The Impact of Vendor Managed Inventory (VMI)
Strategy on the Bullwhip Effect in Supply Chains
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Abstract

The information between the levels of the tradition supply
chain changed, it made a big variation. When the customer's
demands made variations and transported from lower to upper of
supply chain, the information changed very much and the
manufacturers would make face the great demand, this
phenomenon will be called Bullwhip Effect. Bullwhip effect
increased the stock cost and made customer's service level reduce.
However, under the influence of bullwhip effect, each member
made a large number of stocks to solve the problem about the
demand uncertainly between supply chain. But a large number of
stocks would cause serious stock cost and following additional
cost. In recent years, the enterprises cooperated with other
enterprises in order to solve this problem and shared its risk.
This research intended to focus on Vender Managed Inventory

(VMI), one important issue of strategic partnership relation.

The study utilized the data of bicycles exporting to the
North American Free Trade Agreement. Using the experimental
data from January of 1998 to December of 2004 to establish the
forecast model, and made the data from January of 2005 to
December of 2005 to verify the feasibility about the model by
ARIMA (Autoregressive Integrated Moving Average). Then, we
utilized this model producing the quantities of customers’
demand, and to compare the bullwhip effect and cost on VMI and

traditional supply chain system.

Key Word : Supply Chain, Bullwhip Effect, Vendor Managed
Inventory, ARIMA
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A4 B & 18 (Everyday Low Price, EDLP)#&y Kk =8 B X B € &)
AT E > ROV HEMBEET RN ES - RS ¢ ER
TR EN > ERAIHGERZIBEETLRBME -

3. & AT & oF M (Lead Time Reduction)

UL EDI® TR L 4 FRTE YR ER R > & @mRD T H K
BITHAT B c AR RSN - MESMAE HMET

11 # " %<& eThesys( 94 £ &£ R)



B Rt SRR E W B

FOGTEWN A ERMAEE - EWMEHORFR) BN A E
Rl (R FETE 95 ) AT 7T 15 i@ 4 & 1 ¥ (Cross-Docking) 2
B B HTEBEFAEMNIHBRBFEK -

4. Rek M A M 44 69 & 3 (Strategic Partnerships)

AR PE R ZIREREELSIX - Gl d
VMIthZ 3 > FHREREHFLTRGEETRAELEE > A TH
FERBRARBEGMH EORE > RETH wEFEBE  FTE
BELEBEARNZERNBMEIF -HEEHMT > AAITURD A
o BRELOBE  LERVERRABEFELOHE L -
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k2 2-1 KRB RBEAZRREARAB RS R

E A K
1F & i A o 8 e B B I~
Forrester AR B A K EH O BTREBEREE & 3 oA
(1961) £ E A B R B H | ® AT R B8R A A
Yo KT ERREE | B
A F AT oK B
BUOH T B 89k R 0K
ERERERRA K -
Sterman Hh TRIBBE | @ LRRET R £
(1989) (Beer Distribution | 3T X B & o
Game) f# & # # F |®@ L ¥ %% TF
B MRBAEEE | HERT A
Ry EYE | FRR L
eE R EBBREZ
TERAEEARABRE
B R E) EE o
Kahnet,al. |3 A kKM & A & | # B & F 2% K | FRKOGEILTR
(1987) ~ R ERMET R |2 ER T8 40 % & BP BT i
Naish(1994) bR E R T
MR kW E X
o
Lee, et al. RARMABEEELE (O F KA ® & % EFARME
(1997a, R E R HE T A | @ A B B K 78 B
1997b) ® ht -k 3T BE ® VAT E

® B BH
® sk FE A (KB
ABITE)

A h

® i5 T fF A

® % 1K 43 HE K B
&
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UISESE R TRy YRR S0 RE

% 2-2 K¥SE

B AZRERERG X(E K 2-1)

Kiely (1998)

WA B K

M & % (POS)# & H

& A

® H )\ it EH B
TEE L%

KW AT R R Es - (VMI)
L= Eo 3
& % 4 (CRP)
Kelle, et WA RWMHMEAELE | @ BLRITH ® T &l it
al.(1999) MR BERMET K- |®FRYEY EMAE G
3T T %K B
Bl 3T M AT B
Mo EgRER
AR -
Chen, et FIRAEEHARH ® R ik 2 TR A BE5ENERER
al.(2000a, Y ERIEHT (@ BEEFTRYEY T LA H A
2000b) HEBAMNERE U W E -

BEEKXER W
R & ¥R % ME Q’Jﬁ/ﬁ‘—t’

Simchi-Levi,

et al.(2000)

A KRR E A
R B R BRI

e & TR &
% % B & B R
H-BGFERBEE
FRME

® %K R Bk T M
® [FAK G R M
® & b AT & & R
® Rk M R A B
14 by 3 3L

E A (3] A1 M 45 807 B 0k 47
":‘ﬁz:]‘%]:/\ ﬂ‘/\%i F]b
= & VMI

Z WA RBERERER
EREEBEGTRIDNBLR AR, F T 2 H

BITF 0 &K
RN

TR e Mkz%’W%ﬁ R
BT HERRAN R D -

Tk 4

EW - memmBE

14

PR gt
R & o) 3L 3o AT
e 42 P B VMI
JE 4k o £ VML % ug
A%%Fﬁﬁﬁ &
Lo R AR ARAL
%iéﬁﬁ‘m

B
A T LA B K6 3 ] K MR KR e B

w R AR
4 (FPERA S F) &
J& &8 F K ¥R KB 2

Rl 2 ¥

%
(A SO
o w0 3k 3 o

% B
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e Rugrsmis [10] M2 LR BEAEHAE X AHH R
RMA%SHBLERZE A ERSZIHEAY > &b af%']i\ié
(Make-to-Stock MTS) ~ 3T & KX £ # (Build-to-Order, BTO) ~ &

# K 4 Z (Configuration-to-Order, CTO) » R A FfEF T R
o Bl A (s,S), (5,Q), (s,R), (s,QR)AR & st % % B R =% (Vendor
Managed Inventory, VMD)#ZFEH I B2 T E T EHF T HH I KRS
BH  RAERKERTRERUARGHMBRERERLRES &
MEBEBERAREBR R EHEEZIRERE LS B8R ACTOR &
VMIHE J& # %k °

REF [11] UG FHEETERBR > $ATBHME
B AR AGEBRBRERRBR AR R AL BB ATE
Mz REARBMBBEERAZIHNB - HAEBEBEZLERE
RoOKMABRERAZHG  EAXA—TRAEANER > 2K T
A TR eE A KBABEARE v > B ALRRGT KD HF
o

E L RXEEREES [23) 28 — % B8 6 sh & 32 X
(Collaborative Management By Exception, CMBE) > 3% # & XA #
FleyMas AL s RAMEEBHBMERET NG F > BAF
BHZRHEE B BFRAHEF TR RAELFE NI
HENRRTEAE L& a?/‘ﬁﬁ°jl£ﬁ)ﬁf§'lﬁ7]\ﬁ‘ii§#ﬂi/?‘”:??4&
A T MBI ESERFEXRMGHBRAB IR REF AW EFE
BlIshEE > FRERMEIENBZEF 2 RIK -

22 BEHFHEHFE KRB A8 M XK

221 R %

HFER REBALEITEEUNGFTARLLH ATHER
%% ZH—RFRR—FUA LN HMEARAERMZAE LT B
Y@ - BRETARR KB —EBHMG HEZHEAA

= 53 A% =% 4 & (Third-Party-Logistics, 3PL) ~ & & 7 #1
# e 2 B ¥ B 14 (Retailer-Supplier Partnerships, RSP)& # 4%
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7 % 4 (Distributor Integration, DI) [ 3]

AR AIEFY E F P E R % (Vendor Managed
Inventory, VMI) B # & & w7 # ¢4 J& % 2 % 4 B 1% > 7 3§ RSP 4%
HomAER»F o RTHBREHOFEIEA KR M A —

Al AFENTR  RERABERLAZER ELB I AT R
TERBALGER ﬁ—%ﬂ'*ﬁﬁf% #BA 5 % A KR E (Quick
Response, QR) ~ #F 4 # & (Continuous Replenishment, CR) &

VMI > A F# 44 QR ~ CR ~ VMIZ= # & £ B 14 Av LA 4% 3 -

1. AAHQRR B F > HEB BRI BT EFTHE R F
G@SQM’ﬂﬁﬁﬁﬁﬂéégﬁ%Eﬁ% &R AL
AFWHAEERGREE - A ¥ 0 REHRAKREHMER &T
B ofapt BB TAHAPOS BHAKXEHS ERAG EER
s E o RV HEATERMH o

2. CREA®% & > 2 E B KLBPOSTEHIEIRFELANE T HY T
#ﬁﬁ%%ﬁ’uﬁﬁagﬁmzﬁﬁméo

3. VMI 78 #%& & & # % % £ & % =% (Vendor-Managed
Replenishment, VMDD 4 4 > #E B REF LB T B N
X AR EEFAARE TEEREFTHFRARR
“HAF LK E o VMIZ B ¥ B 14k & & 89 ) 3 4 7N 1985 %
Wal-Mart % P&G > R & £P&G & & 3 Wal-Mart BF 2 >
Rl W43 wtr & A &%

222 EHh AR A%

BB E A AERERBZER PHRHEBANRLERY
POSENM » RELE T ARG RERERFEATHNFEARE > &
WAL ERERE ZEH AL EEN > RO AHRKE
AHAEEEAMA BHEFATHERKACHGEERA S BEAR XK
EEER -

Matthew, et al. [42) 35 B A &R H & T~ 45 & ~
FWHBEB R MEREREN W CETHEXITEF A& H
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B PFERERAMREBEETRALCE AR KB E -
Matthew et al RAM B2 F X TR EFT L EHFE X RB T R D
R AHKZIFERA TITR KB KEZ B R 8 Wal-Mart
1986 FEHVMI 2 M 5 BE ERE X T H L ¥’E‘ﬂﬂ$‘£‘ﬂ‘
BRERBF N ELEFVMI R A EMR SRR X RFRRA
_z—— o

Cottrill, K. [30) 225 VMI Bp &4 —#H BE LS HEH £ > £ &
BARERMBEETHLERNSEIAHNARANFEARE S &
RIBFEFBALEFTOFREAKERMEBFOMHE RS > UEFEIKE N
B RFEREME RSB EROHEEFE - Bk VMI A7 & 3 &) &2 #JE
MRERAETHELERZHMOASE  UBRBKAZHFERA > Rl
MELREXRH ERRFRSUBRBEAKE - HFL XA MEGH
HREEOLES - LB MO ZT - WRERIRBAKFEREN

mVMIeg €A & F R AEI1980F K - 258 & X HVMIN £
R BRBEBNTSFE&FEFHEARSe " ¥ 8 LT F3t
Z HEE[20]- IR B L ERARNHESENRENR >
R HVMIZ T LR T2 — 8 -

@R EBREERATR P [18)3 4 VMI £ —# B
REEFFLETREZERHETRPEGFEZ HATHERA
w%&ﬁﬁﬁﬁﬂ%ﬁ%’ﬁuﬁ EHFHHEEE LT N

T HEXGTE - BERYRETHEG IR EEEEL S A
¢tVMITuw%%m&ﬁz~&iéﬁ HooEmgEHF RS
ERAML MABRBERERBER S FTEZEA N AAEF LT
UK EERARN #HESHE REFLEFLEHLE RS ETE -

VMI 242 ¥R X &0 AR BHEE > wBE2-1 FFF
SR AEE R EEA AR EE A

CE R EHA ARAAMYBRERAMBERFERR  RE
E@%ﬁﬁﬁ B EY > UBEHEFRAEAELHE E S
CHEHZ AL EBRBREGEFHRZIAERSLE -
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VIt A SERAE D Y R £19 RN

ﬂhﬁ

2. WA EH M AR WS R BELE 0 AA VMI 4 E
BATALLBREGHEAERNERELSE K PF 4B AT
BB SR S ANBRE -

VMI

HEFHELHR

o]

- F R ERE —
[
o BTN s E A F

& & F

WEIE

AR R R [19])
B 2-2VMI 24 2 1f¥h#

ERFRAT

. REMEER FRARRS ERALA T LA
St AR TR E R

2. RTEAITH EER TEFHELALB A EE T hBEF®
TeT AR

3. MRBTREERAAMBILERAN R FRA4HE
X 4 & ¥k # (Master Production Scheduling, MPS) » 24 gt 3
EEA I o RIFE A TR AR B S AR R AT
G

& WQR/ECR % B'& 2 Feh & 3E A b H VML ) § A

SHEG  RRE N HANEHE LT A WER &GRSR

W EHEE  BOEBRRAATRAATARE  AERKEK

" 4% QRIECR#EH Z B eNERBA+tE A+t B ARL  &8FH%
#% QR/IECR#M A 2 B ¢ x FTRAWME I @ > » % A% #R&E
A S BMERRAHKFTINSRE -

Su 48
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IREE AR SERRRTY WS €53 8 -
o F AT R

1. & ¥ W 34 1 & (Internal Evaluation Stage)

2. 5B H%E MK (Top-Top Meeting Stage)

3. skt Z @Mk (Setup Project Team Stage)

4. 3F o &k 1 3L 1 E R P KR (Create Scorecard/Review Cycle)
5. i i EDI # & # % # % & (EDI Link)

6. R H %7 EXRETEREFMEE (CMD

7. R A B (Testing)

8. L& & (Go Live)

A% GBQR/ECR XA e BERERA A EFTHEE R L
REMALIN S F > R ERTHWMREETB BT RRE
(Daily Work Process) - B EH BT EHHIHK > @B AT LR
1 -

. %2R G % BHBREAETMERNELREAZMUE
HEBRAARGKE - ASARANFETA L TR
B

FHy AT E  BERARALTASGEORRE R -

2. MEHM MENMARBEITFARROARNZEEE

=]
=1= 2

3. ZANTE R BIAEENEBRABAMN  AATEEM
ARAE > BR - -HELE-—GSHEA WARE—RAAERL XL
BERBEFELZ AL ZUAEAABEREERERAE G - %5 L4
e TR L —

