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Abstract

The purpose of this research is to investigate how buyers find the appropriate suppliers
from the presence of heterogeneity in supply terms, including price, quality, delivery and
so on by considering minimal total relevant cost. Buyers’ total relevant cost were separated
into expected loss cost and expected operating cost. They had taken into consideration
the different levels of failure risk for suppliers and proposed models to determine the
optimal number of suppliers. However, their models did not involve quality and delivery,
two critical standards in supplier selection. In addition, these models cannot be used to
determine the order quantity and rapidly solved by LINGO. We utilize the decision tree
approach to develop a mathematical model. The proposed model can be easily applied to
determine which suppliers should be selected and how many units should be purchased
from them. We not only resolve the drawbacks in the existing models, but also illustrate
the compositions of total relevant cost, including expected loss cost and expected operating
cost, to help buyers to determine the appreciate suppliers under the minimization of the
total cost. The results indicate that lower acquisition prices may imply worse quality
and delivery and result in higher expected loss cost although they decrease the expected
operating cost. Therefore, managers ought to evaluate the effect of trade-off to determine
the suppliers. Finally, the application of suggested model is demonstrated through a
photomask manufacturer in Taiwan. We divide the supplier’s quoted price into four intervals
and individually show the best strategy of supplier selection. Moreover, we also prove that
increasing the number of suppliers is not necessarily a good policy for total cost reduction.

Key words: Supplier selection; Sourcing; risk analysis; Purchasing management
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EOCPSD = Zn:Ai(l_cik)XQi(l_Ui)+hXH+zn:(|_Qi(l_Ui)/zi—|XTi)+

B HRAATIMEE L4, b FERERA FHEARKZFmE R Raires L
Fh=1,2,....m © FIHRDFAITI0E0F > FIATHBRELEE —Irdok » Bic,=c, =c;=...=Ci
BRI AR L T RG] B F TR E MR A ARk 0 ST E RN
OB " R H T ERVEREI e T HF » Hifdo FMEE TR E RN - T :

if 0<0,<0,," k=1 ¢,=¢,=0

Qi,l <@ < Qi,2 v k=2 Cix =Cin

Qi,m—l <Q < Qi,m v k=m > Cik =Cinm

€y <€y <<cy, °

im

Blde 6 VEGE R Q947 BUR S STIRE AR BI0E » & T0.5%89 474 & © 2820
18 8T %4 4etl & 1 RBIE » Bladrde £39 52% R GG T 4 B THE T 5
BSTIRRR - 12 AR LT RERSHETRAF MG ER > Bk Ry RExEHE
AAER F AR R R LTS -

B A T AEATIE B 20,(1-U,) 5 B % ABF 545 4H 448 B/ 28 00UR B 145 184744 e
BRI MAARGRH LA RAT A RF LR FRERHPRIFOLER - 22
AP X E T2 IR EPTA B ERR - AARETLIDAT - SR RAIAFHA KA RN
xHAL R EAERF -

RO RIR T R — KA RIE R - R H A 0,(1-U,)/t, - 2 BB 3R —
A ERY - EILAITA AP Chang2005)80 7 X+ 4 (0,(1-U,)/1, [ 0,(1-U, )/, ) i
ke b - [00-U)/n R RNFRON-U, )t 2 Rk st - 0,00, )1 8
L0 (U, )/ 1, 2K AR 3T RSB AR TR F] » B 2 K 9T M3 s
SR 0 PR R AR B[0,(1-U, )/t X T, -

3T R SE LB R A LR IR PR B B 0 AR a0 3F A 0 A 3k AR RT B 09 ST
B AT B A B R R ARRE IR R MR R BO(1-U,) 0 HIT
R BEAMAAB[Q,0-U,) 1 xR °
4. U218

Uds &8 BB 5] kB a9 %+ AT SUBR B HH T 4o REAS D - S H R P E
& M BRG] 09 B 42 Bl £ — (Balachandran & Radhakrishnan, 2005) » @ 5 21 4% J& 7
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#AF T+ 5 £ R (Emst et al., 2007; Liao & Rittscher, 2007) = A#F R IAg R T & & 7 RFE
EABLSTRE  EMARFREAF S IXTFASARERE  HERABEMENE %
By M T o B =48
A ZE ; Qe ER T AHE TR mGRE .
BRZHEALET  FERQ)ZHEFEA-gERT &

UiPSD:li+(l_li) P T T LR P PP L PP PR PRPLPRLPRLTIT: (15)
A XA K% > 548

EOCPSD :iAi(l_cik)XQf(l_li — & +ligi)+hXH+i(|7Qi(l_li — & +Zigi)/ti—|XTi)
i=1 i=1

+Zn:|_Qi(1_li_gi+ligi)/Vi-|XR ......................................................... (16)

