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B ARE AT R B ATERZ PFR A 7] ARIMA a5t B3 5 BDLE §f 4,
HoeTERIHCA] > SRR B % BDI A dpdeend BABS o AP B AR

e f ¥ R4 4 17 5 B 4L 4 3 (Chartering decisions)2. %% -

o2y

/& b % PP H-(Spot market)” -+ AR U 45 (Voyage charter, V/C)iE 4, i& |
SRR EE > 2 FRGBFPOF EFL oA S CEF I HFHLATE
RBIFIFFAPE B30 R A B 3¢ 5 A R E FE4E 4 21345 Chung et al. (2009)
FEdpd o SRR ARER PR - FAWBEOFREINFFHEL T
B > W BF R4 (Time charter, T/C)f2 £ &1 VICE 5 ApSEH % » & 5 4P 3 2P >
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Alizadeh-M and Nomikos (2003)#F 4t = £ 4§ ¢ f &8Iz > 7 FH R
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FE LA 73
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R h BA) ~ GARCH #2301 2 4 g Bl GM(L, D#EF] - &35 2 375 0% %
FdERIF IR - 1 = B Y IERlY > AFERIEER B > GARCH #-3)=x 2 > g
WEH A ERL - B enE B FEp® P4p &~ o Chang and Chang (1996)3i% iE
Fephiw b A AT IR R A dp deE R TIME'JE‘H%EEE mZ oo — BT aE 90%
fe B0 WF 23% > T H M AR HSEIERIY FER A < R

(Z)FF R L7

EREZ A+ p 1970 # Box-Jenkins % B p i i gF S R e =
(ARIMA(p, d, @)z ¥ > iT F it * *r 5l f3 12 PRI pMARE (R
TH¥ > 1988) o =07 2 (2001)F1* 4 A 1954-1999 = E]%Fﬁ% FRETOR 2
WP A2 PR FHARE Y FRL NS LRGSR E BT ALY
B3 - e 2 B 0% o ARIMA $53]» e * AR IEE E a3 > M 2 (1998)
EEPER R AR R F I o 2 ARIMACL, 1, D= 3] » H 8§ T 353002k
Bow 95.5%° 7 25 (1999)8 * ARIMA B3[R4 WA 2 AL 3~ AL £ 5 - H
ATEOEEF R PR G NERER 71| e3E B VY e S i
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BBer b e b ? w1985 & 1 0 4 p BAnEFE pE 4 #k(Baltic
Freight Index, BFI) » $ P BFl ¢ 27k & = £ V/C ks » £ 4 ¢ 5 T/C
B0 2IRHUEE R § b BFL dp e iF 5 d2dcf 7 Hh7 onittipin 2 4
FR G 1,000 8 gl A 1990 £ 8 7 6030~ T/CBe
51997 & 1% 7 p s BHI 4% 5 1998 & 12 7 21 p %  BPI 4p%c 5 1999 &
4" 26 p 3% BCldp#c: 1999 # 10 # 29 p & o BFI ehgF # > 3% 1999 & 11
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BT

B 1 BDI 35 #2842
TR kR L F 42 4(2010)

$ B BDIdp#c2 38 > F11999 & 11 * 1 p4xd BDI Bt BFL - j Bed 4
4 ¢ s s gEfkd BFI## 5 BDI eag 140§ 4 BDI #3143 B33 2009
ET77 1pd e BFpET/CAREFEH F > Ft AP F o™

BDI = (BCI T/C Average + BPI T/C Average +
BSI T/C Average + BHSI T/C Average) / 4 * 0.113473601

KAt P BDIh#i  § B4 B & 57 HenT/ICank A L 5 VICE D -
S CRFESRR

{7 BDI g ezl > 12 & g4 T/C ﬂﬂ_!r‘ TR R(E e A2 - )
= 5% & 14 4p #i(Composite index) SN S (AL ] e
(Indicator) * ¥ 2 & v 547 3138 § g foh (7 Je F B AR > dodk 29777 o
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BT FaiEicd md £ IR o it (Veenstra and Franses,
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A% SRR BDI dp i B A EIERTEAUE S B8 2 AR H’ﬁ P AP B
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Route | Vessels size | Cargo | Route descriptions | Weightings
Capesize Market
C2 160,000 Iron ore | Tubarao to Rotterdam 10%
C3 150,000 Iron ore | Tubarao to Beilun / Baoshan 15%
C4 150,000 Coal Richard’s Bay to Rotterdam 5%
C5 150,000 Iron ore | West Australia to Beilun / Baoshan 15%
C7 150,000 Coal Bolivar to Rotterdam 5%,
Del. Gibraltar / Hamburg trans Atlantic RV, Redel. o
C8 172,000 Gibraltar/Hamburg, 30-45 days 10%
Del. ARA or passing Passero, °
C9 172,000 Redel. China / Japan, about 65 days 5%
Del. China /J t Pacific RV,
Cl0 | 172000 | T e i e 20%
Cl1 172,000 (]faf;}.s China / Japan, Redel. ARA or passing Passero, about 65 15%
Panamax Market
Delivery and redelivery Skaw-Gib. range, Transatlantic RV, o
P1A_03 74,000 duration 50-60 days 25%
Delivery Skaw- Gib. range, for a trip to FarEaet, Redelivery o
P2A_03 74,000 Taiwan-Japan range, duration 60-65 days 25%
P3A_03 74,000 Transpacific round voyage, duration 35-50 days, delivery and 259,

redelivery Japan-S. Korea range.

Delivery Japan-South Korea range for a trip via US West
P4A 03 74,000 Coast-British Columbia range or Australia, redelivery 25%
- Skaw-Passero range, duration 50/60 days

Supramax Market

S1A 52,454 Delivery Antwerp-Skaw range , a trip of 60/65 days 12.5%
S1B 52,454 Del. passing Canakkale for a trip of 50/55 days 12.5%
Del. South Korea-Japan range for 1 Australian or trans Pacific o
S2 52,454 round voyage, for a 35/40 day 25%
S3 52,454 Del. South Korea-Japan, for a trip of 60/65 days 25%
S4A 52,454 Del. US Gulf for a trip of about 30 days 12.5%
S4B 52,454 Del. Skaw/Passero range for a trip of about 30days 12.5
Handy Size Market
Del. Skaw-Passero for a trip about 35/45 days, redelivery o
HSI 28,000 Recalada-Rio de janeiro range. 12.5%
HS2 28,000 Del. Skaw-Passero range for a trip about 35/45 days. 12.5%
Del. Recalada-Rio de janeiro for a trip about 35/45 days, o
HS3 28,000 redelivery Skaw/ Passero range. 12.5%
Del. US Gulf for a trip about 35/45 days, via US Gulf or NC o
HS4 28,000 South America, redelivery Skaw/ Passero range. 12.5%
Del. SE Asia for a trip via Australia, about 25/30 days, o
HSS 28,000 redelivery Singapore - Japan range including China. 25%
HS6 28,000 Del. S Korea - Japan range for a trip via Nopac of about 40/45 250,

days, redelivery Singapore—Japan range including China.
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AR Mt s BURR L R A S0 B A BRI S A
A2 % Bos| - PEAMES A 0T GM(1,1)euE B 2 (B EAT 0 2000) %k
& BDLE i 4 BRI HEA] © B3k R4 A 74T ST
XV = (x©1),x© ), x ()