4. R RE I HNESORHRERSGHM AR I AR A
NI ENS O RTRZARBERBLBALERAEDL R AN A

SEHTAREFE c BAE T TR IER Y E S 0 o Rk
—THEFIMEEERE
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5. Zif— i'%fj{ %ﬂ/f/%éﬁ]#a'ﬁi’ﬁﬁbéaaﬁzkﬂ}_é’19(&#1‘/1;
B ER  HEFTRW S TR I P A -

VMIZ & AR A BEEL2GFEEELSNI M E L
BEE NG EETEAAAMELARYREN I FE
HREMTROGBLER - BE  -HFHERAERANEFHHMARAT F AH
JEsd Rk B AR T HIEE R AR é%L#%%gﬁﬁﬂﬁm’ét
%%ﬁﬂ@MMW¥&”&%ﬁﬂ®MW$ e A B e
FHE R l%ﬁﬁﬁ%%“@ﬁ?muﬁézﬁ$%i’@
Bl ot e s FAAE RABMAEFEAFSRE S EvE
THESE LA RE

Crawford [31) : A T VMIz+ £ » T A H 5 8 L 53
BT HmEARAMNEN M ESE  NBLELEA - £ TS
HEFERR Y EREANCBERALNE AL eX2ARTE
RFAROARE > AMLELAAXBLERERB S OB AE
A BN HE BB RER > R A T BHEBE -

MEZF[4) RAVMI TURRAGABRRKESGE  XERE
FHBE > EmEHFREFENRMAEIL  HEEMT > T IR
1K B 17 4 ﬁ’liﬁ%ﬂ&%ﬁﬁﬁﬂﬂﬁﬁk HeEH
RFATREBEFRR>ENFR  Zaxo @ Emzilk
BB 38T FIEVMI S 38 4 h a2 3 > FA 8 T 2 &
PLF By 4R

M &
I BERIFHHERELABRRARD AL ME -

2. ROVBEEFOYEEIE  XTHEEBRABALAE AL > ¥
Je ERE BROEE o

3. RMEEH T M GRS EHEK -
4. RO BEBAREREENF G - RBH M RAR -
B/ s
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1. £l 55183 > B3I JE 42 09 B 1 B 14
2. RARSBERR HERRRERPER AN EBREHS
& 3 B e
3. amiTHEAT B > RA R EerE g o
4. RAEE LG BZEEREM > R T E T HEAL
Achabal,etal. [25) 42 % VMI 2 EH A X EH € A2 4
HMEARZBZE » Xk 2-3 &M H B
E 23 VMI# R REHREERZIBE
18 2k Hh 2h
L EHE S -
; v fi * w5 e e (LA THEIREMN R AR
pw |2EETTETHBRETE R "
SRR 2 R k- BROEOE KR AR E T 2
77
B A HEE RB)E S R A
B liptprmasenMmes | =
N B LB AVMI & 4B OB
5 Fy e FEE R LRBH 4w kAT
BE W ORE S B RAEBE . | "
g LHPERFR2RE REA | LEREETHAKRY
EA#®E S BARAREARK B E R L it B -
3 %ok CE A VMI & 48 B OB R
5 2.RIHEEZRFEAKE - 2B AT o
bR 0 [25]

2.3 BFFa B 7 % 48 B SURR

2.3.1 ;gAlF ik

FEARI1IEBERAET R4 T

"THAAHAMBEFE R(K

BREHAEF L ABAEARARYTR

Fo ) —HRA - BABBEFRAAERARNFT L LT
BAWVWFER - WwRAFRY
Al (Prediction) ; &Ww XA F R AERX KRR F L > ABARR Y

78 | (Forecasting) |

oA B R

21
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(Forecasting) » % {# B & % 8§ M /& %] (Time Series) & k2L #% 4 k&
5{5 o

AREL B B Rk A [6]) il FA R &Y IE 2B M B 7R R HA R 89 K
MABARKGMEN > ARFARBMEAERE A B M (Lead
Time) » HsbA E R A AR - Rk AR 2> R =5

1. 4% #8 78 A (Short-Term Forecasting)

BEMMAERZEANAE  WARRD TR
R A ho MR T MR MR TR RE M A B BB - A E B
HEANBHRAKE HRE -

2. ¥ #7578 A (Medium-Term Forecasting)

HEMEA=ZBAERFR  BRANLENNEEETRY
ol WA ERGRBE CEHHOAN - A RH
Bk 0 £ BRI F -

3. k#7718 A (Long-Term Forecasting)

FEREUA LR R Rt A 0 Bt
ZHAERESIBRZIBREA - ARXIBERERETLHAIE -

HEe 2K E [6] B ERATEN ALK HZE
(Qualitative Methods) ~ 8 ] & 2] » #7 & 3% 4 & (Time Series
Analysis & Projection) ~ B % 4 #7 /% (Causal Models)= K %8 ; &
e [2) Al TR E=Z8 A msmt AR T E - ALHE
% (Artificial Intelligence) X & K& & ¥ 3 (Grey System Theory)
NHR 0 Bp

& M F % (Qualitative Methods) : A € B H » w E R F
ARFEZRFHANBKRETN TERBLIBFAGRA LT
% 0 o4& ® 3E 'k (Delphi Method) ~ # 3 #F % % (Market
Research) ~ /s @& & R /& (Panel Consensus) -~ # & 8 B /%
(Visionary Forecasting) 24 & /& % #& tt 7% (Historical Analogy)% -
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l.

B M AR 7 4 M R #F& & & (Time Series Analysis &
Projection): L g M HF xR > T ZBEAERA BB E >
B R L E R TERAMKR > B H P L (Moving
Average) ~ 15 # F /% 5 (Exponential Smoothing) -~ B #& & §F %
&% 8 FHE X (ARIMA) ~ X-11 R A H & 4% F -

. B & » #7 5 (Causal Methods): ' £ 2 % 2 M & T E 6948 & M

o 2 FFTR L EHR > & EFHE K (Regression Model) ~ 3t
7 & # # KX (Econometric Model) ~ &% A A # # R
(Input-Output Model) & B & & B2 A & ’% (Intention-to-Buy &
Anticipation Surveys) % -

AT E  CERAETHAEBRARN ST BR A RN AT

X LHEZ R 4% % (Export Systems) ~ %8 7 4& #9 #% (Neural
Network) ~ # #§ 3 3% (Fuzzy Theory) & & B % & /£ (Genetic
Algorithm) % -

CREFBAAER LT AZIBFREARLEAZT S RARBR BT

B bhBEAEBRFLEETHE  BEEFARAELEHEZ RS
Ao mAmEHNERBELRY  BLEBAETHR LS R
ABREFERHFHOHEAZTHER -

CBFTRR TR &K RA T R

2k [7) —X3RA > GRFERFER S > £ 32 78R

FEEHLBAETRARANBRAY » B EXEROTITHEER
M FAERZAEEE S  ARFM kS > AR RARK R FE A
BUEFHEEGTRRB T E - AT A—KTREG I E -

l.

R X e F ooy i 3R Kk ¥ 4 (Exponential Growth
Curve) ~ # # ¢ 4 (Logistic Curve) 2 » B 2% # 4 (Gompertz
Curve) # B X ZI M EHE X > ARIE R K F (Growth Rates)4F
Mo b EBIM TR BE s BFH -

#5 3 F % ’£ (Exponential Smoothing) @ # i@ & & K L 45 & &
BB RELEH FHEFEAHATBRNME BFTHEHMEHBEEEEHE
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B Rt SRR E W B
W mMBMENER  FHTRRGER -

3. ﬁk%ﬁﬁﬁ EMBEHRAERNREW A EYEFE
“j‘ BMEULREFEIREAETZIT dHRABMUERK DNFH
WMEEL T LG BN AE -

4. 5 # 'k (Decomposition): ¥ 05 F 5w iR 45 A H - F &
B R AR B S E Ay M AE S 0 T A @i%@‘ﬁ%&
AEL THALERBRAFAFR UEBRERHME
Bz X-11AH ¥ F L2 ER KM -

5. BREFELEBEG FHHE KX B KM X > & Box-Jenkins
iR BARIMAB X £ 2 F A A H B L EH > HRAHL A M
Mo AAAMESHEER WM &S X ZEHBEAEARIMA
Model ¥ ¥ B — {8 @ & &9 4 X R 4% 78 A

6. #K A& % R (State Space) X, : BHEKRE X LT R A2 A TR E R
AREHE EFABERZIRDIDES AL RROITA TR
XIULELSBR AR —HAAWAYRZIELE -

7. A ELE  FAEAEA AL E oM BREE I EHE A > UL
FFEERIRER BB AT R AELAEEHEEZHLHE
B A RXMBETARARSRALMEE & -

8. AKX B KX R ARIMAK X oy & 3% >
RS THFGMEBAE R RRE  THEHMHHE K £EE AR
BMERXRAEFEN BT ASFEFSEEEAF L8 MHHE X
(Bilinear Models) F§ # # A (Threshold Models) #2 35 #&
ARIMA# X % -

9. %84 & 49 E&(Neural Networks) : B B B X » EBHAKY L4
e R 3% (Try and Error) $1 1% iE 32 1% 4 A7 45 2 42 K R L TR
Al o

k 2-4 AR EHE X
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2 | % | 1E
N 4 5 P& | AR | TR R
ik ‘ 7o BOR | B R | K
B R e | BE | an
E | & | X
&R 1 1 2 T 20 ¥ #A 1
BEFHEE| 2 2 1 T 10 48 A 2
% 4% 1@ & 3 3 3 T-S 30 il 3
2 4 4 5 A~T~S |30(3S)| & # 4
ARIMA 5 5 4 A~T~S |3004S)| & # 5
e | 6 6 6 A~T~S |3004S)| & # 8
trELFE O|7~0| 9 |9~ T~S 6 & # 8
I & M 8 8 7 |IRRRGULAR | 40 F HA 6
FAAY & B8 | 9~00| 7 |8~ FREE 60(4S) | & #A 8
ERHRR D [7]
T, k&~ RAE R KK "9, ABARCEHEKXERD
A ! stationary
T : trend

S ! seasonal

2.3 1 B HEBEEALAHL£EH FIHHE X (Autoregression
Integrated Moving Average)

PR Brfl 52 A6 —ZI MR 46 B B A MEAMBRAMY
B OBUMBEALASHOAMKRABZMB LT > G485 5 R
ol o My AR R F I N AR REN T R SAHE B/
BlF 2 o #rk - ARIMABR X T o w3y — A B REBHFER
(Autoregressive Process) B — 2 #7 & # % F 35 & £ (Moving
Average Process) » W o wmiEIRE B RtH o A B ﬁ:\
% (Autoregressive, AR) - % & F34 (Moving Average, MA) »
#3188 F YR A (Autoregressive-Moving Average, ARMA
R B K W8 ELH K éf] “F 35 (Autoregressive Integrated Moving
Average, ARIMA) -
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B #% 18 §F % A # % P 3 (Autoregression Integrated Moving
Average, ARIMA)# &, > & Box & Jenkins £ 1960 F & R £ H 2 %4
A [26) » 22 B 77 AR EAFAR © £33 FAR M
RUREZHMERNF AR OEEFE -BEKE IR -5
ERZAAMBEARN LS FHY  DFIH > HHFH - EBH
A Al % o @ Box AlJenkinsi® H 89 ARIMAK X - A 4 Ll % 8 %
AEX IR A - EEHOEX - b —BEXTHALARFTY
EEABHFTRANBAAEX A& EFTREB s H AEEF
ROAERFR TR APHXEHFLIERABAEALIET K -

ARIMABE X% B KMt o v oy — b x> AR A 7 E#%
ARZBAAEX  THRETRAF IEAHEF 2T H 08 & 48
Mloon R 2B ) RIE - B XA A% B A S 0% A (Lag
Number) A B & B X M4 R £ 58 > mF wit R IEZEZHE R X
ARG BM K G 0% % Box # Jenkins 3t 3 H X R 4G 3B 5 B
2T ARIMAB X - BAZ T BRI AHZEHH - KA BE - H
XABBHUERABXBAABE - £—FSNEZGHEE=FHAE
o7 ik B e SABE 4K 0 T TR AT ¥ 4R A ARIMASE X 47 A+
SHEE o LT HHARIMAE X 2 &£ MMM XBR/F— £ 2w
e

ik £ [8] 48 HARIMA B X #@ 4 RA AR B A LA R
RALZ MmO HFI AR - ZAEREL1969 F 21994 F 2 &
AREZEH #EALELEFT 2R EBEINEN - ib TR
7 #] A MINITAB for Windows X #3t £ # 58 > 8 E5 E £ £ X
B FEEAREF L HE EHBDBRAATHAEAATERAZ £
oM ELEBENBERX AT T

1. &% &% 0 & %A A6 48 e M #5 # X © ARIMA(2,2,2)

2.

o

B &k Ok E A SR B BB K ARIMA(4,1,5)

>

3. 448 &Sl A EEFHMEIAEKX T ARIMA(LL,I)

4, £ 2 BB EEEFREINHE KX - ARIMA(0,2,2)
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5. B &b u gl eI HE KX 0 ARIMA(2,0,2)
6. 68L& B BRHARERMEBEIEX - ARIMA4,1,5)

ki [9) RESHMBEARELTH  REEHBLFE
HMAEY >R A AARIMAB X FERH S8 F - EEKREF
Reoyra Ay gi HEREETRANERX - 28 X 7R
BRIy BAKRER zﬁ&éﬁ%&iﬁﬁmﬁé = 4 A 8 18R R
EZRXR EBFXEFTRETEHRKREZ ABAREBLEHEK P
%h%%ﬁmﬁﬁﬁ%%ﬁ@%ﬁo

i%%éi‘ﬁkiﬁﬁﬁ%*%#‘a%/\[lﬂ # A ARIMA# X A X
#oOUEHEEAELEE - PREXNEEZE - FLALEEAH
THEZ A RERBRTIFIAZE82FI2ALAXIRELRE
M ABREME TFRAAMRKBEE FH84 F X5 A FAMME > B AR
EREHREF LR EREALPRENEZTENRLEALER
ENAHARNEATREARZRERAR BAISUHEABH NG &
SERE B ERPALEZENTHEABATREARBEMEF
f2 £ RE8 F8AMRMBREEFE-1231% L ERBETHRAZEA
TRey B E oo

