vat� R= Qw_vt "OvwW|t xDiQo

"OvW=@ xDW=O MU=B Q}eDt Q@ wUtyQ}e QF= O}=@v |k]vt Q_v
CtON K]U V}=Ri= w Vy=m Ea=@ ?}DQDx@ Stk.Cov. w LT 'xvwtv |=Q@
"OvQ=O 'MU=B Q}eDt u=wvax@ 'CtON K]U Q@ wUtyQ}e |Q}F-=D u}=Q@=v@ w OvwW|t
pOt |oO}J}B Ea=@ xm LT*Stk.Cov. uwJty |r@=kDt C=QF= Q_v u}= R=
|krD �Q=O=vat� 'OvUQ|t Q_v x@ Q}UiD p@=k Q}e OQ=wt R= |Q=}U@ QO w OvwW|t
xm OwW|t Qw;O=} "OvOW hPL xOvvm|v}@V}B |=yQ}eDt |xawtHt R= w xOWv
x@ xDU@ w CiQo Q_v QO |}xOW |v}@V}B p@k R= QF= u=wD|tv =yQ}eDt |NQ@ |=Q@
=yu; p@=kDt C=QF= CQwY u}= QO &OvW=@ xDW=O |Dw=iDt C=QF=CU= umtt\}=QW
|QDWt x@ p} wLD p@=k CqwYLt O=OaD 'xvwtv |=Q@ "OvwW|tv hPL pOt R=
,=v�t]t u=wD|tv CU= x=ov@ |=yC}r=ai |oOQDUo R= |Q=}at xJQo = '=Q �Items�

=yxO=O |R=UxO=t; w |Qw;OQo "2"3
|Qw;OQo 'uw}UQoQ pOt |xOvvm|v}@V}B w MU=B |=yQ}eDt uOWXNWt R= TB
KQ]t =yu; Q_=vDt |xOvvm|v}@V}B |=yQ}eDt Q=Okt w MU=B |=yQ}eDt R= C=Oy=Wt
w 2005 '2004 |Oq}t p=U xU R= pOt |=yQ}eDt x@ \w@ Qt |=yxO=O "OwW|t
|=Q@ 2007 p=U R= w |R=UpOt |=Q@ �� x=t 36 R= xOy=Wt 36 |va} �� 2006
|DqmWt w |D} Q}Ot C=Q}}eD |}xQ=B p}rOx@ xD@r= "OW |Qw;OQo pOt |HvUQ=@Da=
'OW 2007 p=U QN=w= QO |v=oQR=@ O}OH Q}Ot Q=QkDU= uOW|vqw] x@ QHvt xm
|tUQ Qw]x@ 'Ov};|t Q=tWx@ OQmrta |=yXN=W xm MU=B |=yQ}eDt C=Oy=Wt
|=yxO=O =@ pOt |HvUQ=@Da= Q_vt u}= R= "Ow@v TQDUO QO p=U u}= R= x=t OvJ QO
p}YiDx@ OwN VN@ QO xm CiQo CQwY 2007 p=U x=t 12 R= QDsm x@ \w@ Qt

"OwW|t xO=O KQW
=yu; OvwQ u}vJty w =yQ}eDt \@=wQ |=yCqB |UQQ@ pt=W =yxO=O |R=UxO=t;
\@=wQ u}vJty w|i}m CQwYx@ x=@DW= =} CQB |=yxO=OhWm Qw_vtx@ u=tR pw] QO
'MU=B |=yQ}eDt =t= 'OWv xOy=Wt |DQB |xO=O xrLQt u}= QO "CU=yQ}eDt u=}t
p}O@D =@ C}=yv QO "OvO=O|t u=Wv C=Oy=Wt uOw@p=tQv ZQi R= |O=} R h=QLv=
wO u}= |=Q@ 'LCS C=Oy=Wt |wQ sD} Q=or p}O@D w SL C=Oy=Wt |wQ 20C}Hq
Q}eDt wO u}= |=H x@ |R=UpOtVN@ QO u}=Q@=v@ "OW|vDiQ}PB uOw@p=tQv ZQi Q}eDt
VR=Q@ xOvvm|v}@V}B |=yQ}eDt |wQ log(LCS) w ln(SL/(1-SL)) ?}DQDx@
w xOvvm|v}@V}B |=yQ}eDt u}@ |]N |x]@=Q xm CiQ|t Q=_Dv= R}v =OD@= R= "Ci=}
u}@ |]N |x]@=Q u}=Q@=v@ "Ovm pOt =Q sDU}U |=y|oO}J}B |DUQOx@ Ov=wDv MU=B
x@ �MU=B |=yQ}eDt OwN xv w� MU=B |=yQ}eDt p}O@D w xOvvm|v}@V}B |=yQ}eDt