BA O HES - R4SEFIF- & R 44 & (Accumulated Generating Operation,
AGO) =t %k XV & X - & AGO B 7 0

x D _( M (1), x(”(2),---,x“)(n))
(i‘%@fﬁmw»niﬂWM)
k=1 k=1

FE I TG KRG E A

SREGN M

R 2 A LR B

_ékmm+ﬂwn] I
_%hmupmw@ﬂ I

~ %[x“)(n ~1)+x0(n)]

(E TS SR
=[x @2).x0 @), xOm)]"
#rad (DA D hthicarrb &~ GM(LD)EA ch- FEAcA 3 4258(2)
dX:) +ax” =b (2)
e FEFT A TR RN

WW+U=PW®—ﬂe“+§ (3)

200 xXVD=x0) » QAT REFPHREEF - X R R L
(Inversed-Accumulated Generating Operation, IAGO) » P| ¥ £ &R h2 & 7] :

%”&):{XWO)—E}EN“”U—ea)
£ k=120 BT @R 2B A

RO = (%0 1), %0 2, L0 (m)
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LA S X R - KRR L AR - 0 B R e
B2+ I_E'_F'B‘_VF%_;Le( ) A X ek ”fq%"‘ﬁmm BGE T A o
27 e (B R AT 0 2000) ¢

O (k) ©
e (k)= (k)= 2 (k) 100 % , k = 2,3,-

00|

HAER 5 1-e(K) » FTIOHFLR < 0 90% » Bl K3 h3f RIoci 24 o

- B R 5] ARIMA #23)

AP HRERRF AP ¥ @ * o> 2 £ Box and Jenkins (1976)#% !
gip A Ep’fff & # % T 3247 (Auto Regressive Integrated Moving Average of
order (p,d,q) & #- 5 ARIMA(p,d,#-3] » # - 4 & F 4o !

%, (BN1-B)' X, =6,(BNV,, t=1..T

#d Y (B)=1-¥B-..-¥,B" 6,(B)=1-6B-..—-0,B" ; Bf-5 s #:&
¥ %]+ (Backshift operation factor) ; BX, = X, , 5 d B] % & £ & d=t s X, 5 #47
TORRAEAOSIEREE T SRR E2Z R L8V 249 « g0
J’—ﬂﬁavmiﬁﬁg0’%£&é#&’uqai»x“a%gk—@4
AR Bz eny R

fosFTLRALC PR A AR F Renie L BAIE R T 4EA T B
XA AR LA E TR FIE 4L £F 1 1 ARMA(D qFic

¥,(B)Y, =6(BN, (4)

kpeig BAY, B Y, =(1-Bf'X, 29X Bd=x£Atsehig » HF A% p-
q & 4ot i+ i\,f,' TR IR o - B2 % R i}k M T fE (Covariance
stationary)en i 7] > A X e R EL SHccnH Y BT AR 0 P 3 R BEeang i
ZERBEORFIEFFIEDA Fa §97h ko RTird § FAFFEDT Fa
Ao FLLRIILYY, 0 BV €

E(Yt): E(Yt—s): M VS

it B T oS B TR Y, 2 Y hp 2 4p B S fic(Auto Correlation Function,
ACF) frify f 2\ 4p B & #ic(Partial ACF, PACF)4r™

_ COV(Yt,ths) _7s
Var(Y,) 7o

S

ACF r &5 enilic s 7 B
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1 P Pa P
P 1 P P
= 5
Pss Psa Ps2 Psz 0 P ( )
1 P Py P
P 1 Pi o P
Ps Ps—2 Ps3 1
5 o Z(Y “Y)(Y, ;- Y) N
PACF 5 py,pyseees ps ndndic e ¥ 1% p (] )= > k&3t
=

Zm—h

pi 8 o B pLpy,..., psEidi ) T RSN dip, 2 E BIE p()) B
K dept (T R @ i E G L o Wei (1990)4 F| p(s)en% B #cw 14 % T 7
R

1
Var (p ()= s -
HEE) W NI

T
395 g PR AE DT R Var(p,)= L v %53 ¢

B P(S) ~ P A B % H A i I L (T Var(p(s)) £ \/Var((pss))mr' 3+
BT IREp 9 H a0

ko e ARPEA Y, (BY, =V, T > 9, 20 ¥ @ =0 Vs2p+l; @ &
MA@QBA T Y, =0,(BN, T » p, 202 p,=0> Vs 2q+l - @ ARMA(p Q)4 % **
L AR(p)fr MA(Q)enisw & » — A A i AR(p) > 2 18 £ A 4 R feip MA(q) >
WA T AP qey prqA AT T g AL BB R Sk P
¥ A * iE it &) T 2 5242 (Conditional least square estimator, CLSE) &k & 2+ 7]
?;Qﬂ;: ° ;Lz‘}\‘ (4)):1 24 f‘:r

Y = WY 4t Y Y, =0V, - OV,

q t-q

e T AV =Y WY e, Y, OV et OV, 0 A i ivﬁ B

t=1
2 SR 20,7 % CLSE = iz en T i JLSE§ » Tl t— j<Im -V,
P TR EREF AL - AL H L 00 R i iR E S~ o
FRARL oA AL T adp AR > BT FL MR & kg o &
A P () g RE|E D BE A E P RIE s B ’5%‘%%'_*/)5 NN
0> PIFfEALZF R4 5 ZR > TRZALT M - ARLFTF M > RSP
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R ZIY, ¢ W Gk Shehjl d £ A A~ 03¢ 0 Fp A HCRI A R S
BE TR o ALERAM > SABES LR F T LEATER A k2R
BIE o TERS & Y GER B Y, £ CLSE 3 1 % e i i® 5t 12 40 4l cfa
B N ST

Yo=Y, =Y, + OV +o OV

He t=T+1,T+2,. 5 AFFtE B33 EkNERPEEF 5 o r

Y=(1-B)'X, »f* - @ BER 7@

\(‘:(1—13)dxt:zdlci“(—B)ixt:zdlc;’(—l)iH :Xt+Zd‘,Ci“(—1L1 B IV
i=0 i il

4 d B L 7z, - 3% S 4 .
Fox =y =Y, F X ZARRET T AR R
i=1

~ ~ d ’
X =Y -2 Cl(-1)X,,, t=T+1,T +2,.