5. TEHBHERL A
g APHO)HL(16)1F & B H ey TAI L B A L

ETC gy, = ELC 55 + EOC g,

:{i(SNETi XQ:')XP* +(1_P*)XF[/'J1]}+

i=1

{i}ﬂ%{ﬂxgﬂ—h—&+Lg%%xH+iﬂQﬁ—L—g+L&V@kﬂ)

i=1

+Zn:(Qi(1—li—gi+ll.gl.)/r,.—|><R} ...................................................... (17)

i=1
A ME(1T) K, > 3EIE F — A% 3 F $EZLINGO(Schrage,1999) F K s 1+ f¢ » B 7T 4%
o JE SR 0 1 7R BB B4 JE T B ST REE

(=) AR ZBRHIZ
EEREHRERZGRA A AABEHZM® - HF % KA % H (Ghodsypour & O
Brien, 2001) * AFF R AT = H FIANRB X F o S HEAFRMAAANRFKX LA L E 7
0 B AR AR MU F oA - Bt B AR 0 S H AR £ 0 AR B IR0 IR AL
B EBERARAME 7 TRGIA R ARBEIGLRE —AFERE - XRFE > ZHEHRT
PP R T R R AR G 0 AR R T A R IR T R B E R A 0 R
FRORHKXAFERBE R - RAFRGREH KXo F
1A ET A RuPRF] BRI RE R SHE A ZBEFRE E - A LG 6 E IR
# 0 RIS T AC > W H LR B E R E R E AR A AR IRAE] -
0.<C,, i=12,..,n
2. BHFERRA : A AR ek THER - Bk FrALIEE ST SR A T & ke
FRAAFHETHEELRE -

>0 x(1-U)2D, i=12,..n
i=1
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3.THRRIRA RS THEE MR/ RE &K AuBl  SREEMOEHEFAFE
i il 8 3 5 Mo B IR 7 4 — K AR 04 3T R & (Dahel, 2003) © AT R4 SLITRE T IR & M, ©
O=2M,, i=12,.,n

B> Sl it g R

— ~ g

ABCra 2 68wt A XL E R » M5 L F ey 1238 WA T ZPellicle 54
Pellicle & J VASR2E 0 2 prab 4  RAEA R B 75 F 04 8 - 42 A Pellicle TR 5 b B A £ B
F o Gk Ok E ey R EAR R -

ABC2 8 A{E L &) B 41 o B 47 A (X R ) Z B P9 3R 42 R 7 (S 4 & 7 ) 4% i
Pellicle » 12 g 7 3% — RALFE 7 64 o0 '8 $L ) R HE 2248 > 300 3] & 38 e 4t o 42 & 77 A
B RETMIAKITE o 238 B AT 3R A (THIEE)Z 2R 248 (2P e a8
B4 BABR S A SAL I 7T » phdh » KA E B AIE 0 ABCA 3 & UK B R 37T FMX A 3] o3k
BETF IR > B LABCRA &) A ¥ T4 e FARAMXMEEE Z HAATRT > B S THIE
o BERRAZME

ABCZ2 8] #Pelliclety S 5 K 2495667 » LEFMRHASEZ LI HXBHEHZ
FHBTMRAE30R 3 XS TZHEEAKAEARZTI L EABCR AW THEY
AREWFPREMYG TR AUKRFAFRER JLHESHAR EEHFLALERR
ABC2 3] & B S AE MR 2 R MR B AT RY RN o Lok &AL 4B A
dm k2 o

w2 HEB2HEEHERE

B &AM

P "= X 2o@ S o2 T2
4, (=/%) 579,474 442,370 -
g, (%) 2.0% 3.2% 1.0%
h (~/%) 5,760 5,760 5,760
L (%) 3.0% 1.0% 0.5%
H (%) 40
R (/) 390 390 390
S (/%) 2,898,925 2,898,925 2,898,925
T; (/1) 10,200 6,000 2,200
l; (/) 6 4 3

SENERRAIIT R KB AR E » EHABCAANX ST
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ZHBREEZERSEARANATR » BP5(18)R » AF] AILINGO(Schrage, 1999) K # &
£/ A AELC » EOCX 4L, ;5 1% » RTAHEJE 78 7T A8 09 AL IR B 1R SR > 47 ABC 2 8]
B RTER R -

ETC 4 = ELC ;. + EOC .