REAE[12) AR ZHEMHEREHFEESHEHFHHEKX
(Seasonal Autoregressive Integrated Moving Model, SARIMA) 4t
HEBWERFEEZINMT o268 6 AREXIEE
FR S HNBILANERLZEFG ZFAEEG FRBEINEL > &
EEHBERFMAZIE 2 BREZIFBIGY T HL I HMEX
(Multi-Transfer Function Model) - # X R FE & X HE R > TEA
BHEIANRBRENDLBENLEAXNEERX > T ALK HEHEZ
BRFEAFRIBRABE - L AARRRF & HARIMA #
AHEHEREARFOBARMES  AAERRNEARIF > &
MRz MMEYTARNERR £ -

REZ (1S ks F 2LEHEX(OLSEH) s St ELFHHE
AESARIMABE X A AR A N2 EXRERER S E
BEEA LR RGN TENELALE > A ELBERERALS
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ARIMA # X R A EABAEN 12X RERBAFE -

B [22) AAARARIMAE K AR K R SR REE K
TR REBF -HERE - -BRNAZELRAMBYE  HEZE L
BEIBEX KA LABBYHASESESTRLEALEZY

BRMGEFMAEEZ  BAEFERENR -

B4 [24) A AARIMAE K AR =4 2o 0 24— #
B AR A ARBESEERY  EA YLLK - £
B~BEFYCHAZTEHZIMOBALMA  TREE —F KFER
BALRBRAARZE RS RMECBREEARLR - FTHPERIAR
FIERAEARRER HBAEKX AR FTZIEFERBRARAZ
#) A SPSS #u 3t sk 8 2 A ARIMA B A 4T F KFAR & F A
FIILOG-CPLEX K@gft s X BRALSBMALEFERTXE

g -
Fang and Kwong [33] tb 8 ARIMA A ~ 48 7% 4 A & 3% #]
i

ShEEBE AN 0 FA R 42k 0 38 HARIMA £ £t 5 & B4k > M
BALERRA Q& HEREES ARIMA L FEH A - 7T
LA QNS T
Mehran# Shahrokhi [43] #] A ARIMA ~ & #1 [E & ~ [ %%
P BB E £ A K ¥ Peso/Dollar B X #/TTAR » B AT &
# % £ (MAE) ~ 3 77 £ (MSE) ~ F 3 3% £ 3 % & (RMSE) & #| By
AR EHHF19824 118 219894 12A318 otk AT # 3 &
BHI2EMRETEAR FTHRLERBAT £ KA 2 HE T ARIMA

ZRAMEREHEBEX -
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B E R R Bl B0k B

& 2-5 ARIMA 48 Bl X RK % 22

1F & B 5ty R Ty ik &R
Fang and kb 8. ARIMA & 3 4 ARIMA & % 2 M
Kwong(1991) A B BEEARE | TaERE > mEFHEER

# g1 BB AR A 69 TR ORI
5

E TR T @ BAE S R
244 ARIMA #&

74

3R £ 71(1991)

2R S R I
X (OLS k)t 2 &
% X % 4 ARIMA
X AR R a A
R 2 4%

u«l— &2 an\ *; fk‘ £ 4 /\
ARIMA # X 7T & & 18
B AE A1

PR A& (1994)

'Jﬂ% SARIMA 4t #
BB IR EE
é\%ﬁ P9 3& 318 B &
E_z$$*k ifj_&ﬁ(‘“‘
= B R 9) AE RX

M RBEREGH M
ARIMA B X #Ha F
KEHBRAFTAB IS

53R 2 (1996)

HMEEREETEETZ
BF F] 3 ] A X

ARIMA # = i#
A B A KA R
3 8 B R 3 7 B Ok

b I A
% ft

T IEET:

# B ARIMA & &

A“éﬁqzmﬁgﬁﬁ

WA G(997) |EREELEAEE | BAMGEETHMEKREM
ﬁ~&&é&ﬁ@ o AEARB 83 £ 8
EHBAREER AEreyR £ G
Ak zER 12.31% £ B R T 4 &

ZEAERGE E o
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FeeE o f Rt Bl BO k2 B

# 2-6 ARIMA 48 B X Bk % 72 (4 & 2-5)

Mehran #1

Shahrokhi(1997)

ARIMA ~ % 87 [B
B ES R
HE R
Peso/Dollar [E % &
AT TR R

B H A R

2k 15 42 (2005)

EHE— AR
A 3 A H ARIMA
BAEHNE RS

= AN

30
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f7 s R Ak B 2 B

=% SELSBEAEE2ET

Bat AR —REARFXI T EEEOHEY - B
B RABATZEHN  B-MERETERHEAS ZHF BN
MITEAERBEFH BHNELALEBZIRR -

e S ] SCERDEMIEOEAREY 0 RAEHELT
A ERRA - GFEEMNARTEFTEE I ARV ERFE R
ATRERERE > EMERAFAEE - SR T AR
REFRRBAEA L LR EZRERREMIMASENMA LT E
AERSZREBEGWHAZEHAS > THIBRARA S ZFHERLE
mQMmﬁ&mImwzﬁﬁ’@n&m%%’%ﬁ%%mﬁé
HEHZEFHEY EBEMAENBRE R RE LK FI K
EHEZBAAERERBERXIERE  BLEARARAKEZEHE - BHARE
WA 1 2 VMIE JE 42 42 A > 3f 35 ok bb 8 1% 40 4 B 4 42 X 2 VMI
HESEXEZBE R FTHABAESIERE L B HK

e

X

g@# 4 Qg @P 4

R FEA

n\v

Bl 3-1 8§ €& 7y F(POS)Z 7 K
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3.1 Bt R # XK H#

A FEH KA Q S ARIMAT A B K 2 4 - 15 4% 8 42 &
BB FAVMIZ KA R R AR EH - FRAEAT B
FEAREELBERLAN  BRaEXAHAERALAL > &£
ML AR A Z T F R R A REME LR

55 A

BxEHES
FEm M
A RE
BRELE
[
VMI A3 LT
LRy X 2 4 4
lﬁ S
ITHE R AR EAE
BrUEEE
|
! ) ¥ ' v
BREAFE HHE ‘%%ﬁ$‘ FEAL AR
| [ [ [ |
B R AA
A

3-1 AR X EH
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3.2 FRRIB X EHE

ABF R AE A 43t B % # 8 SPSS 13 & 3 ARIMA # & o
SPSS#4 2 R KB AEHHBLE S HBRARLERERSEHZ
e HERFA 2N AREEE BEAEREFTEFKAFRSLS
EMEEFX  ERAEFITREFREKARARAOESEETE T X o
Ghitshee L oMM oM - T E SN > BRI ARDEFHH
2o mAMRAAER KL EHI EHREXZ DK RS ARIMA
Z %% > i EATIER o

3.2.1 ARIMA £ # ¥ 58

RTEZHHARBEPHLTEH I TE T KRBBATH
Al ATEFZREMHARMAEINHLKX > MBI G E RSN
AurBBREFAxIHMIFERAIREL Rt RIFELLEH P
¥ (Autoregressive Integrated Moving Average, ARIMA) % 7% > £
HAHAENRBFEBEHELEHN > R4 —-—@439H8X > LHK
REATFRA -

BIFEBox &Jenkinst) B R H ik » AFH L2 E yx —EEF
A A > B 2B B @B X 2 #E W (Identification) ~ # X 4 #
Z f& 3 (Estimation)~ # X % ¥ Ef 4 & (Diagnostic Checking)
78 B Kk & 3 14 (Forecasting) X w8 $ B - 2% H 4 F :

1. %k 3 (Identification)

T B EZRE oM FHAZOEMR S P EREMET
BMBEAMR - BLBRESFHAFIEBELE ZRIERLTHF I H
B ﬂﬁﬁﬁ FREZAFIAZABEAFIEE M T — &

R B & 48 M 14 # (Autocorrelation Coefficient) & & 7| B &
ﬂ"\jynu%l Ao ZERUBERFIBARRAN  RFLEAGER
TH T Ha

(1) 7 70 % W B 6 & F Sty b oy 43 -
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(2) A 5|6 % B 3% ¥ E 3 KE R o

&0 OR 7] A JE4E 2 B Al A A £ 4 (Differencing) & ¥ 5 7
BBBREFY  EMM AR ARE 0 E S E R A
I Ak 0 &K E 5B AARIMA(p,d,q)# X Fday 1%
B omMBESEHARE > HWNEMAZ > w5 E 55 A
x(t-k),..., x(t-2), x(¢-1), x(¢)» — K £ %5 B B Ax(t)= x(¢) — x(¢-1) >
MmENBEN BB ZRE S B BAX()=A{Ax()}7= x(2)
— 2x(t-1)+ x(¢-2) °

= M AF I A EBETAE - BANAE F B K&K
(Autocorrelation Function > f§ #% ACF)& /& 8 & 48 B & #t (Partial
Autocorrelation Function > f§ #% PACF) B & #] & ARIMA(p.d.q)

BEAPEpARqe B E - LT 3B AR(p) » MA(q) A ARMA(p,q) &
FI R ik

(1) AR(p)¥y ACFE & 2 35 3 & 7 R £ & 48 F 3£ %k » M PACF
B A R b7 B A pHE X 14 e

(2) MA(q)89 ACFE #! A t7 7 % q#A 2 14 > m PACFRE # A 2
15 %ﬁ A R IE & 18 Fali e R ©

(3) ARMA(p,q)8y ACFE & R PACF B & 34 2 45 # 3£ & % b
48R E K - ARMAB X e9p Rq WEBEHRAT T2
B A Xtw L5 E -

LF A 88 AR(p)#E X~ MA(q)# KX # % & 4 ARMA(p, q)
ﬁﬂzﬁéﬁ%ﬂ[m]

(1) AR(p)#t X

x(t) = oyx(t =)+ a,x(t =2)+---+a,x(t— p)+u(t) (3-1)
(2) MA(q)# K

x(t) = u(t) = bu(t —1)=bu(t —2)—---—b,u(t - g) (X 3-2)
(3) ARMA(p,q) #
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x(t) = o x(t =)+ ax(t—=2)+-+ o, x(t — p)+u(?)
—bu(t =) —bu(t=2)—---—bu(t-g) (X.3-3)

X B R AEM > xt-DB—BAT > x(-) B RBAT 0 R A
HEODEARAAE  uDB B ER T AETEME AN %R
ol it — M EEMEEA0L[T7] AR(p)# MA(q) 8 p i qix
¥ R A 182 ; M ARMA(p,q) Al £ 3 R0~ 182 E % » Jo
ARMA(1,0) # KX (=AR(1) # X ) ~ ARMA(2,0) # X (=AR(2) #
KX ) ~ARMA(0,1)# X (=MA(1)#t X) - ARMA(0,2)# X (=MA(2)
kX )R ARMA(L, 1) & o

2. 4% 3 (Estimation)

Bh A ERhEp~d-qtt > BT R ZETSHMLE > X
AR EREELBERRT I G Y ERE - KRR USPSS
13 ke RIEBFG » BT RSB IBM -

3. ¥ B+ R X (Diagnostic Checking)

“harm P ERE PRI T T ENARIMAE X - TR A
BAFRMEZRE  UEREZBAZ S ERFEMADE > F44£45
£ U Box A Pierce [27T) R E Q& E AU AZ £ > H HE A
T rAoR AR ENAEREHMGERAL  ZQ> Al A AL
RBE > L BAEMFALT > F Q< MABKXNEER - Tt
BARETRMN  RTALBQL T4 > FT & & 4% F %A
BAAFTHEER > ZHEBEANBEIARE > BEATHEKX#ER > %
E#E I nBEZERE AATHEARBER  BAEHSF -

BAEILBEL T

B Ho: % £He(t) 2 Gk ¥ -
Q3 & 2 A& Qonn +2)3 (n-9) T2 (e()) (%3-4)
EFnZe)thEHREHR > Y())AHREBME F 4 M %
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kg p%# REBAGHMMEIE - TR XEF > QR T &K
7 B ABk-p-q iFF o B e fQé}iﬁﬁkﬁ"‘O.OS o) FA %
%ﬁ@’%ﬁ&%wma’%&é%%éi @A KT
1% i@ i@ E e

4. 78 A (Forecast)

ERALR=BAEESTHRREFREE L FPTHELRARAE
B R RMBEZ A -

U REISEZAELEBI-2WE AT o
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R A

7
wEBE

WEACEF PACF
BT 5 T4 A 2 8

r

ES 3

A2 A i

A5 & &%
ARIMALE &,
AT 38 18

B 3-2 ARIMA # X & 3 7 7% #1 % 5§
3.21 ERAXBIRAE X R ER

BRARLGFREZREATERSZ BREANTXELFHE
HEREZ - FHEHLRE - FHPFIRBIPEREZREZH R
FHE o AT AR ET A
1. F354 %14 3% £ (Mean Absolute Percentage Error, MAPE) >
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n

|n@V
Y
MAPE:%MOO% (X 3-5)

¢ ¥E A B
VAR o
Y Rl

—M&mZT MAPER B A H AT HRME AMREAE H L
FEeEEBMAZ KM E LB EHERIEE B A& > MAPE:F
TR A R 2 B R e & 3-1 -

% 3-1 MAPE ¢4 fEa 8 £ s B 2 £ Q] &

MAPE{& % Al
MAPE < 10% TR R AE 1 AR AE (R B O/ 4F)
10% < MAPE < 20% A R AE /1 1B R
20% < MAPE < 50% A B fe 1 & 3
50% < MAPE T A fie /1 R B %