I TG HE A VEL

) Zn: )A('(O)(k)_ X(O)(kX
MAPE =— x100%
T 32 ¥ 7 ~ v 3£ (Mean absolute pencentage error, MAPE) % E

Y AR EEINS 2 A o HiE .\.} o o BOA] I FE AR R A \-}53 » IR P
Jl«’-»kd-%;—h)ﬁiﬁ_}lcab—}é{ )iﬁ—x o MAPE i< J:‘L"’fg—'mj“’ﬁlﬂnb’; N
ST fAE B dok 34T o

%3 TIEGHE AV FELIERN S 2 E s
MAPE & TR A 4
MAPE < 10% % B
10% < MAPE <20% T
20% < MAPE < 50% & T
MAPE > 50% * I FE

74 kR Chung et al. (2009).

< BDI ;}F]g{?ﬁ:ﬂgﬁxg FR TR FHRE EFR - F A% B 458
P ~iF TR F RS AR GMCL, DRI A BiE 7 AER] S FIROR 4 R
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WR-p a2 0 R BT RS ARIMAGD, d, @)BR3IEERE > T AT
HIpRl2 % o bots 4™ MAPE & 1% 3 SE iRl AR 3 1R 28 > 2038 B BDI 47 ek
i EDTRIECE] -

- ~GM(L, D&% 4147

A2 0200797 30 p 5 A% B P~ (F0k) 0 (TR E
(L sogc)chdp o dew 8 0 2 (7 BDI 3 BIERIF A - IR AR Z B (7
Bo~dE s 2 s F)IpHcgE o B2 AP M Ap BT R ot 2 - 91T o iRl BDI gk
P N S FPREE TR EfeR L 0 Aok 4’P‘fr’)‘]ﬁm2?'lii5’ﬂ‘%ﬁ
T o BDI dp#icehip ~ ik~ ¢~ Tl A 5 99.96% ~ 99. 56% ~ 98. 35% ~ 94. 87% -
TioiE 5 98.19% o Flet o & A HCAITRR] BDI g #c i - pnin AR IR o

% 4 J’Kﬁf‘]?‘] BDI#F}J@’(B ~3ES S ﬁrﬁﬁ’ VS B ~ FRB] lgv'fr'%(
ERE S i B ? dadkc F dn

K

ElR o EERIE ][R L0 R R B[R E AL R R EFRIE[AL06)|F R E TR E | AL

13,703 [3.703 | 0 [3.536[3.536 | 0 | 1958|1958 0 |7.123[7.123| 0

2(3.703 [ 3.704 | 0.03 | 3,777 [ 3,793 | 042 | 1,658 | 1,640 | 1.09 | 1,164 | 1,038 | 10.82

3[3.734 (3,731 | 0.08 | 3812 3,778 | 0.89 | 2.540 | 2,469 | 2.80 | 1,574 | 1,633 | 3.75

413,757 [ 3,758 | 0.03 | 3,746 | 3.763 | 0.45 |3.823 | 3,719 | 2.72 | 2,731 | 2.569 | 5.93

5 3.786 3.747 5.601 4,043

6 3.813 3.732 8.345 6.362

7 3.841 3.717 12,703 10,010

T ¥t FE R (%) | 99.96 99.56 98.35 94.87
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iR BDI g #cp ~ 3 ~ 7~ F2 dpdkc
HEFE S Fip ¥k LS Fdpk
2 7 ERES 2 ik | HF ip ¥k 2 ip ¥
2009/06/25 3,703 |2009/06/8-12 |3,536.40| 2009/03 * | 1,957.82 (2008/7-9 * 7,123.45
2009/06/26 3,703 |2009/06/15-19 |3,776.60| 2009/04 * | 1,657.95 |2008/10-12 * |1,163.53
2009/06/29 3,734 |2009/06/22-26 3,812.00| 2009/05 * | 2,539.84 (2009/1-3 * 1,574.37
2009/06/30 3,757 |2009/06/29-30 |3,754.50| 2009/06 * | 3,822.55 (2009/4-6 * 2,730.90
[t = ]
ARIMA i£2~BDI p ~ 3% ~ * FH 8 F2 dh8k
P dpdc
2 F dp B 2 SRS 2 F thdk
2009/05/11 p 2,215 2009/05/26 p 2,942 2009/06/09 p 3,583
2009/05/12 p 2,253 2009/05/27 p 3,164 2009/06/10 p 3,452
2009/05/13 p 2,332 2009/05/28 p 3,298 2009/06/11 p 4,383
2009/05/14 p 2,432 2009/05/29 p 3,494 2009/06/12 p 3,583
2009/05/15 p 2,544 2009/06/01 p 3,681 2009/06/15 p 3,783
2009/05/18 p 2,605 2009/06/02 p 4,106 2009/06/16 p 3,951
2009/05/19 p 2,644 2009/06/03 p 4,291 2009/06/17 p 4,026
2009/05/20 p 2,665 2009/06/04 p 4,093 2009/06/18 P 4,073
2009/05/21 p 2,707 2009/06/05 p 3,809 2009/06/19 p 4,070
2009/05/22 p 2,786 2009/06/08 p 3,646 2009/06/25 p 3,703
Fipdk
#F dp B 1N SRS #F th ¥k
2008/10/20-24 p 1,223.8 2009/01/05-09 p 805.80 2009/03/16-20 p 1,894.00
2008/10/27-31 p 938.2 2009/01/12-16 p 901.80 2009/03/23-27 p 1,732.60
2008/11/13-07 p 827.2 2009/01/19-23 p 913.00 2009/03/30-04/3 p 1,592.83
2008/11/10-14 p 828.20 2009/01/26-30 p 1,023.80 | 2009/04/06-09 p 1,473.25
2008/11/17-21 p 852.60 2009/02/02-06 p 1,340.60 2009/04/14-16 p 1,543.33
2008/11/24-28 p 757.80 2009/02/09-13 p 1,948.20 2009/0420-24 p 1,834.60
2008/12/01-05 p 677.00 2009/02/16-20 p 1,976.60 | 2009/0427-05/01 p 1,798.60
2008/12/08-12 p 703.20 2009/02/23-27 p 1,998.00 | 2009/05/05-08 p 2,092.50
2008/12/15-19 p 822.80 2009/03/02-06 p 2104.80 2009/05/11-15 p 2,355.20
2008/12/22-31 p 783.00 2009/03/09-13 p 2,230.80 | 2009/06/08-12 p 3,536.40
P dpdk
PR in B PR ¥ P ¥
2006/09 * 4,039.14 2007/07 * 6,572.14 2008/05 * 10,843.65
2006/10 * 4,027.64 2007/08 * 7,195.09 2008/06 * 10,245.10
2006/12 * 4,189.73 2007/09 * 8,574.05 2008/07 * 8,935.74
2009/01 * 4,335.81 2007/10 * 10,425.91 2008/08 * 7,402.50
2007/02 * 4,461.68 2007/11 * 10,542.58 2008/09 * 4,975.09
2007/02 * 4,398.75 2007/12 2 9,854.13 2008/10 * 1,807.52
2007/03 * 5,118.45 2008/01 * 7,171.95 2008/11 * 820.95
2007/04 * 5,726.22 2008/02 * 6,874.24 2008/12 * 744.58
2007/05 * 6,393.62 2008/03 * 8,083.61 2009/01 * 911.10
2007/06 * 5,772.14 2008/04 * 8,286.86 2009/02 * 1,815.85
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The Performance of Baltic Dry Index
Forecasting Model:An Application of
Time Series and Grey Forecasting Models