"Ot; Oy=wN CUO
|=yQ}eDt QF= Q}N-=D 'CiQo Q=Qk xHwD OQwt VN@ u}= QO xm |Qo}O syt |xDmv
QO =[=kD |v}@V}B xm =Hv; R= 'xvwtv |=Q@ "CU= MU=B |=yQ}eDt Q@ xOvvm|v}@V}B
xOW |v}@V}B |=[=kD |=]N Q=Okt 'OQ}o|t CQwY wQ *V}B |=yx=t |=Q@ x=t Qy
u; |=Q@ u=wD@ x=t u}ty QO xm CU= |v}@V}B R= |ki= u} QDsm x@ \w@ Qt �FE�
'x=ov@ u}= QO |v}@V}B Ov}=Qi |xwLv x@ xHwD =@ "O=O Q}}eD =Q u; w OQm |R} Qxt=vQ@
l} FE |=Q@ |va} "Ow@ Oy=wN Q=PoQF= CtON K]U Q@ Qo}O x=t xU pt=a u}=
w Q=m u=oQ@N =@ CQwWt =@ '=yQF= Q}N-=D u}= "CiQo Q_v QO O}=@ xy=txU QF= Q}N-=D
u}}aD R}v pOt |=yQ}eDt Q}=U |=Q@ 'OvwQ w \@=wQ |=yCqB |xOy=Wt u}vJty

"OW

|R=UpOt "3"3
VN@ u}= QO "CU= s=Hv= p@=k |R=UpOt '=yxO=O |R=UxO=t; w |Qw;OQo R= TB
=@ xm OQm xQ=W= O}=@ CUNv "CN=OQB s}y=wN |R=UpOt s=Hv= pL=Qt x@ l}miD x@
|r=tDL= p@=kDt C=QF= uDW=O CUO QO |=Q@ w sDU}U \@=wQ |=y|oO}J}B x@ xHwD
u=wvax@ R}v|rY=pt=a 10 R=umtt|=yGwR s=tD 'pOt QO xOvvm|v}@V}B |=yQ}eDt
R= |m} 'LT*LT Dev xvwtv |=Q@ "OvOW xDiQo Q_v QO xOvvm|v}@V}B |=yQ}eDt
10�45�55 u}=Q@=v@ &CU= LT Dev w LT u=}t p@=kDt QF= Qou=Wv w =yGwR u}=
SL |R=UpOt 'xt=O= QO "CU= xDiQ Q=m x@ |R=UpOt |=Q@ xOvvm|v}@V}B Q}eDt
u; G}=Dv \ki w xOW s=Hv= x@=Wt Qw]x@ LCS |R=UpOt 'OW Oy=wN K} QWD
xDiQo CQwY MINITAB 14 Q=Ri=sQv ltm =@ |R=UpOt |=ys=o "CU= xOt;

"CU=

26



|m=
}vu=

wN=
|kD

O}U
w|

@}e
Q=}Q

yW QF= 'Q_v OQwt ?}mQD |wQ G} Q uw}UQoQ s=Hv= R= TB O}=@ 'OW Oy=wN Q}}eD Q=JO
Q_v x@ CUNv x=ov QO Ov}=Qi u}= xJQo "OwW |UQQ@ MU=B Q}eDt |wQ u; |=yQ}eDt
Q=Ri=sQv R= xoQ@ OvJ |wQ |v=U;x@ u=wD|t =Q G} Q uw}UQoQ Q=DN=U 'OUQ|t Q@u=tR
s=Hv= =Q sRq C=@U=Lt 'hrDNt |=y?}mQD |v} Ro}=H =@ w |R=UxO=}B EXCEL