EHRR [41]
2. F345F 4 bk £ (Mean Absolute Error, MAE)

MAE:%ZYf_YthlOO% (X.3-6)
t=1 t

ERE R EAELRLRTRARELD 0 AR AL
Ak -

3. F¥H-FHARE » tb®H £ (Root Mean Square Percentage Error
RMSPE)

n ! 2
RMSPE:%\/Z(‘Y:‘K%J «100% (%3-7)

H R A FHBHMEE » bR £E2(MAPE)ME F o

4. FZ ¥ K % 14 3 (Theil Inequality Coefficient, THEIL)
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THEIL = —TMSE (% 3-8)

(5]
[
MMLmZ@KY (X3-9)

THEIL &y & /N 7 0.558F B B A R 4F -

BwAMAEZ 3P/ R A2 A A2 & &> B AHE R
MAPE - RMSPER % $) R F A B A AR K 5 2 3F 46 -

3.3 E¥MMBEBHEXEL

AU R RO R R RS SR Ao R
B CRGHAEZEH  MAHMRBEALER BT AHE —
e~ By meH ZTEHRE—AFAL o LT UChenX A
[28)] [29) AR UEXITHBERERER Y B > KB4
ft e bk R VMI R 28 2 & 2L JB °

|

3.3.1 1% & 4 & 4 B X

AR R EEEY > HEH - HitH R F AR
EEMI B EAETRERXIGERE BHESLEBEZETE
BHREAMEREAAGRLZEE MEEHOHYAERRE
#x KmER £XE T H > KRB B AL K B KR (Order Up to
Inventory Policy) M Be 4 T & >  LRBAar B M X3 & 4
BPH LT R - mMEGgHATEIBRARLLET A OHZE
KR HEZEALT—HMAMZIBEETR Bk HE4gHMD
CETHRIZERIITHEFARS A AOHIETRE  HHR
ﬁﬁo’%T%m%%zﬁ% AR H B EXE R

HEEE M  HTHELHI TR I AHEER A/ aH

FRE HAMAwBE3I-3IHT -

N W & o
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== Oap o iy — o = iy — = — D =
1% M B L e ﬂﬂé% Lne— BLAY B (¢—Lpr—] i’%ﬁ
;E%ﬁ By ——
_EAES_
O TR
D BEEL
L iR

B 3-3 ptRsamEXFERRE

FAEERH4U T —BELAMEFTAAN > NALT — B
WEBRFREARE S AFEKEWEI-4:

E__ S
2k S+l

I

I

I

Qr+2'1.
’ : g R

1| & R R
L ATESH
t t+L (2L gy 2 UBE

D:EEEE
B 3-4 EEHEEAE

B3-4% - errly > REH eRFE AT E RAEY &
AR ARGEFR BB AEAET W BREREEARES, - AHH
GRARKESHBBEERDAEFREGRE  BTHET—Hu
BRGFEAE LEBLEAHME  WEZANAT —HWTH=E
Qiir > EHE AKX TF ¢
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S, =8"-D,+0%, > 0f, =88, -S"+D, (& 3-10)
Sk =D +z6, (X 3-11)

St REWmZE LB BEREARE

Sf T EREmZE B RFEAKE

D E2EHAELE tMERBFLHBEERERE XK
%ﬁi MAEFITLHERERTHIHLE

z: BEHMEHRHEKE

iiﬁt%&ié%%ﬁ RLEBNEBEERETZAZRE
2

fB—HRAREZY BRXERRANS  TEHABFEHNT
—HXITHEREIAMMAEKRE > KB E [S5] # A T8 88k
BRFPRRZG, R AR HEETM T HATENME A

L=L+p (X 3-12)
Bk o X 3-11 7 546 A&k -
SR, =D +z6,=LD,=(L+pB)D, (X 3-13)

MG ms  HOHYERAZTERXTHE > Bk
B H3-10TH AR T ITHRE A

QZ+L_St€L StD+Dt (i‘& 3'14)
mMEEHZITHEA

QHL_StAfL StM+Dt (EKA 3'15)
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R 32 AMEBAEIBRLBBERIKLEE R M AA X
Bt &

RMABRAERBEREERLEBRY HEFREALEXK

ABHE % > Bk KA R LS R (Variance) 27 > £ Z 4 F -
_ Var(Q)
~ Var(D,)

Var(Q) * 3T & 4 B
Var(D,) - EREEH

Chen, et al. 8y B X F > BExBF—ETHBAH L HUEER
TREHLEEWH BRIFTARA AAABE—HOBEGFREAERZ
STHBEARDN MAEAARTHORBABRATEGLEABREET RY
Az REHBABEETRIY R XL UBE &7

_Var(Q))
- Var(D,)

R

(X 3-16)

B4 B EE RS E XL UBE &7 ¢

_ Var(Q)
P Var(D,) (% 3-17)
Bo 4 LB B F R % B X b8 WL BE, & 7F ¢
_ Var(Q")
M Var(D,) (% 3-18)

332 & A& T VMI R X

MM A TR VMI 22 R BRI P A LT EH BN
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Z M AVMI Re  BREBHERLRTRN S FH X @ LT
$BEF R AARBREANLEY - B HHETHRVMI K% o
B 3-S5 B AVMIA®R 1% RYEBHABEZRER
BAREBAEBBEEEAHTEBUHSESL T AL EFTA » R
e PR ER > MERM AL - ARERET » REH -
AT ALHARZERMARN HLAEHBVMI FEELEHR
%o UHEBEA S FAAETTERRIBRAAZITA 2 FE R
HHAER > HAHHBRALEZREHNNABEZIETRER > B
HH AR AR ERBERN LR BTERN,ZTEY
EH AL AR ER T AR E L E X ATERM ALy

-
i B ¥
7
Laa _EREW_
O g
Dy BEE&
LR

B 3-5 KAt R EEE A2 &% TP w A VMI K=k £ X

M AGK T M AVMIRR T » AR Y &R 2 K4
k33 HEEY MYV AEEE M T O EmaHxE
*#%Q’ﬁ#‘ﬁﬁﬁﬁﬁmﬁﬁﬁzﬂ%”’ﬂhhﬁﬁ
HHAEHDBEBRET R AL ERLE  AVMIZR=R T » #
EHXITHEE A

27 27 27
QZ+L SHL St +Dt (fk‘ 3-19)

S™ =D +z6,=(L+ pB)D, (% 3-20)
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SMHuwHz g+ LB EEEAKE
ST HEBZF MBRFRARE

D/ BEEERERER

VMmI
Ol VMI Rws F - R &% (+L B & KA KTHZ

zt REM BRI AKE

o)

CE GBS RBARARAAR LARNBMEERETAZEE

_ Var(Q"™)
127/8

Var(D,) (% 3-21)
Var(Q™) : VMI ®e& F » B BT E X 4 2

Var(D,) * BA % E £ % B %

F 33 B P A VML Rws g 0 B RS Y E R 2 M 4
&

3.4 MmAEKXEH

AAREAGRAZ L EESAB Y B H - LEH
ZEME RANRSELENERAA - FERFTARALARSHE
BA AR AGCERRA S RO ZRARBEVMI R
BRAEVARIINABZRAT AHRZIARAEKGHEER
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 [11) 2 i A K2t o
341 Bt et A SR AR K

KGR AdHh i RESEEZIITERA  HFERAEASE
A o
1. =T 8 & &

FraRiTH M AR BERN R I ERRARAARZHAEL - AR
RS AR ERABELTEN  EMRBEN D E

&iio A Ar BRI A 0 F XA e B R A RS E R
ARG ABEFHALAFHOHEEN > TURRENMAREKTAT

ﬁh%ﬁﬁ&&iz S8 > du FE3-6F57~ o ¥ 0 upCost, % B
GHAEREOMEFM Ly Y > AxBRL T ABREGRKRE
B A EAEFMBRE  WEFMBAZEERRA > Ik
BEMAACEEHTBEAIRAAL HESHHEERLRAAZIY
BT RT4 T

£(L)=min{p, Ae **, upCost,} Ly > (X 3-22)
AL
P R B A A A

CHRERSERBAAEAANEFRHN B EZ BN R AN AL

%

# -
A ¥ AT BB R 2 8 #%
upCost, * 42 8 Al E W Il Ly T > UARBBZ G ABE
B KB AL R A
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B Rt SRR E W B

B .
fir \
& \
nk.(. \\ !F — 5 ) Al (" P
A . ﬁ()—n}m{pL e . upCostyy
\\
upCost, ittt T
|
|
|
|
|
|
|
|
|
|
1
0
‘Lmju
AT BB Rl

ARt RR  [11]
Bl 3-6 Ar E By R#B AL R A X B A

RAENM e EERMRAN  THETADEELRA
ZERBE K - WwHEITLTATEBRANTH I RN
(Discount)» —f& Mm%z " TH AR RHETHF oA S > B H
WMEMR AR  THEREMRAMI oM AR T T

,(0) :min{max{leQe_lQQ, lowCost,},upCost,} (& 3-23)

Poloe T R FT T EF XA de (M E B AR A)

P MESERBEAEAR IV EZEM ARG AL L&

AT PFHTHE X ER

upCost, * B 4o A8y R

lowCost, = B fiL i & &) T &
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R SR UL P &9 SR 2 4

!ﬂJ
#
i \

. \ | [ ik )

R .| R, R He R &

3 \ J’; (fﬂzmmﬁnaxj o Ale .Iero.sral.upCoer |:l
p ] &

. \ { { J

sgg)(_.“osr‘_g —————————————————————————————

lowCost?

TR E

Bt kR s [11]
3-6 STHMUEHEMRAZIBE

LT AaLER BRFTRAELEH I THEHRAEK
(1) £ &H
PC* = QLfi (L) + £, (Q)]
= Q[min{p, 4, e ", upCost, }

+min {max {pgﬂ,ge_igg , lowCost,},upCost,}] (. 3-24)

(2) BL4s ™
PC” =01 f,(Lyp) + 15 (Q")]
= Q[min{p, 1, e ", upCost, }

+min {max {pgﬂQDe*ng , lowCost,},upCost,}] (R 3-25)

(3) K

PCM ZQ[fL(LSM)‘l'fQM(QM)]
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P R Rl Bk B
= Q[min{p, A, e ", upCost,_ }

+min{max{p, 1, e %0 , lowCost,},upCost,}] (.3-26)

2. BRAFAARE

AAABBERRADHAFTRER TR LS ERER
M o

® LABRABBEWERFRAREADERZXETLRE):

HCS>D:h[§+(S_D)] (i& 3-27)

@ HABRBWBERHFEREAREINIHERZIELRE):
S ‘
AHT%g)=h65) (X 3-28)

PR OR AR H
St HREAE
D:BEFK
3. R AR A
e ZE R AESB TR Al HSE RAR

BC =r(D-5) (X 3-29)
ro # RO AR

342 ERAK T mMA VMl Res 2 5 AR K

EARRAAEZIHEESE T REEH - R HIHEL
VMI# w3 &8 &2 B3R A3 UPOS REDI 2 X 4 X4 # 3
B\t — R EERFHERZIARARTLBCBELSZIRHE
BFAEE A i R BHRRIARAARBTFRARAAASRR
A B ERIRANDAZIS > HTHRA - F
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ERARHEERA - B EM Y w AVMIR K% 0 &8 B 2R
AAE R 4w F AF

I.

T AR AR A
L]
PC™ =0 f,(Ly)+ 15" ()]
= Q[min{p, A,e *", upCost"™ }

+ min{max {ngIZQVM[e_/IgWQ , lowCost?},upCost®}] (&.3-30)

7R &FARA
BAABAHBHBEGFEAREANERXIELRE):

HCS>D:h[§+(S_D)] (ik, 3-31)

A B E(BRGEEAEINREBRZELE):

fﬂ%Q)=hC§) (X 3-32)

8 R A

MEZEELES TR AL HE R A
BC=r(D-S5) (& 3-33)

49 #7 % eThesys( 94 § # &)



RECE-AE N SE Ry WE 59 I T

FWUE BRI BLER

HTREEXZERAMN  AZTHUNABFTEEEAERHANE
BlZEH NETESALEDELLEABE IEXHEETHRELSE
EBX > EUERTH BT RAR B PG EMEAVMIZ T
HEBR A E R

4.1 % R

ERHEBEENABTER LY EZIL LA H T H E(NAFTA)
ZHEBEAMN  RRATEBEATEHRARNELNAE, > BEL
& 4 B (http://www.tbea.org/index.htm) - # 3 A {7 & 8 o % & 2
ZH > THFZEHRBI9984E1H 2200548128 47 & 0 £ 4t
(80T HEXHAL O E 0 H96%F o B F M Kkd-1 -

HBRERALCHEFEIEREN  AARKEHTEHRIETH
A SPSS 13+ FERFARMAEM o &K LL1998F1H ~2004F12 A
£8AZ2 B A BTE L AR EIAT R H AL RE205F
1A ~2005F 128 B3t X X T 47
% 4-1 A2 vzt E AL HRE D

:E‘
1 B Fe] FHRER | K B 1 P E R

1 1998 &1 A 216,317 10 [1998F 10 A | 438,089

1998 # 2 A 270,610 11 1998 11 A | 391,679

1998 # 3 A 307,256 12 (1998 F 12 A | 271,900

1998 s+ 4 A 247,234 13 1999 1 A 335,043

1998 s 5 A 272,841 14 1999 & 2 A 266,050

1998 # 6 A 337,774 15 1999 # 3 A 412,909

1998 & 7 A 438,696 16 1999 # 4 A 316,652

1998 # 8 A 405,727 17 1999 # 5 A 334,879

O | X0 | I[N ]|Dn | ]|]wW DN

1998 #9 A 585,242 18 1999 # 6 A 182,721
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(2 428782 uEREAhEHEZIH O E(H L 4-])