Gin-Shuh Liang  Cheng-Chi Chung  Huan-Yi Chen

ABSTRACT

Bulk shipping markets are close to a perfect competitive market that is influenced
by many unpredictable factors. Freight rate and charter hire fluctuate unexpectedly
so that owners and charterers encounter extreme high investment risks. The purpose
of this paper is to forecast and analyze the Baltic Dry Index in order to effectively
reduce shipping market risks. This paper applied Grey Model (1,1) and ARIMA
(p,d,q) Model to construct BDI forecasting model for bulk shipping service, and to
discuss its accuracy. The results of this paper will provide owners and charterers as a

good reference for chartering decision-making.

Key words: Grey forecasting, Auto-Regressive Integrated Moving Average, Baltic
Dry Index, Bulk shipping transportation
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AR g R A4 EF A o 5 EIR(2005)F * A ER] GM(1,DHEG o e 2t
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%z, FOEBGED FA AR FREY: B )
AELPTECESEED B F ARP L R BT £ 5 R34y iﬂ BT AR e sEe: a9 ]
%Ei e Ex}: Tk B0 A AR BT R B SRR B )
4”' ﬁ%] M -
31 {7 BPl e LML
1998 & 11 * 23 p =& "W}i}i%&“ A2k ¢ ik BPI pEFERR 4 =
AR B SR LA e 01998 £ 12 7 21 B F]—A’?# BPI#FEC47
B SR T EAE 2007 £ 17 2 P B g GRFLRU R S iF
WA RAELAE S 25% 2010 £ k5T £ 5 1RIU]40 4, ﬁtﬂi {7 ks
BARSREE ek LR R THEY: A )
21 RhERF AT EFRUVNGHERE EABRR T (e TRER: 68 )
P R AR | Ay g e P ST AR S i A
PIA 03 | 74.000 1Tic | Skaw-Gib to Skaw-Gib, Transatlantic RV, | ;o || - {#AE: e B )
- ’ duration 50-60 days
P2A 03 | 74.000 e | Skaw- Gibraltar via US Gulf to Taiwan-Japan, | g, || - {f#stb: TAER: G5 )
- ’ duration 50-60 days
P3A 03 | 74.000 e |.dranspacific round voyage, duration 35-50 | g, || - {#EtE: TAIER: B )
- i days
Delivery Japan-South Korea range foratrip | | _ e smey: a9 )
via US West Coast-British Columbia range or
/e 74,000 e Australia, redelivery Skaw-Passero range, 25%
duration 50/60 days
FAL KR ¢ A2 F® A The Baltic Exchange (2010) -
d AL ,'fi’}&fi A BRI A et e e R AL 3y (sl FREY: AE) )
B B Jo SORRERA A FE R L R L ks
A icich BDISREE }’F] #oo ik Ay i!g] * ] % A 5 R 4 BCI-BPI-BSI & BHS[
. féﬁfﬂgt o 3T E Rt 4 BDI &8 Y Jilpgt"k’ R Pﬁ#p&m% i A%
Wed 280 . R TRy BF) )
A;\, 1999-2009 £ . B b 4 BDI :# ,% iﬂg@% 235 P W‘#ﬁﬁﬁl’ B ///{%EWJ: FHRIEE: 5E) ]
- (sl FREY: A9 )

P BDI #; #& BCI 4 #& BPI 4 # BSI 4 # BHSI 4 #c

1999 | 1338 () | 1252 (9 | 1,065 (O

2000 1,608 (20.16) | 2,187 (74.71) | 1,540 (44.63)

2001 1,217 (-24.33)| 1,473 (-32.66)| 1,248 (-18.96)

2002 1,137 (-6.51) | 1,394 (-5.32) | 1,130 (-9.47)

2003 | 2,617 (130.11)] 3,663 (162.66)| 2,544 (125.14)

2004 4,510 (72.30) | 6,011 (64.11) | 4,383 (72.29)

2005 | 3371 (-25.26)] 4,603 (-23.42)] 3,128 (-28.63)] 1,869 ()

2006 | 3,180 (5.67) | 4289 (6.82) | 3,021 (3.43)| 2,248 (2029)| 1,402 ()

2007 7,071 (122.39)| 9,922 (131.35)| 7,033 (132.81)| 4,538 (101.82)] 2,219 (58.3]

2008 | 6,390 (9.63) | 9,363 (-5.63) | 6,090 (-13.41)| 3,973 (-12.44)| 2,006 (-9.6]

2000 | 2,617 (-59.05)| 4,104 (-56.17)| 2,405 (-60.51)| 1,658 (-58.27)] 788 (-60.7
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= =
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AERES L1 K58

T PR E (%)