"O=O

|Q}os}tYD ?wJQ=J |x�=Q= '|D=@U=Lt G}=Dv "4
|D=@U=Lt G}=Dv "1"4

Q}eDt Qy ?} Q[ w MU=B Q}eDt wO |=Q@ xOvvm|v}@V}B |=yQ}eDt ?}mQD u} QD?U=vt
?}=Q[ '?}=Q[ u}= xm OW Qw;O=} O}=@ "CU= xOt; 2 pw=OH QO Q=Wa= skQ 8 =D

"CU= |rY= MU=B |=yQ}eDt p}O@D |wQ xOW VR=Q@ pOt
LCS w SL MU=B Q}eDt wO x@ \w@ Qt pOt |=Q@ �C� G} Q uw}UQoQ |=yQDt=Q=B
x@ Q}O=kt u}= u}}aD R= q=@ G}=Dv xm xOW xDiQo Q_v QO 0 038 w 0 008 ?}DQDx@

"Ov=xOt; CUO
x@ C@Uv uw}UQoQ ?}=Q[ |@} Q= 'G} Q QDt=Q=B Q=Okt V}=Ri= =@ xm =Hv; R=
'O@=}|t Vy=m ?}=Q[ u}= Tv=} Q=w Qo}O hQ] R= w V}=Ri= =yu; |}x]kv OQw;Q@
xDiQo Q=Qk VywSB OQwt |irDNt |=yVwQ G} Q QDt=Q=B Q=Okt u} QDy@ u}}aD |=Q@
|}=Qoty xm '|i}m swUQt VwQ Q=DWwv u}= QO 'OW xQ=W= QDV}B xmu=vJ =t= "CU=
xDiQ Q=m x@ 'OyO|t Q=Qk xHwD OQwt QDt=Q=B u}}aD |=Q@ =Q uw}UQoQ pOt ?}=Q[
w ?}=Q[ |@} Q= u}@ =D xOw@ u; Q@ |aU |i}m Qw]x@ G} Q QDt=Q=B u}}aD QO "CU=
C=Q}}eD O=O u=Wv u=wD|t C}U=UL p}rLD =@ xD@r= "OW=@ Q=QkQ@ uR=wD =yu; Tv=} Q=w
2 w 1 |=yQ=Owtv "OQm Oy=wNv xWON Q=JO =Q pOt G}=Dv 'QDt=Q=B Q=Okt pwkat
u=Wv =Q =yQDt=Q=B u}= ?=NDv= |xwLv w G} Q uw}UQoQ pOt ?}=Q[ |}=Qoty
Q=}at "Ov=G} Q uw}UQoQ pOt ?}=Q[ |xOv}=tv =yBi =yQ=Owtv u}= QO "OyO|t
LCS |=Q@ G} Q uw}UQoQ R= xO=iDU= =@ xOW VR=Q@ |=ypOt |=Q@ R-sq(adj�
OQ@ Q=m uwO@ Q=}at u}= xm |r=L QO CU= �70 20 w �83 59 ?}DQDx@ SL w

w `@=vt nvy=ty OWQ CQwYQO =Q} R 'CiQo Q_v QO CtON K]U Q@ |ivt QF=
xDW=O OQmrta Q@ C@Ft QF= Ov=wD|t |DL u; |=yC}r=ai OWQ 'x=ov@ C=v=mt=

"OW=@
Q[=L Q}eDt Qy QF= xm OvDUy �|vDiQ}PB� pkDUt |=yQ}eDt R=|}=y?}mQD %2 \QW

"OW=@ x}HwD p@=k C}ak=w =@ j=@]v= QO '?}mQD QO
x=ov@ |va} �� OW=@ QDC@Ft |v}@V}B |=]N xJQy Q=_Dv= j@=]t 'xvwtv |=Q@
'O@=}|t V}=Ri= CtON K]U �� OW=@ xDW=O Q=_Dv= u=} QDWt R= |QDW}@ |=[=kD
u}=Q@=v@ "OwW|t sDU}U |}=Q=m Vy=m w =yxv} Ry V}=Ri= ?Hwt p=L u}a QO
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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 ination 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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