A # B ] FEHRER | A& B ] BB E R
19 (1999 4 7 A | 210,716 | 45 [2001 =9 A | 123,284
20 [1999 & 8 A | 205,727 | 46 |2001 # 10 A| 115,952
21 [1999 4 9 A | 227,355 | 47 |2001 4 11 A| 105,027
22 (1999 # 10 A| 275,712 | 48 |2001 4 12 A| 90,675
23 1999 % 11 A | 204,245 | 49 |2002 % 1 A | 97,717
24 (1999 % 12 A| 162,359 | 50 |2002 % 2 B | 84,059
25 [2000 4 1 A | 209,847 | 51 |2002 4 3 A | 115,706
26 (2000 2 A | 176,829 | 52 (2002 %4 B | 67,926
27 (2000 4 3 A | 219,360 | 53 |2002 % 5 A | 102,668
28 (2000 # 4 A | 256,531 | 54 [2002 % 6 A | 108,661
29 |2000 £ 5 A | 302,121 | 55 [2002 % 7 A | 110,236
30 |[2000 4 6 H | 228,635 | 56 |2002 %8 A | 117,033
31 [2000 4 7 A | 282,151 | 57 [2002 %9 A | 111,243
32 2000 4 8 A | 272,373 | 58 (2002 4 10 A | 90,394
33 2000 4 9 A | 199,763 | 59 [2002 # 11 A| 117,273
34 [2000 % 10 A | 223,589 | 60 (2002 # 12 A| 87,868
35 [2000 % 11 A | 223,535 | 61 |2003 1A | 61,056
36 [2000 % 12 A | 113,604 | 62 [2003 &2 A | 63,757
37 2001 4= 1 A | 130,122 | 63 |2003 % 3 A | 84,385
38 [2001 % 2 A | 154,551 64 |2003 F 4 A | 86,240
39 |2001 4 3 A | 141,775 | 65 [2003 #&5 A | 76,592
40 |2001 # 4 A | 104,431 | 66 [2003 6 A | 81,934
41 (2001 5 A | 59,067 67 |2003 %7 A | 78,091
42 (2001 £ 6 A | 77,653 68 [2003 #8 A | 70,579
43 (2001 £ 7 A | 99,426 69 |2003 4 9 B | 83,822
44 2001 4 8 B | 214,958 70 (2003 F 10 A | 100,297
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2 43878 0RE A BE B2 0E(4 & 4-1)

1 & B el FHRER | S GER | TR E £

71 2003 F 11 A 108,511 84 |2004 F 12 A 86,639

72 2003 £ 12 A 82,156 85 [2005 1A 80,546

73 2004 =1 A 59,306 86 | 2005 2 A 78,196

74 | 2004 &£ 2 A 67,393 87 | 2005 £ 3 A 72,112

75 | 2004 & 3 A 89,722 88 | 2005 % 4 A 81,721

76 | 2004 # 4 A 80,075 89 | 2005 %+ 5 A 107,207

77 2004 & 5 A 72,955 90 | 2005 F 6 A 91,794

78 2004 & 6 A 74,634 91 | 2005 # 7 A 73,083

79 2004 & 7 A 69,300 92 | 2005 # 8 A 74,623

80 | 2004 # 8 A 107,080 93 | 2005 # 9 A 70,613

81 2004 #£ 9 B 109,948 94 200510 A 64,762

82 2004 %10 A 84,759 95 12005 % 11 A 61,364

83 200411 A4 81,258 96 |2005 % 12 A 61,364

ERAR: GHEEGATEWMBERELAS
4.2 FERKBARA
421 B ERBAARY

AR UAARIMA Y = F8 B Kk R E K - R #EBox & JenkinspAq 42
B2 FARF B 50 A8 Rz s8R (Identification) ~ # X £ # =
1% 3t (Estimation) ~ # R, % ¥ 7 # & (Diagnostic Checking) 2 78
Bl & R # 1 (Forecasting) vy 38 4f A 3 % -

1. #E 3% (Identification)

ABERERAETAPFLRT - @UBI TN HFHF T
B AR IERYTERELKR BN > T H B & 7)
BHBAMB MBI BN wB4-1 Bk H B BT —RE S
tERBIE-REFPRZFHFIE > FRE-BESR > K
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P FAEBEM AT > wE4-2 BbZE 5 R#Ud=1- &% A4
B % 2 B (Autocorrelation Function, ACF) & 1% B 48 Bf & 3
(Partial Autocorrelation Function, PACF) > 4w & 4-3 & & 4-4 77 5~
mEABEEREKX - EABFEER KK - o A % AIC(Akaike
Information Criteria)Z 8] A X E R 2 £ 8] > xMEH X X ZEHER X
AICHE R /MR EZ - FEB K EELAIC 4o k44577 -

#

70
60

50 A
ol N

n AN

Il

10
0
Pe e Be B . B0 D D Ve Yo Lw Lp B =R
R, e e S R S S R R s,
B 4-1 BENBFEHUELEEBGE JEHE
ESARES 'S

20
4

15

Do Dx Bo By By By Dy Ve T Y Lp B By By TR
R i R S S

B 4-2 BN BTEE0ZEZEABEFEHE—REN
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1.0 O Coefficient
Upper Confidence Limit
Lower Confidence Limit
0.5+
e [l [l
5 oo . 1 ﬁguﬁ
< L L
-0.54
104
1T 1T 17T 17 17T T T T T T T T T T1
1 2 3 4 5 6 7 g 9 10 11 12 13 14 15 16
Lag Number
2z 57 [
4-3 B 48 B & 2 E
1.0 O Coefficient
Upper Confidence Limit
Lower Confidence Limit
05—

Partial ACF

7

0.5

1T 1T 1T 17T 17T 17T 17T T T T T T T TT
12 3 4 5 6 7 & 9 10 11 12 13 14

Lag Number

4-4 15 B 48 B & L E

%k 441 EHE KX H AIC &

(p,d,q)

(1,1,0) (1,1,1) (2,1,0)

(2,1,1)

(1,1,2)

(2,1,2)

AIC &

2064.722 | 2062.88 | 2065.373

2061.155

2061.219

2062.9

B Ek4-4T 4> BEEEHEKXZAICHE T 8 0 Bkl AR E

e, 2 ACFEl RPACDA B > I X 2B ATAHEG THBE -

|

HBRBET BT E@Mdq = (L,1,2)% > HasamMhciiaezs
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Ry > BBREZFRFLBEEZAREIOCSR  HizEHEA 285
MM ABEABZLEEBRR T > B ER(,dq) = (1,1,2)1F & a3
#RX o B4-5SKRE4-6% % &(p,d.q) = (1,1,2)2 5% £ ACFE APACD
£HE -

1.0 O Coefficient
—4pper Confidence Limit
—+ ower Confidence Limit
0.5—
B ogode—m uﬂﬁ - —
< LI JHIH LI
-0.5—
1.0
T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16
Lag Number
= ) 22 =
4-5 % 21 x ACF
1.0 O Coefficient
—pper Confidence Limit
—.ower Confidence Limit
0.5
B ol uﬂﬁ 1
< LpEa
-0.5—
1.0~
T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Lag Number

4-6 % %14 2 PACF
2. f& 3t (Estimation)

B — k£ o s MO=xO-x(-1) g ARIMA(1,0,2) 2 # & %
x(t) = o x(t =D+ u() =bu(t =D =bu(t=1) 5 4 45 @ ARIMA(1,1,2) 2 £ 5,

2 VO —x(t =D} = o (x(t =D =x(t = 2)j +ult) = bu(t ~1) = bu(r-1)
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Rt L ARAHE KT
x(t)—x(—-1)} —(-2037.021)

= —0.947{x(t —1) = x(t - 2)} — (~2037.021) + u(¢) — (—0.310) x u(t — 1) — 0.483 x u(¢ — 1)

AR TR

x(t)—x(t—1)} +2037.021
= —0.947[ {x(t —1)— x(t —2)} +2037.021]+u(t) + 0.310x u(t — 1) — 0.483 x u(t — 1)

BRFAMNEHRME  xO AR > x(-D& —BAT > x(1-2) A
WEAT 0 u() AR EME 0 u@)~ N, o?)

3. &t p R (Diagnostic Checking)

AARERFHBHEREZ FHIFIRBOSLBERASLY
FEGHAEEREM  EUQGA EL B 4 T (p, d, )= (1, 1,
DEAXAFTTHR °

(1) “F34 & # 18 3% £ (Mean Absolute Percentage Error, MAPE)

@it E % > MAPE=9.65% > A Lewisty MAPE®#) v % 4 & &
RoBBABARTY—% TERBAEIEMLE  BA AT ARE
HERA T ERANSCHRAALBZFEBAEENREEL -

(2) F3F F 4B 4% tb % £ (Root Mean Square Percentage Error ,
RMSPE)

@t B % > RMSPE=3.69% A Lewisty MAPE®R) v % & % &
WRoOCBEAB N ERIFH—RK "TFEBENIEE BR o ATARE
AR T HRFARKBREAMNAZFIREAE N REETL -

(3) #& %) R % 14 3 (Theil Inequality Coefficient, THEIL)

4 b 3t B % THEIL=0.1581<0.55 - & B % 4% THEIL# {4 &

56 # " < & eThesys( 94 £ & R)



R R TRy W e 83 B 2
RN H0.55 0 SR LA K o
(4) Q #.3t & (portmanteau Q-Test)#k & £ K,
£t B XS @Bk T > MALjung and Box (1994) 77 &
$ 15 B 1% 89 Q % 3t & (Portmanteau Q-Test)# & £ R, o

O =n(n+ D) (n—k) "1 (@)

N #7718

d " 25 R#

i

n ORI E 8 #H=N-d

k & Z28 H48M AR ERK

rk(&) N ;% ‘é’ (kzlazak)
QB — %+ FHMF I 0B LK-p-q) » % 0K EME IR
2(K-p-q) > 0=0.05> Al kTR EZMBHEFMHN > THELZZAERX -

N=N—d=84—1=83 » k=16

0.02447° N (-0.02447)° et 0.001509°
83-1 83-2 83-16

Q=84x(84+2){ }=15.69

Zoos(16=1=2)= 77 (13)=22.362>15.69

GRBTREMEBEAN > THETZHENX > BEBRALEKX
# ARIMA(p, d, q )= ARIMA (1, 1, 2) »
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k45 ®EM
k 7% £ k % £
1| 0.02447 | 9 | -0.18013
-0.02447 | 10 | -0.10959
-0.02521 | 11| -0.12743
0.004611 | 12| -0.00477
-0.05694 | 13 | 0.105816
0.190499 | 14 | -0.1506
0.072121 | 15| 0.025022
-0.14826 | 16 | 0.001509

e IEN B e NN BV, I I SN IRVS T I\

4. 18] (Forecast)

BB ET R > R FRAM N T

x(6)—x(t = 1)} +2037.021
= —0.947[ {x(t — 1) — x(t = 2)} +2037.021]
+u(t)+0.310xu(t —1)— 0.483x u(t —1)

mBREGFTEE T

(3(t,1) = x(t —1)} +2037.021
=—0.947[ {x(£) — x(¢ 1)} +2037.021]
+0.310x {x(£) — 2(t—1,1)} —0.483x {x(t —1) - £(t — 2,1)}

AAEARAABLKXELIOER AN AL A FEAL R o B
4-7 By BT RHALR T BE PHELBREBRAFE R E
BAZREALBRABLE R KRGILRREN R ER - %800 A
BRBAMAEE - THREAERATEL O ESLZRA -
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70

R E

60 A 515

50—
4

40 {L —— 544
30 7{”‘ Ni:~ - —— 554
$ '

20 Mot o
e 10 B e W | Y
0 | sgx
¥ LA IR R I I G A S A TS I N S N 102

NOAN AN AN AN AN AN AN A

@5’ '2? '2? y,§, ,/;? ";? ";? "2? "2? "g? Vg? vg? vg? '25’ ygy ,g? 4,} A T
R i i N N N NN R I A RN N i» i

4-7T BEERATRFE R L&
423 BITEFREILEHR

EHBTEREZEABAL UEREE T ZHUHE AR
BEHEBR=H AARERHHLEE G T H ENorth
American Free Trade Agreement, NAFTA)Z BT &2 R &£ H v B
FORFEBEWHMEMNBE S BITEEAEERHT > NA L
ALAfTREGM > FH2EATENFTLEFH > AWM L1968 F
BAMASOcCcCHE BNABMEERERBTHR LFAMTEE
Y mAQIH T LHEBRTE -  KHRAETZI AN
o EREUERERBEE NIOBEX R RS ARRA
B Lk R BATRERE > BAITEE SO wEE
CHBENE M WHBEERANEEH AT EE DA R BIRGIT
AAHARR » 4 ¥LBARBRE - EHRAMESLER BRI A -

1998 BN BATEE O T - 2HEEHLERES TF
ME TZREALKABTETHORMD  FRRKHEBRKE -
mEBMNBATEREZAEBRH ABHELREBRE ZE £ X220004F
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@%k%ﬁﬁklﬁ$%%%’ﬂﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬁa%

BT TP - BREBRELBEAMERAE BBERALY AL S A
E O OMBEEAPE R ATEEEARERER ARETE
b3 1 T S

. BHILBRER  EXFAHEBRRRAG G IS

BN BWRABTEEZ NS EE - REEX M Emx BILE
BT o RRA R A A e B S 0 AT E KA TR
AY—Foytk g AULEBHS N ERRABITEEMENRFR
22— REABTEBLIUBRZIEBRMAKEZIAIT R AR
KT EPRHEHAARLIBER LA T FLRER
oo EF oo B RE -