2005-2009 44.40 44.68 47.76 48.21 42.88
1999-2009 47.54 56.29 50.93 48.21 42.88
Hpzri ()4 om % & % BSUBHSI A %]+ 2005 & 7 7 1 p/2006 & 9 % 5 p 4% o
FOR &R &< 3§ Clarkson (201002, - R vREy: 6
T s TRER: a6)
dE 2V REERR RS AL SR F Sl didcc BDIFR IR (Mt FROY: BB
Falicd 1999 & 1,338 B &3 2009 & 2,617 B+ Ak fgit 95.59% » T 3o it
47.54% 3 BCI i8 f dpdicd 1999 # 1,252 B+ kI 2009 & 4,104 B fkigid
ZN&%’ibﬁ§§5M%MBHL¢ﬁ&dD%EI%S¢P%EMWE
2,405 B > FktgiE 125.82% 0 T 3ot #siE 50.93% ; BSIE 4 #cd 2005 & 1,869
BT D 2009 £ 1,658 B o gk igiE 11.29% > T 32k 653k 48.21% 5 BHSI i i 45
#cd 2006 £ 1,402 B 5 3 2009 £ 788 Bho ik 1 iE 43.79%: T 3ok #s iE 42.88%:
FRa 3 A hATT EAEL L ENRE S Tioa 3 i 42%0 2 gk o
3.2 F0ET HipeRe (e FRey: 65
VUREE A T FURAE D Frhd § RS B A A ) 0 A&
T AT £85I AR 2T J@mﬁwmom%m%@
FEFEIIERE W ETEEE CBFIARL ERHPEEE S HER
A RECE AR T F o kA B AEL - 193 CJ%ﬂfS,OP,@QlQ)fiiffﬁ:, _{#e: FREE: 08
2000 2009 # RIECKAGHELE o dod 3 o - AR RE: A5
43 rRECEA LS //{%ﬁtﬁ?ﬁ@%:ﬁﬁ
) o s 3] " £ 5 | REdENA | EiEY z 3
‘ ol [ 0 % o 4l [ 7 9 12 | ol [ 9 % o ol [7 W 1| 0l [F 8 B
2000 512 83.41 994 69.77 1,017 | 4629 [2,846| 75.41 [5,369 275
2001 532 87.05  [1,074] 76.01 1,101 | 50.56 |2,770| 73.33 |5,477 287
2002 542 89.39 |1,108] 78.85 1,179 | 54.55 |2,718] 71.96 [5,547 295
2003 564 93.6 1,123 80.07 1,231 | 5729 (2,685 71.11 5,603 302
2004 610 102.33  [1,205] 86.36 1,308 613 2,726 72.5 5,849 322
2005 657 110.99 |1,299]  93.69 1,410 | 66.82 |2,758| 73.52 [6,124 345
2006 713 121.11 [1,399] 101.75 | 1,501 71.7 |2,768] 73.82 6,381 368
2007 768 131.46 [1,479] 108.23 1,599 | 77.01 |[2,839] 75.68 6,685 392
2008 822 143.3  [1,558] 114.75 1,709 83.1 2,888 7698 16977 418
2009 954 169.83 1,631 121.1 1,866 92 2,857| 76.44 7,308 459
T4 L & (%)
2005-2009| 9.41 10.73  [6.25 7.00 7.37 8.47 0.95 1.07 4.55 7.34
2000-2009| 7.23 8.30 5.68 6.34 6.98 7.94 0.06 0.17 3.50 5.89
FAL kR C A2 F®A Clarkson (2010) o
# 20002009 & £ 2005-2009 i TSP EAEE E KA T 0 2K, A
7M%E5”%°ﬁp~’ﬁﬁqWﬂ?%§“7%¥4’E%iﬁﬁwﬂT’
R ARECH A R WA e o B RIS R F A S 20052000 # 1 e
AP E R ek S 0 R GAE R T £ 5 1R 2 R o
33MEIHPRF R AR Fuey: 65

7
e
=5

pPArEEE LRI ARAFFRE LA TG 2R ERS LR
FLERARFE - FABFEFZ AL AP ERRAREZHELE a3

24



M BB~ F I SCERUE T £ 8 4R AR A
PlE £ £ §PpE & ,a,@\z BodeR C BT AR BEAER G LY
PR ATFEFERNS T BE L f R G B R A S o 3R

FEAHIE RS LIRS TQ%%{{; @ & H- o 1345 Clarkson (2010)51;* , }_»Tj'

A ABRERE G s(% 2 g Rst ek fljirjﬁjf{’iﬁﬁﬁijé 77777777777777
ia‘g{% —Iijﬁ\'n—y = 5.74% > /‘\-Q#L’E‘I% ) 1.61% i i}?‘f{f?ﬂ#g%{% = K
4.56% - 27 2000-2009 # T 35 £ F L@V o AR AR 8 ”‘#ﬁ = e 5;;1 .;\,

RN 2RSS NN S RS LR L P S PRI

Iy

F4 RIT LA R e R ok Ry H o

AE

b A
PR (#)

NI %%
#HH | AR | B ¥ | #F 3 [ HAE | L

i 2L
43 B

Jodch -

2000 147(11.47)516(12.91)] 264(6.88) | 54(0) |30(-9.09)| 1311(9.98) | 749(3.03) |2060(7.35

2001 |450(0.67)] 550(6.59) [260(-1.52)| 52(-3.70) | 31(3.33) | 1343(2.44) | 765(2.14) |2108(2.33

2002 |480(6.67)| 573(4.18) | 271(4.23) | 55(5.77) |30(-3.23)| 1409(4.91) | 776(1.44) |2185(3.65

2003 |515(7.29)| 619(8.03) |264(-2.57)| 60(9.09) |29(-3.33)| 1487(5.57) | 815(5.03) |2302(5.35

2004  586(13.79) 660(6.62) | 275(4.17) | 68(13.33) | 31(6.90) | 1620(8.94) | 873(7.12) |2493(8.30

2005 b58(12.29) 638(4.24) [272(-1.09)| 78(14.71) | 31(0) | 1727(6.60) | 900(3.09) |2627(5.39

2006 |722(9.73)] 729(5.96) | 291(6.99) | 79(1.28) |30(-3.23)| 1851(7.18) | 956(6.22) |2807(6.85

2007 |782(8.31)] 772(5.90) | 304(4.47) | 84(6.33) | 32(6.67) | 1974(6.65) | 986(3.14) |2960(6.45

2008 [843(7.80)| 793(2.72) | 314(3.29) | 86(2.38) | 33(3.13) | 2069(4.81) | 997(1.12) [3066(3.58

2009 |907(7.59)] 822(3.66) |312(-0.64)| 79(-8.14) 21(-36.36) 2141(3.48) | 942(-5.52) |3083(0.55

5% £ (%)

2005-2009| 9.14 4.50 2.60 3.31 -5.99 5.74 1.61 4.56

2000-2009| 8.56 6.08 242 4.10 -3.53 6.06 2.68 4.98

L (R T R FEF o
FAL KB ¢ A2 FEA Clarkson (2010) -

RS Y T I7AE =3
Al LBEMN g i raEeELNo
*’?IS, ER _g»..l ff}&i ;/‘i;u' ‘3‘\%?9&'4'“1/1' ° '#4"'—* i;‘ﬁ {Aiﬂ&]‘ 2k o r;';}n:p)i 3__‘3
E&]?’\’ TARBEARL AN L ER s E N E £ o 3 ISL(2009) 535 |
WO R RENTRFAE T AR SHA