=ELC ,, +ABC 2 45§ = &
How X R e E i R A A E g e S )
H S BT T E - B AT H AT B RS R
Ho T B 37 Rend o R riE i & A3 H AR B R S A

= {(SNETX XQX +SNETS ><QS +SNETT ><QT)X0-03"'(1_0'03)XF[j,3]}+h><l—1

A=y %0 (1-1, — gy +1,g |+[0, (1=1, — gy +1,8, )/ 1, Ix Ty
+[O (=1, — gy +1cg, )/ ry |}

A A= )% O (=1 — gg +1,g )| +[Os (1~ 1 — g +15g5)/ 15 X T,
+[0s(1- 15— g5 +1585)/ 75 |

= )% 0 0=t — gy + g [0 (=1, — gr + 12y ) 1, X T,

+|_QT(1_ZT_gT+ZTgT)/rT—|}3j=1’273 ................................................ (18)

= + ELCEREBR 73 1

I KRR ARE  GEHERKTFFRET  RARGHETRTEHEREKEEL
FTRBE HIAEETAREEE > w1935F#45-6 FHIE » 19994 £ EH T
ERBENEE - RIFEIH A - EATRIZ) AT kA LA/ AH - #1901 F~20024F
(#91004F) » &8 B ARG A ET AL Lo K ABHE o B IE B4 BME
BEH o ARG R IE M Poisson - Bo K A A% & R ¥ 0 RKABAZFFMEK] » PFTIFXP
=0.030/4

2. RAVAAO) R HE X SATH A K B E DN 5581% ~ 4.17%%1.50% » T-F34
84 K K # 7T ALAR R P Bk JE T 1B 7] R BT AR AR K 9] 46,016,586 70 A 8,122,529 7T ©

3. ELCHy 4 pk £ RN & TA A B A M E - B 5 R K3 A4 M 5 a0 JRAK7ME 5 BE JE
BRMME  HELCZ MM E R R ANBEH @A KK ELNEKR - AR FIE
2 °
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[ERSEN
BT A
PTdp &

» 5%

B2 : ELCZ#am%

s EOCERBE R 2t

SR A E 6 R LIRS AR AR AL & S 48 % K 80%(Weber et al., 1991) - ABCA & = &
Bk A E T Y o Pellicle e R EXERAAHMETRAAH LS FEATES
i E S BT RAMSEOCK $£1£99% » 4nlg3 -

TR A
99%

2k A
1%

B3 : EOCZ#m%
- ABCAE&EHlZ #5REREA
B % BAEARN(17) » 3EHFLINGO(Schrage, 1999) K f# » Bp oT K43 42 THEJE 74 44 &-4&
THEIR IR T AR - AT RAFE R L3 ik 5 W2 o sboh - KA 4t
ETCH R & AL > SOATH R ey S AER BB H R AN EE - RE > AR BREAHA X

I EE -
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(—) ERltEm I EERE

x3: ERIHERZRETES

Bul R TR (F)

T R f # T
MH(R) |[X2a[s2@ [T22 | ELC(®) | EOC(®) | ETC(%)
490,000 30 - 39 | 12,544,057 | 35,474,801 | 48,018,858
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560,000 30 40 - 15,679,608 | 33,621,806 | 49,301,414
560,000 30 40 - 15,679,608 | 33,621,806 | 49,301,414
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e Z (U)o B 38 e » A2 2 BLIB L 38 2 BF DU AT 38 e 69 EOCA ¥T VA 5 2 H AT B 4 84
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2. P F L -3 THE & 7 6948 4% %54507,099~507,242 T ] » ABC2A & 5 5l@gX ~ S » THEJE
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{KELC » 12 B H AR A5 S E 8 5 1 14.63%~14.66% * FF VA TS & 72 VAT B & 3 B S it
JET o W ER R ZH TR A R R AR GITIE A S o Jboh o BTHEE T 69 R AR A7 82 S
BEIETE H4E  HTH R 9T S ASHIEE -

3. B II-- % T & 78 0918 4% 35 50507,243~552,303 T/ * ABCA & % 31@X » S~ THE
JETTER30R ~ 257 ~ 14K THRAR D  TREAMRBEFEES  HEFHY
PHELCE M 1T ¥ &k RIS MEOC - sy » H AT B H 9 BA S HSHEER
14.66%~24.85% > ¥R R4 B AKH 2 9SHR T > RSETX M ATE & 09T 2 &
BB SEEIETE R AR A EXEEE 6 F —)ElL o

4, PEELIV-- % THE 78 Z AR BB A KN £ 50552,304 0 ° ABC 8] VAR ETHEJR T & 1%
BEARTH R 09 e N 50 EJRMR e 58 0 ARELCZR Y 5 128 R R A 574
552,304 LB » SRR F IR E RIS HMEOC » £ % CABMATH 4 ZELC - iz @r
B RAHTHREANFBESRSES > At ABCRrARFEBR ST ANTRER @
HHRBEETXAS B AE o sbob o MEARXBEET o o0 B IRSHIEH & - RJEA BIZELC
ZIEAK A2 B AR 0BRSS R ASHEE T - M SEE T STRE S BURHH A AE A 2%
KR ABCA 8] Z S840 B s A

(Z) ETCHY#HR K&t

ABC2E il e) & S B RIREE - mREHIIIFRAT 0 % 8 E X — i
BTRLETENAE - IFTAI 4R A(ETC)H 48 % "8 B —ELC ZEOCFT 1k o] VA 18 5 %
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