2. BATEZE ¥ F 8 M

HERKBEZLAERBAERAEL > 2R BT ETH
CERHH/BNRK BEmERKBERF  BURBEROER - LB K
FRAREABRLCY  URFURMAGREHEARS M REE -

3. R %

BRNEEARKAEAEYBEORE B W PRIELMMER
BAETHBRAOERER  floeb il S50 2HRE
HATEE wWLELAFREHHERE - 6FAEER FHEFE4T
B2 ERERCBEERMHEZHER - LB £ wSARS - 7
BABFRINBHFHLERAFEFNHEERR LR LB A
BHERBEBYRK - FRAMUYH AT REEDETHEZ RS
BB MM E -

ERATHREATEGEET T EZIR L > £2003F 0 BT H
AERLESH @ "ATeam , (64 BTEHEG) WP ABE
ABWMAEFNETEESNNZEHARER DS 220045 X HH7
& B B EATeamuy 48 & B B E 220K - bR EZ B AR
HEXPEAEHRREREOTES L T ZALBEIRNEBRNIER
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FEEMBERE AHNEEAFTEOBABRAIN - AU EXY
AEmmEsSEggt > ATeamEA T ¥ w4 & 5 X (TPS) |, M 42
FEME BEEAEGBIESHNAERENL  TPSAZBRA T AW
AW A R E(Just In Time, JIT)R B8 #11it - B ifibxz 8o h "
BHAES O NLEORME > AZLENHE LR AUARIZ
WA FRE - R RAEZAENR  ZEBENEEZ - B
LB AN LR ERAEEAGAEZEARARS L —MRAHILZ £
BAER BRI AFAKRBZWAHLEN ETAINTE &
HMAEAETHRBEEAREFTRNBE AR CAHIFLE A AR ETR
oo odb— RTHWABRRERERTIRERE - REAN > LK
& E s R R F o

ARm&T%% L EUERB - RERFORLE > FEHE
e s tda THLIL, WY BRATEEEASAEABRK LY
S BEEM R - WS EEERBARABITER - BB BRK AT
BEFLMABBATERE  RHELAAEREL E ¥ 284
MREEFRZ  UREABRATFE B RERES K - BHR AT
B FHHEHK - BRANKEGIR T E - TEHHa - THARM
PELBUEERERHAE BRIRAEBITEAGEENERX
S B TREMRBEMAMELE L EGKME - THRBEAE
FEBERBAEENER ZBREAFAEREBTEEERTHRI @
FEHREAARNEINEE  BRTRERARNEETROGESLSZ I
LB BTARN ML IR R - BT EEEE 0T B EHE
BT Regs Bl > B "AN A ATEEAEAZLENY

F B

43 Btttz KRR

ARRBIEBITEREGEEZILEAG YT H EB(NAFTA) X 44
EHEMN  AAARIMAZE T RARAEX > A FHREME A0
BEZAH0] 2R EBIOZIOHMZBEEE REH XT3 FER
ZEREHEFHER T XS ERE BRI B KB REEHE I E
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HFERROEBABZLATAMEE -
431 ZEH I HEEHR

A E 8 R (Lead Time, L) A X E B o3THBE > A X EH KT
FaimGeyirmerhi > BLEYV A —MEF fﬁﬁﬁﬁ LEHTHE
o FERRBEMLL €2 E A ZERLBRLATT R
GREBES IO ERUBMAAMEFRNTRELZT R - B2 H
o REeEmzEREELRES

=(L+pB)D,

t+L

MR FPBREALZERMEZAMENMLA2(EM : B) 2K E
FPAHO02 DAIBEERE - XE W H+LE £ AT B M A AT
FZEBRERGEEREAFHERERR LA EGM AL ER T2
oo FIHI X BERFREAREAIABMZI AT TR T K £398,683
REMEBSFHM2AHLERE F022x 4 s HEF o F 1o BRFEK
B AH627585 - mME2ZHMEMN BN ERFTENR  HULAEBRFER
KEAZUFIMZBEEZEETRER - TEFH ARG EH T A0.2
dHEz -

FEMAET T M BRGFEAKRERL  ATEINEBRERFEK
S RERAFMHLFRBAINGFEEZE(HAITHRE)A
Qt+L S S +Dt

EEHRHLHM I T EALMIETERE K E L B AR
FRAEAFZ AR HFREAKEZZ > XaNFHEE2HENZIR
TEME > Rt REHHEF2HANEFTHNAMEITHER
BHEIHETRELRLAEEN  FYE —HMLBEETRELE AL
193,195 AT B o5 Pl A2 3 E 154 % — T8 & 4386,390 - % 1w
ey 2 3THE & 4 386,390 —231,834+ 173,091 =2322,057 - & 7 3T Bk
ERAEME RibwAE At g THBREXTHEZAO -
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% 4-6 i ERFAH 025 %

EHBRE KA

Mz | B W% | B2
me ﬁz a%%w@;%ii @Z T
1 193,195 0 0 28 1234,949|388,051(175,815
2 173,091 (425,029 (386,390 29 |268,178 0 0
3 273,172 0 0 30 |234,4311(516,888 (363,785
4 209,004 1380,800|128,862| 31 285,074 0 0
5 310,140 0 0 32 226,308 515,748 (233,291
6 313,133({459,809 (288,013 | 33 |238,121 0 0
7 342,573 0 0 34 1218,363(497,878 208,437
8 279,008 |688,893 542,217 35 196,544 0 0
9 501,229 0 0 36 141,656 480,399 (200,884
10 |348,773(613,818(203,933| 37 163,809 0 0
11 (418,163 0 0 38 (139,459 (311,643 0
12 (280,693 | 767301 (502,256 39 |139,056 0 0
13 (367,438 0 0 40 94,497 |1306,810(134,626
14 1285,266(617,525|130,917| 41 90,417 0 0
15 |398,683 0 0 42 86,676 (207,893 0
16 (279,867 (627,585|295,327| 43 131,865 0 0
17 335,112 0 0 44 1150,495(190,687 | 69,470
18 [189,077(615,707 267,989 | 45 114,647 0 0
19 (273,925 0 0 46 1127,630(331,089(290,897
20 180,942 (415,969 0 47 95,916 0 0
21 277,524 0 0 48 107,122 (280,786 | 77,327
22 204,078 (398,072 (163,045 49 87,516 0 0
23 (224,542 0 0 50 1102,5741(235,668| 62,004
24 176,647 448,972 1254,977| 51 89,770 0 0
25 (214,445 0 0 52 86,366 |225,663| 92,568
26 176,387 1388,623(116,299| 53 101,399 0 0
27 239,302 0 0 54 98,610 [190,005| 50,708
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R A STERTY W NS 59 I -

2 4T B ERFAHO02 REMBEGRERITHB S (4 £ 4-6)

e B A% B % 8 1%
¥ ) STHE | SH ) STHEE
K 7R TR 7 &
55 109,511 0 0 76 | 73,605 [166,109| 76,010
56 (106,622 (216,942 (125,547 77 74,730 0 0
57 1103,407 0 0 78 70,387 |161,931| 69,427
58 100,052 (234,568 (124,248 | 79 81,861 0 0
59 104,836 0 0 80 | 95,945 |154,851 | 63,307
60 | 78,306 220,114 | 85,598 81 90,421 0 0
61 75,579 0 0 82 85,262 |211,079(152,173
62 71,227 (172,273 30,465 83 84,098 0 0
63 82,687 0 0 84 82,330 |187,576| 61,759
64 75,048 156,699 | 55,653 85 78,406 0 0
65 79,619 0 0 86 | 78,813 |181,126| 75,880
66 | 76,100 [165,106 | 83,454 87 | 73,648 0 0
67 75,034 0 0 88 75,129 (173,389 | 71,076
68 73,867 167,420 | 78,414 89 69,139 0 0
69 85,834 0 0 90 71,298 |165,284| 67,024
70 92,446 162,507 | 68,954 91 64,982 0 0
71 92,216 0 0 92 | 67,274 [156,856| 62,870
72 75,274 (203,381(133,320| 93 60,832 0 0
73 70,976 0 0 94 | 63,347 |148,003 | 58,421
74 75,504 165,603 | 37,496 95 56,715 0 0
75 80,131 0 0 96 59,237 139,363 | 54,708
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60

ek
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¥
ER]
S
\l?,'ff
Wi
T
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50 ¢

40 [
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X 48 HERTAO02 BREBDILERFERIIEE

x 2 B 42 X E R B 42

3 gf 4_,;; STHE MR %;ﬁ 4_,;;: ST E
2 386,390 0 0 50 | 62,004 0 0

4 322,057 | 850,058 | 772,780 | 52 | 92,568 | 170,119 | 94,613
6 288,013 0 0 54 | 50,708 0 0

8 542,217 708,526 | 180,525 | 56 |125,547 203,650 | 126,099
10 203,933 0 0 58 | 124,248 0 0
12 502,256 |1,192,877(1,026,568| 60 | 85,598 |276,203 198,099
14 130,917 0 0 62 | 30,465 0 0
16 295,327 (1,104,963 414,342 | 64 | 55,653 | 188,316 0
20 0 0 0 66 | 83,454 0 0
18 |267,989 | 649,719 0 68 | 78,414 |122,437 0
22 163,045 0 0 70 | 68,954 0 0
24 | 254,977 | 589,576 | 207,847 | 72 |133,320(172,512 (128,489
26 116,299 0 0 74 | 37,496 0 0
28 | 175,815 560,950 | 226,351 | 76 | 76,010 |293,304 | 254,112
30 0 0 0 78 | 69,427 0 0
32 (233,291 386,793 | 1,658 80 | 63,307 | 167,222 0
34 0 0 0 82 152,173 0 0
36 |200,884 | 513,241 {359,739 | 84 | 61,759 |139,276 | 35,362
38 |139,459 0 0 86 | 75,880 0 0
40 | 134,626 | 441,945 | 129,588 | 88 | 71,076 | 135,871 | 58,354
42 | 86,676 0 0 90 | 67,024 0 0
44 1386,390 0 0 92 | 62,004 0 0
46 322,057 | 850,058 | 772,780 | 94 | 92,568 | 170,119 | 94,613
48 288,013 0 0 96 | 50,708 0 0
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% 49 HERFAH02 RERXBEREERITHE

B % B 4% BE | B#&
i # ‘ THE MM _ TR
AN & ER | AR
4 |772,780 0 0 52 (94,613 0 0
8 | 180,525 |1,700,116(1,545,560) 56 [126,099| 0 0
12 11,026,568 0 0 60 [198,099| 0 0
16 | 414,342 | 397,155 0 64 0 |277,418|403,518
18 0 0 0 68 0 0 0
24 | 207,847 | 911,552 | 928,740 | 72 |128,489| 0 0
28 | 226,351 0 0 76 254,112 0 0
32 | 1,658 | 457,263 0 80 0 |282,675|411,165
36 | 359,739 0 0 84 |35,362 0 0
40 | 129,588 | 3,647 0 88 |58,354| 0 0
44 0 0 0 92 91,571 0 0
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L
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B

0.1]2.24444 /5.57431|7.82958 |10.59353|25.56510(29.57479|38.81091
0.2]12.39726 |5.75050|7.93209 {10.74866|25.88266(29.90757(39.02934
0.3]12.47183|5.92945 |8.03288 |10.89662|26.20412(30.24387(39.24996
0.4]12.54880 |6.11168 | 8.13538 |11.04627|26.52948(30.58371(39.47279
0.5]12.62819 |6.29720|8.23961 |11.19762|126.85873(30.92707(39.69781
0.612.70999 | 6.48600 | 8.34555(11.35066(|27.19187(31.27396(39.92504
0.712.79419 |6.67808 | 8.45322 |11.50540|27.52891(31.62438(40.15447
0.812.88081 |6.87344|8.56261 (11.66183|27.86985(31.97833/40.38610
0.912.96984|7.07208 |8.67371 |11.81996(28.21468(32.33581(40.61993
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PC=0[f,(L)+ f,(O)]

Uf(L)REFE AT ERFHHEEMRAZIDE > fo(Q)R] AT
T O OF @R XA X ¥ B o F L.~ B Al
f,(L)=min{p, A, e ™", upCost*} » B ¥ > upCost, % B 4% ¥ f& & %2 & AT
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FOREE R R R B0 B
Kol R R

BABREM LR P2 ERMALIR  ATEHMARE
Z B B R AupCost Bk KB M AP RFFHRA &M R 2 AT
BEWR A2 EMEZHMEERASME - BZupCost, £ 300 -
SHMEBMANIE LM E R AL pLett o A B A B
Bz H o AAEZPHHMESFEN A2 B A2 p,
AREFEALAEIMARAOALSH RS ERMAL -
upCost; =300 ~ 1, A 1/28% » T K43 p, 2 {8 %990 » Al & B $ 4 &
ABI T ETAERMA2 T HETHF o0 £k K182 B
&R 2 BB R AL AR A 182 ¢

L
f, (L) =min @e 2,300
g 2

Mfg(Q) A THRERIHEMLRAZILE > T UR A L3R
MG TTHREABRRTHBEIR I HTHEIHETEN

. ~290
& A Jo(@)=min{max{p,doe ", lowCosty}.upCosto} | o s oopp g s, %

AERRALFERB TREZIHE BREBIBLELAMER
ML AT 2T E > A TREXHE A122,43722,219,445% 21
Z R FHITHE ASSLTST RAGTHEFORREM AR K
BP upCost, % 22,060~ 5 K 3T Bk = B 69 5 /N £ 40 sk A& 7 B lowCost) %
600; Bt TRMEZIHZTAH0E3245676F 2 B » 23T
BEE A 694,170 0 B ANTHE Z R &) & K B & R & 0 B upCosty %
53,649 ~ #x KT M & 85 69 3 /N B AL A& A 0 B lowCosty % 500 1 4
ET TR HEFTAH054,519,577 > ¥ 2T F 4795191 >
RDMTHEFORREMARAR S BF A117,607 > | RTH Z
B e & N B AR AR 0 B lowCosty %400 - T KiFEE W ~ BB
BEEHZIHEEMRAT N A
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R =min< maxs——— e #1757 _600 ;,22060
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37241788050 —2
P(0)=min{ max{ ———¢ 4170 _500},53649
1o (©) { { 694170 } }