FEOMELY QP ARERLG KBS 1R

PHFRIFLD A FRE e ENF R

G5 RIcAgpdcp iRl v MRS HE
e k¥ BAH 9 R 5 ¥
— ~"-I-‘(278 5) 1.;£7(250.5) 1.2 ®(133.4)
s 2 % 35+ 7 %(2509) | 2.% %(85.2) 2.3 % 4(116.8)
3.0 (115.3) 3.4 £ 74(66.2) 3.0 £+ (20.8)
o 1. ®(379.0) 1.p ~(186.5) 1.3 B(62.5)
ST 0 pA389) - - L 2. #®A3L2)- - 2.2 (49.7) - - - | =
kel 3.3 ®(106.2) 3.4 % %(30.9) 3,60 B %(29.2)
,,,,,,,,,,,,,,,,,,,, SRR R S IR T I S Eﬂ%
'}f—?‘w’}i"\ﬂ@—%iq, n/—{-—?&—?_{;/”"ﬂiv.‘al_p 6447?@“?‘#? ﬁx“*i‘"i"‘ E
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o2 B4 o 1395 Tvedt (2003)F7 § 45 1 > 45w 55 1 2 “zi:\%fl\l’\mi%/ﬁ‘“ ®iE
%3 ";‘1 Bgddp Flgdp w E PR RE > B2 PR R RN FULipeRiR g
E AL LB R RS HA R R € B & S El
TR SN e RALEEE LA T 0 2009 & >3f z%ﬂ’ 4 459 F o
2000-2009 # 2. T 358 £ & L 5.89% > T 7 -&:Li:’h;\-v\ *BE 734% - L FRG
fdm 3 02009 £ 23kicicf F A R 5 30.83 o H Y T X gzdcp b 69.45%
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€ RS S

B Ey st A RRfE FREY: 55
AEEPIAFRA P AT L5 fé""“]x' #F,g:é,\%‘wﬁ« PN & FEAE

RIZ P NS BER R 218 o

4.1 & IERIS 2 e TRey: 69
A ¢ 5% (Grey Model, GM)E_% & [k Yoz AdF > » B A d k@2 o

B R R- EREE S TFEFPAR LN B2 AT AN L

A I B2 LT 2 %aﬁﬁ?%éi*%éﬁ’ﬁiﬁﬁﬁﬁiiﬁ

e G RIR 0 REF S AR BN S RSB 2 HNE T G A S

A2 2 2 RIER GM 54 o 50 H B GM(LDESHmRE > 7 flr & L2 2

GM(L,1) 72 i2 & RHESS > 7 2 GM(1,1)% L8 & f5¢ « st ey an

PR A S ST T - PR AUEE 4 S GM(L D)2 i (R (s FRER: 65

7€ 5.2000) o A FE R GM(1, D RS 2 — P fle & 425 ¢

dx® RE: G T

HP t5 a2 p R asF B0 b i % a b it
F RSl o B R ASE Ao T Ao

X0 = (x (1), X2, x 7 () ©) - EmuRmERE
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Generating Operation, AGO) » 1 5 % & 2 ¢ B 2 4 > 135 1 Rbpdicr| 2 4

oo a2k x5 x-S AGO #e7) 0
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AERES L1 K58

A LEIITR LY BT RAIITTRERY T GMLDA L8 3 55
o J RO -

RO =(%O0)+ 201,20 2)+ 20 (2). £ (n)+ 29(n) (12)

*‘ﬁ Pifd A2 NS R - HRRIERIS S LR ZE Y o
TRRRE R ERLFAL AR TG HF 41 4 (Mean absolute.

percentage error, MAPE) ¥ #5= X (Mean square error, MSE)¥ 7 B8 % & (7 ¥ % >
Hrr U s R RS RG B R S RP AT

— ~ TG §F AL (MAPE)

)A(I(O)(k)_ X(O)(k)
44444444unm% (13)
T 30E 4 A L (MAPE) A sn GHEERS Y AR EEINS | A o
MAPE I’E{_f} ,J~ ) g\ T fi;\l F;E’?] s= g gé 5 ?’ st_}\‘ ]4' »J-“AL B y’hfﬁ—( f\;f;icﬁz
EHFER f ~ - MAPE g2 4 %ﬁ\wi 4@ Ar A% s dod 6 4

7 % MAPE ] % 10%p¥ » % 7 58 8 it RHFE o
F 6 THGHE A ELFRE L 8K
MAPE & FERla 4
MAPE < 10% F R
10% < MAPE < 20% O
20% < MAPE < 50% )
MAPE > 50% * I FE
Jof %k - Chungetal. (2009.
-« 35+ £ (MSE)
1Q :
MSE = HZ(fd“’)(k)— x©(k)) (14)
A _ _ _ _ k7:1 777777777777777777777777777777777777777777 A
5% L(MSE) 5 % 5 x" (k)& fﬁ’?‘ﬁ%?'ﬂol('f),%j’i i", o f?: R
B o LR ’??’%Eﬁi’?ﬁiﬁ'ﬁéiﬂﬁ ‘] BI3E lg,é?}-fa‘
= U 3
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Hii ~ R B

ji(FPEk—-APEkt>/
n-1

CE LD D ACERGET £ 8 R4

o = (15)
> (APE,)*/n-1

Ao k2 ] _

KO0~ X"k-1)
Ho o FPEk = r(O)(k 1) P#E*ﬁf‘]’% i
X(O)(k) X(O)(k 1) . \

APE, =2 R R -

US98 IS RASHEL LA 2 ek L 7
AR d U R ok T R T TS LY
’F}ig s hopt I A TR MBSV TR B R ""'3,,‘ RIBIFZ_ R e A h - 22 TR
FLEE G FHE 19D,

%7 Ukt 2 3% 22
UA £ R 2 T
Uu>1 W IR R R Y
U=1 B RIERZBER 2R
U<l W RIRR2 LR
U=0 %% 2 1}”/?]

I~FRET A

W kg AT F BPLdpdic £ AR
HAERSEY H ~ R BFRETHG -

5.1 A TERIEE A

(
S
P
)

iéﬁ%%&ﬁﬁﬁ%ﬂuﬁﬁ‘ﬁﬁwﬁ§ﬁéBHﬁﬁf:V'
?%“*ﬁ%ﬁ@ﬁ%ﬂ’%ﬂﬁﬁam"—%# 4 30-50 % Wik TR
Bk e AR AR GM(l DA £ 38 50 22 2009 & 7 7 ! pi 20103
9 % 30 p BPI4;#c & Bljk BPI 82 * ~ g7 bk’f}i:fﬂgt\—lijﬁi A u] i
Fedi+gd w—'w%ﬁ LBPuﬂgcﬁﬂw O E SRR RO AT BPuﬂgm:

8 i dp HAbH 2 2 4Fe T

B2 Mo 7-1» FEIR|R 52 #3000 BPI a‘p BN FER F ot 8 #77F o

% 8 % ip BlE B ﬁf??—/P | BPI 5}'];] ﬁiﬁzr& g H 9

e FrE oy E s =i N e
[ 94.46 93.69 90.58 87.73 84.36 81.36

B 9339 88.49 86.61 85.27 83.72 8436

3 93.05 9227 92.03 90.94 90.20 87.61

TR RA 93.63 91.48 89.74 87.98 86.09 84.44
e BAE Ly T U T T S R I
; 87.18 87.91 88.78 85.78 82.55 81.44

R 80.53 78.11 62.55 64.76 40.40 11.52
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PEFEE LY LY

% 38.51 16.85 21.76 25.53 27.76 29.58
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Abstract

The bulk shipping market is almost a perfect competitive market. Since th|
market freight rates and charter hires are mainly decided by vessel tonnage supply an
cargo source demand of the market; meanwhile, they affect owners’ shippin
revenues and charterers’ operational costs. In the bulk shipping services, the vessel
can be divided into four categories by the vessel’s deadweight tonnages: Cape sizg
Panamax size, Supramax size and Handy size. Under certain market conditions, th|
Panamax vessel can compete with not only Cape size vessels but also Supramaj
vessels on partial transportation activities. Further, the swing of the BPI inde
directly indicated the price fluctuation of freight rates and charter hires in th
Panamax market. Moreover, since most of the earlier researches only discusse
related derivative instruments and vessel prices; they did not focus on the particula
target for analysis of the market and its index. The vessel tonnage supplies an

cargo source demands were used to analyze the present bulk shipping market.

Besides, the Grey Model GM(1,1) of Grey Theory with the recursive residual mode
was applied to forecast the trends of BPI index in different periods, and then evaluate
the models and discussed the results of the interval estimation. To conclude, thes
results showed that the vessel supply and cargo demand was getting increasin:
recently in terms of market supply and demand. In the future, the BPI index wi
take an upward turn in the short-term; however it may become downwards in th
medium- and long-term. The findings of this research can be used as a goo
reference to owners and charterers when they are making chartering decisions, whic
differ from the degree of operational risks.
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The Application of RFID in Ports of Taiwan

Tzay-An Shiau Li-Mei Lin Chwan-kai Kao Ding-Hsun Hsiao

ABSTRACT

In recent years, the major international ports around Taiwan have not only
vigorously boosted the development of software and hardware to promote the
business efficiencies for inviting more fleet of international lines to call at the ports,
but also actively developed their port logistics to improve the competitiveness for
attracting international logistics enterprises to establish their business in the ports. To
respond to the globalization of rival competition, the ports of Taiwan are under the
corporatization reform and apply the technique of Radio Frequency Identification
(RFID) , with the features of contactless reading, massive reading and unique
identification, to the domestic logistic operations and the control of cargo
transportation in order to increase the automation of logistics operation and ports for
strengthening the competitive advantages of Taiwan’s ports.

Keywords: RFID, Harbor, Automatic Gateway Management System
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Ll S P D T Q

S (1,1,1) (1,2,3) (2,3.4) (3,4,5) (2,3,4)

P (13,12,1)  (L,1,1) (1/4,1/3,12)  (1/3,1/2,1)  (3,4,5)

D (1/4,1/3,12)  (2,3.4) (1,1,1) (1,2,3) (2,3.4)

T (1/5,1/4,1/3)  (1,2,3) (13,12,1)  (1,1,1) (1/5,1/4,1/3)
Q (1/4,1/3,12)  (1/5,1/4,1/3) (1/4,1/3,1/2)  (3,4,5) (L1,1)

2 %’3;}7? 2@ vENTERE
Ss=(0.179,0.335,0.616), Sp= (0.096,0.163,0.308), Sp=(0.123,0.240,0.453),
S1=(0.054,0.109,0.205), So = (0.092,0.152,0.266).

U2 R (5)(T) > P EF BEP PEFARR b
V(Ss,Se)=1, V(Ss,Sp)=1, V(Ss,S1)=1, V(Ss,S0)=1; V(Sr,Ss)=0.429, V(Sr,Sp)=0.615, V(S»,
St )=1, V(Sr,S0)=1; V(Sp,55)=0.743, V(Sp,Sr)=1, V(Sp,Sr)=1, V(Sp,S¢)=1; V(Sr,
Ss)=0.103, (S1,5¢)=0.669, V(Sr,Sp)=0.358, V(S1,5¢)=0.724; V(Sq,55)=0.322, V(Sq,
Sr)=0.939, V(Sq, Sp)=0.619, V(So, S1)=1.
BESES 56 R E RARR (£ 2) 0 BB RfRHAE Ll
$ e A A E R R EEGER T o 495 2 8 (9)~(10) 0 T @ iEH e §
% & ¥ 5 d (S)=V(S1> S2,83,S4,S5)= min(1,1,1,1)=1, d (P)= V(S2=>S1,S3,
S4,S5)= min (0.429,0.615,1,1)= 0.429, d (D)= V(S3 > S1,52,54,S5) =
min(0.743,1,1,1)=0.743, d (T)=V(S4>S1,S2,S3,S5)=0.103, d (Q)=V(S5>S1,S2,S3,

S4) = min(0.322, 0.939,0.619,1)=0.322. &% » & =

W, = (1, 0.429,0.743,0.103,0.322)"
2 (10) 0 7 @ IE BRI PRE BEEE
W, = (0.385,0.165,0.286,0.04,0.124) T
% ND(Sg) =0.385, ND(S,) = 0.165, ND(S,) = 0.286, ND(S,) =0.04
ND(S,) =0.124 - & @ # p| 7 & # & 4 £ £ W, =ND(S;)= 0.385,
W, =ND(S,)= 0.165, W, =ND(S,)= 0286, W,=ND(S,)= 0.04,
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W, =ND(S,) =0.124. s+ BB E % & K ¥ imE B Rp M i BR1K
¢FEERNFF L TIRIRE 0385 o2 5T 0286 0 #FTH 4 0.165 )
TEH0.124 T HAT0.04 c HF LS BRI KR RO FRATER 0 &
FHRE Y R T BERLE 20 R EFH LB PER P 2 FE D LR
Rlenipdie B(RE)wd 314 7.