93519911782 -2
M(0) =mind max 42— ""% o 519 400117606
fo (©) { X{ 795190 } }
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F4-12 ATERM A2 B REHIHB T EMRAETER A
B XEH | = B XEH | HE

3T B R A 3T B R A
BTHBE | RAE # | FR AR
2 386,390 14,014 | 5,485,265,401 | 50 62,004 22,060 |1 1,379,131,095
4 322,057 15,653 5,099,732,377 | 52 92,568 22,060 |1 2,058,949,991
6 288,013 16,596 | 4,832,335,732 | 54 50,708 22,060 | 1,127,880,138
8 542,217 10,721 |5,911,849,419 | 56 | 125,547 | 22,060 |2,777,705,696
10 203,933 19,177 |3,947,898,899 | 58 | 124,248 | 22,060 | 2,755,070,438
12 502,256 11,483 | 5,859,029,040 | 60 85,598 21,943 11,903,911,069
14 130,917 21,741 | 2,870,124,796 | 62 30,465 21,992 677,612,443
16 295,327 16,389 [ 4,893,816,820 | 64 55,653 22,060 | 1,237,864,710
20 0 22,060 0 66 83,454 22,060 | 1,856,227,658
18 267,989 17,177 | 4,652,125,330 | 68 78,414 22,060 | 1,744,130,051
22 163,045 20,573 |3,384,017,565 | 70 68,954 22,060 | 1,533,716,271
24 254,977 17,566 | 4,525,311,611 | 72 | 133,320 | 22,060 |2,910,854,964
26 116,299 22,060 | 2,586,772,735 || 74 37,496 22,060 833,994,811
28 175,815 20,126 | 3,570,528,197 | 76 76,010 21,652 11,690,650,253
30 363,785 14,569 | 5,366,357,868 | 78 69,427 22,060 | 1,544,232,512
32 233,291 18,233 [4,296,074,674 | 80 63,307 22,060 | 1,408,113,035
34 208,437 19,029 [4,004,269,145 | 82 | 152,173 | 22,060 | 3,217,418,525
36 200,884 19,278 [ 3,909,116,966 | 84 61,759 22,060 | 1,373,681,689
38 0 22,060 0 86 75,880 20,961 | 1,687,749,834
40 134,626 21,603 |2,932,830,006 | 88 71,076 22,060 | 1,580,897,002
42 0 22,060 0 90 67,024 22,060 | 1,490,783,853
44 69,470 22,060 | 1,545,180,041 || 92 62,870 22,060 | 1,398,379,730
46 290,897 16,514 [ 4,856,851,767 | 94 58,421 22,060 | 1,299,431,871
48 77,327 22,060 | 1,719,943,588 | 96 54,708 22,060 | 1,216,832,230
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B WA R BOOR L B

K 4-13 sTERMA 2 B> BN IHE E R A ETHER

P

HA B B HMTHE | HERA 3T B R A
4 772,780 17,623 | 13,759,647,053
8 180,525 41,364 | 7,500,087,637
12 1,026,568 12,227 12,738,449,626
16 414,342 29,535 12,313,065,605
18 0 53,649 0
24 207,847 39,768 8,303,390,157
28 226,351 38,722 8,805,838,943
32 1,658 53,521 89,048,692
36 359,739 31,952 | 11,559,924,468
40 129,588 44,513 | 5,791,966,708
44 0 53,649 0
48 0 53,649 0
52 94,613 46,814 4,446,381,672
56 126,099 44,738 5,664,335,763
60 198,099 40,330 8,025,379,548
64 0 53,649 0
68 0 53,649 0
72 128,489 44,584 | 5,751,920,349
76 254,112 37,204 | 9,500,099,779
80 0 53,649 0
84 35,362 50,985 1,809,344,496
88 58,354 49,324 2,888,849,802
92 91,571 47,019 4,322,264,303
96 44,817 50,295 2,262,232,129

76 # " < & eThesys( 94 £ & R)



ERREE- RN SRRy ¥ R L5 X3

g
®

F

R 4-14 AT BRI A 2 0> HEHIHEEMKR AL TER
P

B | HEHTHE | HERA ST B R A
8 180,525 93,721 |16,951,914,763
16 414,342 69,846 |29,015,402,066
24 207,847 90,556 | 18,859,598,630
32 1,658 117,362 194,906,596
40 129,588 99,921 |12,972,163,416
48 0 117,607 0

56 126,099 100,361 |12,678,372,529
64 0 117,607 0

72 128,489 100,059 |12,879,932,939
80 0 117,607 0

88 58,354 109,286 | 6,387,847,503
96 44,817 111,162 | 4,990,102,861

452 FRARAAESERE RA

ARREBGFERATARAEBLABRABTAHREREN
N eMARAERARAEEREFT AT ST HELZIRA S AR
BEAASEENFERAATHRL MR RARBEETHER
RWGFEKRKER > AT @RBEEZMS T X R H# I 4o (Backorder
Discounts)B AR s A 2 R A > BB R XL B R A Br- R F#H 4
# F (B B E G B KXKERNDRERZE R ZT)EF

HCSZD=h[§+(S—D>] CBEABREMEREEAE IR EREZE K

) > HCg,, —h( ) > MR TR A A BC=r(D-S) ° B A RATHFRZ

bl

MEHHS%  mEHE - RE - BFHAESRBF TR KA
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BER S HNERRANPES B2 Faodp 4 & L4
P e B iR 4R 2 #E&$%ﬁﬂﬁw“§W ZhHERAR
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k415 TEHZHERABRE TR A

#A BB % B #% E g | B B % B #% # |
#| FR 7R A mRA || OFER e 7R A
2 [ 173,091 |425,029 [ 6,769,670 0 50 [ 102,574 | 235,668 | 3,687,628 0
4 209,004 | 380,800 | 5,525,964 0 52 | 86,366 | 225,663 (3,649,596 0
6 |313,133 459,809 | 6,064,846 0 541 98,610 | 190,005 (2,814,004 0
8 [279,008 | 688,893 | 10,987,772 0 56 1 106,622 | 216,942 | 3,272,620 0
10 | 348,773 | 613,818 | 8,788,622 0 58 [ 100,052 | 234,568 | 3,690,848 0
12 1280,693 | 767,301 | 12,539,082 0 60 [ 78,306 | 220,114 3,619,228 0
14 [ 285,266 | 617,525 | 9,497,832 0 62 | 71,227 | 172,273 (2,733,194 0
16 {279,867 | 627,585 | 9,753,034 0 64 | 75,048 | 156,699 | 2,383,508 0
18 [ 189,077 | 615,707 | 10,423,378 0 66 | 76,100 | 165,106 | 2,541,112 0
20 |1 180,942 [ 415,969 | 6,509,968 0 68 | 73,867 | 167,420 (2,609,730 0
22 (204,078 [ 398,072 | 5,920,668 0 70 | 92,446 | 162,507 | 2,325,688 0
24 | 176,647 | 448,972 | 7,212,962 0 72 | 75,274 | 203,381 [ 3,314,884 0
26 | 176,387 | 388,623 | 6,008,598 0 74 | 75,504 | 165,603 2,557,016 0
28 1234,949 | 388,051 | 5,411,538 0 76 | 73,605 | 166,109 | 2,586,126 0
30 [ 234,431 | 516,888 | 7,993,446 0 78 | 70,387 | 161,931 | 2,534,750 0
32 (226,308 | 515,748 | 8,051,884 0 80 | 95,945 | 154,851 (2,137,578 0
34 (218,363 | 497,878 | 7,773,922 0 82 | 85,262 | 211,079 |3,368,960 0
36 [ 141,656 | 480,399 | 8,191,412 0 84 | 82,330 | 187,576 | 2,928,228 0
38 1139,459 [ 311,643 | 4,838,274 0 86 | 78,813 | 181,126 2,834,390 0
40 | 94,497 |306,810 | 5,191,226 0 88 | 75,129 | 173,389 2,716,482 0
42 | 86,676 207,893 | 3,291,108 0 90 | 71,298 | 165,284 2,592,696 0
44 1150,495 [ 190,687 | 2,308,794 0 92 | 67,274 | 156,856 | 2,464,372 0
46 | 127,630 | 331,089 | 5,345,480 0 94 | 63,347 | 148,003 | 2,326,586 0
48 | 107,122 | 280,786 | 4,544,500 0 96 | 59,237 | 139,363 |2,194,898 0
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k 4-16 Rz T E R A T R A

mE | XEHER | BEAE | BRAERE | HERA
4 322,057 850,058 13,780,588 0
8 542,217 708,526 8,748,349 0
12 502,256 1,192,877 | 18,834,979 0
16 295,327 1,104,963 (19,145,998 0
18 267,989 649,718 10,314,478 0
24 254,977 589,576 9,241,753 0
28 175,815 560,949 9,460,847 0
32 233,291 386,793 5,402,946 0
36 200,884 513,241 8,255,982 0
40 134,626 441,944 7,492,640 0
44 69,470 296,176 5,228,828 0
48 77,327 152,833 2,283,401 0
52 92,568 170,119 2,476,704 0
56 125,546 203,650 2,817,542 0
60 85,598 276,203 4,668,079 0
64 55,653 188,315 3,209,780 0
68 78,414 122,437 1,664,597 0
72 133,319 172,511 2,117,036 0
76 76,010 293,303 5,105,971 0
80 63,307 167,222 2,711,366 0
84 61,759 139,276 2,167,932 0
88 71,075 135,870 2,006,658 0
92 62,869 156,366 2,498,628 0
96 54,707 138,313 2,219,195 0
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417 B2 BRAERETRA

il | mARETR | BREEE | BRAER |BERA
8 180,525 | 1,700,116 | 32,197,070 0
16 414,342 397,155 39,716 8,594
24 207,846 911,552 |16,152,589 0
32 1,658 457,263 | 9,128,683 0
40 129,587 3,647 365 62,970
48 0 285,093 | 5,701,860 0
56 126,099 0 0 63,050
64 0 277,419 | 5,548,377 0
72 128,489 0 0 64,245
80 0 282,676 | 5,653,518 0
88 58,353 0 0 29,177
96 44,817 128,378 | 2,119,397 0

AT ER R A2 BAERIE X AN > T LR ALY
BAMARARBR AW £4-19T - EEH REH H 85T R
A B0 BT RAKE22,803,462 M K E W 2T R
ARGEERAHLERS DA B ED G MRS BFIITHREAR
HERASVHREYR > A RAT @ ZEHARNNEYH

B AN H &R -

& 4-18 Bt R 42 & R 2 48 B R A&

ST W R A FEARA | BERA 48 px A
XE® |126,954,651,849 236,828,102 0 127,191,479,951
B 49 ™ | 125,532,226,731 151,854,276 0 125,684,081,007
#HEWH |114,930,241,302 | 76,541,574 228,035 115,007,010,911

46 VMI T » R4k ¥ 2 A

MREEATHEVMI X2 R BARAESALEZEH BHH
Z P mAVMI Ret BB ELET N> FENHF KA @ LK ITH
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HE-BHL AARBREINLER  BGEAHMETHRVML K%
AL EemaAmgmAFAEHARRERERR A AEGHES
M ETREFTARMN RbAEVMIZ X R EE 48 #2237
BRA S BERARSBERAMENSE -

HHEETEX[17] —XHHA > £VMI A 2 TF > & F R

L > BB ERMEREZE RGN T8 5% %R
?“%%v RiEE1% SRS ERERKN SHEATE L
BfAi@SmBERTHEIFHLELE > RIVMIZTHEZ SN
@%ﬁ@%gﬁﬁiﬂ%ﬁi ERAF @ VMIA 4 & 3 £
REREEHNETEARA MEIEXTERAALBREFT @ &
AVMIE A 2 2 B e AN EH T ERZ A LB, -

AHRRAE R VMIR w14 > % AT B 65 ] & 185 > AT B 85 M R &
AT ROME R B B B B AL A A upCost B ik K& » M A FF K AT 4% A
& TR ZME%mhﬁn’l%ﬁmﬁﬁmﬁ%ﬁim@’
upCost; =400 - & A7 B B B KA 18 > H R &L iR A B
p et B AT RS TSR EH o KR Z AT B A
B2 Rkl B2 p AMEEAEAFE MR AGAE S I
EABERM AL upCost, =400 ~ A, 5 1/28% » T £4Fp, 2 &
1319 AT Rl B R A4 T o F AT B0 R A2 0 R 7T 43 4o BF
Rl B Aok AR242 0 BR AR B 2 R R OB fiL R A B 242 -

_L
f, (L) :min{13219 e 2,400}

At RIBZHEERTREZHE AHAO0E2,453,359 > 3=
AT E AS514,666 0 NITHEE R 69 & K B R AR > B upCost) A
514,666 ~ X AT EiF ey &N B AL R A » Bp lowCostg%SOO o ¥
KB EEHZHEERARARSL

0
£2(Q) = min {max {%e ,500},58776}

F 4-19 4 E A VMI R 9% 2 48 B & A~
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WY ERER | HEARA| THALX | HFERA|[HBERA
2 386,390 27,743 776,392,108 59,010 0
4 128,862 45,758 2,104,858,018 56,251 0
6 288,013 33,587 1,136,203,433 48,959 0
8 542,217 20,496 425,032,711 51,238 0
10 203,933 39,547 1,573,571,477 46,687 0
12 502,256 22,150 496,003,051 51,123 0
14 130,917 45,576 2,088,161,649 50,812 0
16 295,327 33,113 1,104,477,618 51,180 0
18 267,989 34,919 1,227,808,078 57,766 0
20 0 58,777 3,468,915,558 58,396 0
22 163,045 42,817 1,843,700,117 56,622 0
24 254,977 35,813 1,291,266,430 58,731 0
26 116,299 46,889 2,209,889,805 58,751 0
28 175,815 41,768 1,754,688,424 54,338 0
30 363,785 28,989 847,361,803 54,376 0
32 233,291 37,355 1,404,410,657 54,968 0
34 208,437 39,203 1,546,349,785 55,553 0
36 200,884 39,782 1,592,269,544 61,536 0
38 0 58,777 3,468,915,558 61,716 0
40 134,626 45,248 2,058,362,205 65,529 0
42 0 58,777 3,468,915,558 66,216 0
44 69,470 51,355 2,649,773,055 60,815 0
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& 4-20 4 B4 N VMI R w2 2 48 B i A& (8 %k 4-20)