303 3 PR R IR R A IRAR KO 34 3 DK R EE -
+®p] Sy S Ss ¢ + B p P4 P2 P3 L
S T 1 27 0414 P T 2 2 0451
S2 1 1 2 0215 P2 2T 2 0.351
Ss3 2 27T 0371 P3 27 2t T 0.199
35 3EPKHHEREL-2 A %06 3P HR RGBT
* ¥R Dy D2 Ds €& - R T4 T2 T3 #E
D T 2 2 0491 T T 2 5 0553
D2 271 3 0342 T2 | 4 0353
D3 270 31 T 0.168 T3 574 T 0.094
7 3 ERIK R -R

5 Q Q2 Qs &

Qi 1 3 3 0.445

Q2 37! 1 3 0.363

Qs 37! 37! 1 0.192

2 3 TRIKE | WRFLEAEEE S, S, S5 5 S = (0.23, 040, 0.65),
S,,=(0.18, 0.25, 0.391), S, =(0.18,0.351, 0.652) = & 2 3% (7) (9) (10)¥ & F| 12
T4 £ W, = ND(S,)=0.414, W,, =ND(Ss,)=0.215, Wy, = ND(Sg,)=0.371.
HEE LT ER A (SHEJR-KEEE? K€ & s v B(S3) % = » EFHE
(SVDEE A XEHR > TE R ?]f%rﬂﬁﬁjsw - T L 3CTF AR S B
Ph-TFF > LIbs f- & F as=ERR@RI L LR -

2 4T B R KR SFEREAREE P, Py P35S, =(02,048,1),
Sp, =(0.16,0.33,0.7), Spy= (0.11,0.19,0.43), &35 23%(7)(9) (10)7 # 3| T €
W,, = ND(S;,) = (0.451), W,, =ND(S;,)=(0.351), W,, =ND(Sp,)= (0.199).

BE R LS LS APHLE et S8 B 2wy & AP2) 2
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27 TEF Wk FEMmARE Q,LQ,Q 5 Sy =(0.143,0.539, 1.668), S,,=(0.104,
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A 1 3 4
B 3" 1 2
C 4 2 T

A, B and C stk 57 & & €S, =(0.357, 0.627, 1.106), S& =(0.133,0.261, .498), S,
= (0.046, 0.113, 0.259) - 2 48 € 3& 5 13k 2 5(7) (9) (10)7 @ P/ = ND(S£) =0.661.
P> =ND(S5)=0.184, PS=ND(S5)=0.156 » & T A & [JRi%-K& | ¢ hiE

AR TELRGLOERT 0 BAF-BRENERF AL ERF Co &
FEHFRRE Y ht T BRR LR FHE BRE L DRs s g ()
(9) (10)iF & 2% @ &dhodk 9

5 P8 =W, x P+ W, x PS + Wy x P 348 F B i3 4 ot g > £34 8
LR T A BiEAPRE Aok 100 RS LSRR BRT AEEY L
REE o ERF BAzz o HEF CARLIDER - LRApR 2 A8 ES
BRI LT BFREDLEGEA L T NE L ERFERIRTR S EEPER
(%4 9-10) -

iz~ %%

B ROFEYTEREY > BRFERHUAREN T o2 BER B o
PO FP AR TR R E ERANE R - BRG h E A 0 A 2k
ks B e 4772 7 00 R RGP R T FAAS KR AL B L R R
Boe@ o KRN AR sER B E > Bl EE BT ES R iR
e TENBRREE o L2 A REETR LELERNFORERERNE R

Sl et g FAREREEEL LR Rt

19 ZRpGEA B

EEFT #E kR e eRpA =RpB =aEC
PRI&-KHE (S) 0.385 & J&sw # (S1) 0.414 0.661  0.184  0.156
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FE B 0.490 0365 0.148
e (P) 0.165 #pE= ~(PI) 0.451 0.635 0231  0.140
wig 2 A(P2) 0351 0262 0.674  0.063
1282 A (P3) 0.199 0431  0.366  0.203
FE B 0.464 0414  0.125
21 (D) 0.286 #EpFiE(DI1) 0.491 0.758  0.108  0.135
% 4 (D2) 0342 0521 0465 0.015
WAL R A1 (D3) 0.168 0.445 0338 0217
e (T) L 0.625 0269  0.108
0.040 2 ¥i: 4 (T1) 0.553 0.451  0.347  0.201
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FEE 0.448 0347  0.204
S (Q) 0.124 &= A (Ql) 0.445 0.521  0.465  0.015
w4 (Q2) 0.363 0.085 0476  0.440
% >12(Q3) 0.192 0.550  0.402  0.048
L 0369 0457  0.176
10 Z BERPERL T E - RBELEA
| £ EREA EREB OEREC
PRFEKE (S) 0.385 0.490 0.365 0.148
%1 (P) 0.165 0.464 0.414 0.125
2 d4 (D) 0.286 0.625 0.269 0.108
HaE (T) 0.040 0.448 0.347 0.204
&5 (Q) 0.124 0.369 0.457 0.176
A 0.508 0.357 0.139
R 1 2 3
54 2
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Evaluation Model of Supplier Selection Based on
Fuzzy Analytic Hierarchy Process

Min-Hua Wang Hsuan-Shih Lee

ABSTRACT

Supply chain management can to promote cooperation relationship between
suppliers, the enterprise by seeks for the appropriate supplier to enhance
competitiveness. Suppliers play a key role in achieving corporate competition and
evaluation. Effective supplier selection evaluation design calls for robust analytical
models and design tools. The selection of supplier among alternative locations is a
multicriteria decision-making problem including both quantitative and qualitative
criteria. How to search and plan a well-arranged supplier selection has become an
important issue for the manufacturing development. The aim of the paper is to linked
qualitative and quantitative analysis to evaluate and rank the Supplier. In the
decision-making process, the human preference model is usually uncertain and it is
extremely difficult for decision makers to express the strengths of their preferences. To
solve this problem, this paper establishes a structured model for evaluating Supplier
selection using the Fuzzy Analytical Hierarchy Process (FAHP) to determine the
weighting of subjective judgments. The results show that decision makers are most
concerned with Service level, followed by Delivery, Price, Quality, and Technology.
This supposes model and methods can effectively summarize the views of decision
maker.

Keyword: Supplier selection, Fuzzy Analytical Hierarchy Process (FAHP).
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