M ERER | HERA ST B AR HREAEA | BEARA
46 290,897 33,399 1,123,585,094 62,698 0
48 77,327 50,577 2,570,275,212 64,436 0
50 62,004 52,105 2,727,586,305 64,828 0
52 92,568 49,101 2,422,809,579 66,244 0
54 50,708 53,262 2,849,698,211 65,171 0
56 125,547 46,054 2,132,079,757 64,479 0
58 124,248 46,170 2,142,836,334 65,046 0
60 85,598 49,771 2,489,169,012 66,959 0
62 30,465 55,398 3,082,390,662 67,594 0
64 55,653 52,752 2,795,584,518 67,251 0
66 83,454 49,978 2,509,941,990 67,157 0
68 78,414 50,470 2,559,462,826 67,357 0
70 68,954 51,407 2,655,073,007 65,709 0
72 133,320 45,363 2,068,805,719 67,231 0
74 37,496 54,647 2,999,493,795 67,210 0
76 76,010 50,707 2,583,431,841 67,380 0
78 69,427 51,359 2,650,210,717 67,670 0
80 63,307 51,974 2,713,841,956 65,403 0
82 152,173 43,732 1,923,039,997 66,341 0
84 61,759 52,130 2,730,178,395 66,601 0
86 75,880 50,719 2,584,738,181 66,914 0
88 71,076 51,195 2,633,328,134 67,244 0
90 67,024 51,600 2,675,016,080 67,588 0
92 62,870 52,018 2,718,450,113 67,952 0
94 58,421 52,469 2,765,743,128 68,308 0
96 54,708 52,849 2,805,852,584 68,684 0

e 42§ AN VMIZ 4837 85 s A % 104,449,949,791 » 48 17
B R A236,828,102 # F m A A0 48 5% K A 104,686,777,893 -
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A7 B EE VM B i 4t B 422 B4

Byt B VML RwsE 2 % ERE K422 R
VMIK w2 stz 2 Es2 T R EH - BRGHAAHE RKMER
Bl R G A RAETHERIOMABAEALE  RLAFAEARER
e RS AR E BRI AmMAES -
42208 R A F /02 bR st sk AT E R A28
VMIR %R G EREZEZB - WLBRERFVMI RegE x g 2 42
Fedd b RMAEGCAHBHERFS > £ A7 TR A8 >
AVMIf e 2 e MEEREK TN RGBS 2 REH %

ERE

F 4-21 1% 442 B 42 1 VMI % w8 2 E ¥ 34 JE Lk #1

TEHmx |BREm | BEHx

GYERE | RERE | Y ERE

1% % 4% JE 4R (L=2) | 2.3972 | 10.12588 | 36.47673
VMI(L=2) - — 2.39726
VMI(L =3) & — 5.75050
VMI(L =4) E — 7.93209
VMI(L =5) — — 10.74866
VMI(L =6) — — 25.88266
VMI(L =7) — — 29.90757
VMI(L =8) — — 39.02934

W44 R45 B P2 HEFRAF R 4N AVMI R et
%o HEMOTFHHRBRAA  FEARA - -BERAH GRD >
e FHERAL BFEEOE S EEERAT Q@
B & VMI ke AW fE 58w A FIK o
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PEE s

ARAREZRAE I HREHF K RS (VM) #E R 4 4 8 42 2
KA EERA ZBARIMAB R BEEARARE R L BT
RAERMABRAA > KRELBRVMISE &4 R4 2 £ 7 o
AEHHARZERWAEE > B HARZIHAR I AR B E
%

5.1 &3

1. BEARIMAE KX 2 X F 2 R P HBREAIHEKX > T o %
RAIMA(p,d,q)=ARIMA(1,1,2)8% » £ B & 48 Bl 1% & % 4 12 #8
R » BAEEHKRRLAEZFKEOISK > &85 M AKX
#% T 4% 4 MAPE=9.65% - RMSPE=3.69% -
THEIL=0.1581<0.55A Q&4 stz c A X X% > KRB
THREMBBEMAMN > THELZHEKL -

2. NEMEETHRFTHER  ARIMA E X #EF T HIRF KT F 7
Z M ABEKXANBER T THRAARRSEEAITEZIH O
F&RFTHE o

3. AT RAMBEZHIELM B SR G % % tBEx A E
—EEWH - E-EE4H w’%kﬁ —fEH - A A
fmmmﬁizﬁwﬁﬁ’ﬁﬁmé%%z%@%*’iﬂ
R E M E R R RMAE > AR REEZZH A
FERBR > AVMIZS ¥ aNEEH WMETAITHE
K#MBER > B TUR2HERBRZTEH -~ B H e kWK
JE o R HABVMI Ry AHEHBREATUA
oA ) B R R ey kKR e BB

4. mAFZ @ ENVMI Ry Z x> HAEFHITUAEEBYE
BEZEEREREHN Rk TH I LR BH 2 EME
B o B HETHA FERARBLREARAAFT oY BG4 E
JE &% o R A K
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5.2 #3

. AARZSBHBERABRIEERA-—H BB > ADi

EHL BITEXHERZA-HERSIH S BHILAER

ARARTHA -—HEZ U IMBETHAT  BHRLEK
W E R R AZGALEH -

2. AR EDBATEZTAR A KAARIMAE X > &K ™ £ & R
FOAYZHRBAERTERS  ARXHARTHASHEBRAS
B A mALBAMETAHNEBEITEARARZIET LB R E
o B TAR BTN ETERBEEEEARAZFE -

3. AR EERAT D BREHAERE > B %
%Mﬁ&@ﬁ#;’ﬂ$mn*ﬁ%VW N R Jm AR
AR H EAVMIE > TR D ZITHERA S FERARS
E’ﬁii‘\ﬁ?«ﬁia A E XA R E— SR ETH L
TR A > AT R FERA -

87 # " < & eThesys( 94 £ & R)



IREEE RRE SRS W E59 B Ao

(1]
(2]

[3]

(4]

(5]

(6]
[7]
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

-3 K

FTFEh1972F » @5EFRB > KPR HIRA -

7 Ewg > 20004 5 A ﬁmﬁ??‘iaaﬁ«k?ﬁiﬁﬁﬁﬁ P RBREILET
F2H 0P AR 30 X

E AP 20054 > pHEHAE G R(VMD) R8T 4142 F KR
BHEARAZAT > EFRERBIRALTERTATALRX

WEFE o R20034F > TAEE S et B4 09432 E FIEVMI &9
AR 0 BEFHE—FF > F—H > p52-55-

Phza B 0 20004 0 B AR B KGR o4 MR ] R AR AR 2
MR BLRARET R EEE R AL

FREGER ~ K E o 19814 » 58P 2 I M A
?‘#é*j\ ’ 1995-‘?— ’ Hj‘ﬁaagiﬁj \*ﬁ‘ w0 ++}k\ﬁ'ﬁ

SRIR B 0 19964 T B8 B S H | X AR — B R AT Hley T
B BERRET 0 14 o pp.121-134 -

BRI 20004 > §EREE RMLAR AR B RARER
@ L HF 5 AR i X

PR4&Z E ~ FRFANE 0 20044 - T BLEAE A & R AP B BURZ RIRAE 5
Moo ITISE %3538 > Fwff—4 -

REF > 20035 > AT EOFRIE TR A SR AR KRB Z
A% > B LR th K8 T K B IR AT AR 3 ST

&aﬁ,mwﬁrégﬁcm <& EF KO B8 K A 3L 2 A
 SEHIE 0 234287 0 pp.155-183 ¢

FRAE 7% 0 19944 > B5F3] 547 ey SPSSE R F 1t > B A E T IR
foﬁv\%‘ FR />8] o

BTG RTE B 1997 T G EAREREETZHRMA
FIFRRIAE K, | WA= B IR 0 45180 > pp.31-52 -

FREZL 0 19914 > E%K?%&z&mmm’liﬁwkgl$
& IR S0P AR 3 X

FERRCHEKR - BBAT 0 2004F 0 R SRR R E S > B

88 #9794 B e-Thesys( 94 5 & R)



IREEE RRE SRS W E59 B Ao

[17]

(18]
[19]
[20]
[21]

[22]
[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

ZHR o BEER -

FHEX 0 20045 > VML H) 4% 447 & 1 A2 B A& RT3 5 T
ZLLBOWAT  BFRELETEARAFA LRI -
BEINEABHERRAETRT <
http://www.ec.org.tw/service/aboutus.asp

@I ¥ e 0 1998F » ) ¥ Hrik = B (QR/ECR) 4L 4ty F -
BEA 19985 > HMERBTEHE RO —REFRER K > &
A HE S e

iR 1915 A EMEREE-ERATH > £45EhH -
AT 0 20005 0 A AR BIIE KK EERET K- A5k
yE 2 0 BRI RERBEEF LA RAAE LR -
BERE~TREE 200445 "R E4E W R 6] s MK ZAIE >
FTERBGEZGH40 BFG  SETLEE30 EFEEHI0
E2BRSE EEMFaR X% B2-5047-58 &

BRedo 0 200545 > R ELEFTE T ERFAAIZER AR » 2 F KL
R T A28 B TR S AT AR 3 X o

Achabal, D.D., Micntyre, S.H., Smith, S.A., & Kalyanam, K., 2000, A
decision support system for vendor managed inventory, Journal of
retailing, 76(4), pp. 430-454.

Box, G. E. P. and Jenkins G. M., 1976, Time Series Analysis:
Forecasting and Control: San Francisco, Holden Day.

Box, G. E. P, Jenkins, G. M. and Reinsel, G. C., 1994 Time Series
Analysis: Forecasting and Control, 3rd edition, Prentice Hall
International Editors.

Chen, F., Ryan, J. K., and Simchi-Levi, D., 2000a, “The impact of
exponential smoothing forecasts on the bullwhip effect,” Naval
Research Logistics, Vol. 47, No. 4, pp. 269-286.

Chen, F., Drezner, Z., Ryan, J. K., and Simchi-Levi D., 2000b,
“Quantifying the bullwhip effect in a simple supply chain: The impact
of forecasting, lead time, and information,” Management Science, Vol.
46, No. 3, pp. 436-443.

89 # 7 x & e-Thesys( 94 5 & &)



IREEE RRE SRS W E59 B Ao

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Cottrill, K., 1997, The supply chain of the future, Distribution, Vol. 96,
Iss.11, pp. 52-54.

Crawford, F., 1994, Efficient Consumer Responses, Food Processing,
pp. 33-42.

David Simchi-Levi, 2000, Philip Kaminsky, and Edith Simchi-Levi,
Designing and Management the Supply Chain, 2e, Boston: Irwin,
McGraw-Hill.

Fang, H. and Kwong, K. K., 1991, “Forecasting Foreign Exchange
Rate”, The Journal of Business Forecasting, pp.16-19.

Fogarty, D.W., J.H. Blackstone, and T.R. Hoffmann, 1991, Production
and Inventory Management, South-Western.

Forrester, J.W., 1961, Industrial Dynamics, MIT Press, Cambridge,
MA, p21-42.

Kahn, J. A., 1987, “Inventory and the Volatility of Production”,
American Economic Review, 77(4), p667-679.

Kelle, P. and Milne, A. 1999, “The effect of (s, S) ordering policy on
the supply chain”, International Journal of production economics,
Vol.59, pp.113 — 122.

Kiely, D.A., 1998, “Synchronizing supply chain operations with
consumer demand using customer data,” The Journal of Business
Forecasting, pp.3-9.

Lee, H. L., Padmanabhan, V., and Whang, S., 1997a, b, "The bullwhip
effect in a supply chain," Sloan Management Rev., Vol. 38, Iss. 3,
p93-102.

Lee, H. L., So, K.C., and Tang, C. S., 2000, "The value of information
sharing in a two -level supply chain," Management Science, Vol. 46,
No. 5, pp. 626-664.

Martin, Christine A., and Stephen, F. Witt, 1989, “Forecasting Tourism
Demand: A Comparison of the Accuracy several Quantitative
Methods”, International Journal of Forecasting, 5:7-19.

Matthew A. W., M. Eric, J., and Davis, T., 1999, “Vendor-Managed
Inventory in the Retail Supply Chain”, Journal of Business Logistics,

90 # 7 x & e-Thesys( 94 5 & &)



IREEE RRE SRS W E59 B Ao

[44]

[45]

[46]

[47]

[48]

[49]

Vol. 20, p183-195.

Mehran, J. & Shahrokhi, M., 1997, “An application of four foreign
currency forecasting models to the U.S. dollar and Mexican peso”,
Global Finance Journal, pp.211-220.

Naish, H. F., 1994, “Production Smoothing in the Linear Quadratic
Inventory Model”, Quarterly Journal of Economics, 104(425),
p864-875.

Peter Kelle, Alistair Milne, 1999, “The effect of (s, S) ordering policy
on the supply chain,” Int. J. Production Economics 59, p113-122.

Sterman, J. D., 1989, “Modeling Managerial Behavior:
Misperceptions of Feedback in a Dynamic Decision Making
Experience”, Management Science, Vol. 35, pp. 321-339.

Simchi-Levi, D., P. Kaminsky, and E. Simchi-Levi, 2000, Designing
and Managing the Supply Chain: Concept, Strategies, and Case
Studies, Boston, McGraw-Hill.

Xu, K., Dong, Y., and Evers, P.T., 2001, “Towards better coordination
of the supply chain,” Transportation Research Part E, Vol. 37, No.1,
pp. 35-54.

91 # 7 x & e-Thesys( 94 5 & &)



