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The Risk Analysis for Partnership between Distribution Center
Operator and Truck Carrier
Student: Yi-Hsiung Yeh Advisor: Dr. Cheng-Min Feng
MS program of Transportation & Logistics
Institute of transportation & Traffic
National Chiao Tung University

Abstract

In order to meet customer’ s requirement dramatical change, the
Logistics Service Provider(LSP) ought to distribute the product in “low
volume, high diversity, fast speed” manner - Nevertheless, the world
largest LSP such as UPS ~ DHL ~ FEDEX ~ TNT could not conquer the challenge,
1f they freeze the step of investment and merging - Furthermore, the
domestical LSP is not only lackness of skill and manpower, but also short
of capital for expansion ° Then, the_only way to enhance competition is
sharing and integration of reseurces with other party -

The type of partnership between Distribution Center Operator(DCO)
and Truck Carrier(TC) are:classfied as:.

TYPE I: both parties serve‘customer by his own resource, they do

not share any+resource each-.other.

TYPE II: both parties support each other with resource of manpower
and transportation only.

TYPE III: both parties full support each other on all resources.
Especially, they use common IT system to reach seamless
logistics information communication.

In this study, the risk factors between DCO and TC are listed below:
resource & strategic un-fitness, short/long term orientation
un-balance, structural flexibility and rigidity un-balance, competition &
cooperation un-balance. Besides, the order of value of risk factors are
in sequence of TYPE I > TYPE II > TYPE III -

Finally, it is found that TYPE II partnership has the best financial
out through the Monte Carlo simulation. Furthermore, we use Certainty
Equivalence Method to evaluate the risk factor, then TYPE III partnership
was selected as most profitable one among three type of partnerships.
KEYWORD: distribution center ~ partnership ~ Analytical Hierarchy Process

(AHP) ~ Monte Carlo simulation ~ Certainty Equivalence
method(CEM) ~ Risk Analysis e
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”‘*@W W H 2 SHF R
LESS E < i

Simchi-Levi et al. YWY E R R LI R
(2001) hE o RS BT > HEH
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WEL AT
FE i BE
R HURIET % ARk
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2.1.3 & kdag o

Schonsleben(2000) 2 fei% & % § pF ¥ (duration of delivery
agreement)¥? & i¥4% & (intensity of cooperation) oo R E
FRBE? EIERGOL G (R2.2)c B RG R EI LR @li%*"ﬁ
(co-producer) ™ # 17w s 4 81 & f%m‘}‘éﬁ% » IR AR DE TR
g RE L (TR -
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High Virtual Organization
_ Supply Chain
Intensity of Management
cooperation
Low Traditional
Approach
Supply Management

Short Long

Duration of delivery agreement

m g d g A F m»g N
I A3 P B sat kP Dt RFEEE A
2. ¥e é—iiﬂ&%Mma o ERET

§@i¥d~‘jx\“:mw§‘u§.»a@ g

a9 ke R EBe R i ®, J P RE AR LT
ALRIEY o PTREFE-RBRE PR ARR D RRBEEFPF LD
IRFENEFZPAERLF - E P PR F4oT
L AgFandimr T Skt TSR A EFLFFH A
e EP R SfEA- ROk R
2. R EVIRRRSAFTAEIC B F CEE AP G iED

AHL FrEa g
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LA R F 3=t e] TLE 8 A

A WREARE TP EYIE oo FIE AR RERFR AR
R RN S ROE A R

5. AR ADGEG b | MR BT BB 0 B
AMEFT R L RARIEREL G

b. % 3 M PG R SRR FAETH D RRALER

ﬂ’T’ 5.3;‘:7'121%

Alam(1996) | B #-i= sl g 297 & 24 g ﬁ“flﬂ—’.ﬁr“f K23 1
1. %ﬁ%‘ B4y 2 B g 0T /}J fﬁi‘}' x? S BB E PRI E
PRSP ARG T F S AIE s %$°
jéf?ﬁ%* bR ST R 2

c
ﬁ
o

R PRI B R E S L R R R A SRR R e
d WS F R AR ggie o Fla R AL ERG

o W B R R -

iR
A B (Alan - 1996 F iz b - 1999)4 & chd sepLE o ko

PSR R WY B R LIy WS T S S
. ERE a2

it R e NS IR £ A R S N S 2
SRR RPN RS RS S RS T
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Neil, Frifdman and Ruff (1995)#;; AU SRR B Y
R

HEFNOMIELE > - ARFIRS R EEM AR BINAS > H Y
FRPERA AP EM G eRI23) LRI AT HEFRE 4
%{ﬁ$@ﬁu@wgﬁ‘@*@%@E%%ﬁ%éi%“’?“%
BOATS REH S R R f EF B TR G gL 4 o b
®haE e PR R 0 3F F o LSRRI TR 1 hRoat s & iRiR
AL S A 2 e R E AT (B B o E 0 S AT

A A
\ \
I~
~N N~
\ B
B
LY S PR F%RE %
SFfeBa Pmmieg, v PRI A D EAS P AR, FREF
TMAH, WG R G, L EIER FHgH
i
i
A‘\\\B '___Jl& B
LI |
I
¥ G cEeH
AXPHeBa 2% F e, B2 £ 3 1 F - EFEEN A EE
e SRR g, A AR F T e

® 2.3 Neil, Frifdman and Ruff 35 & B 4 T & B
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Lambert, Emmelhainz and Gardner (1996):n i — 4k & % B bR 27
it ¢ 3 =t e 3% (one-time exchange) ¥ % = & 9<% % (multiple
transactions) > ¥ EA 5 ¢ AFEM i(arm s length) ~ ¥ 2B %
(partnership) ~ & ¥ (joint venture)% £-% %% & (vertical integration)
A (Ao B2, 4):

LOBLM G S TREE T PRER SRR § 2 B

-

2. PEMGIFREIANIPEE 2B JIBEI LG ER
= g)

EnT BT b 0 A H AR D bR R
3. EF R AIFEG IS 2 RO RED PG
4, LEFE IV EFTHApIZFHIHE LSRR
R s R TR R EN BN gR M RE S S =2
i 57 3
LoAl- BB SR s Tt S el hinn 75 2 1)
PR FFLAY EPHE IR, T L H - PR E - s T
2. A= PRk AEDE TER DVt ot e 38— Jh > S R e
R & PH B BRI S s i

—\

ﬂ'\\
B2
N

Ny

LW E PR DITEREE A DK

Partnership

Am’ s Joint Vertical
Length Type | Typell TYPEI Venture Integration

®] 2.4 Lambert, Emmelhainz and Gardner # % & M % @

Lambert, Emmelhainz and Gardner(1996)#;1 A L REE B thAE 1L
g FflZ 2 A EApRERME > EFH GELE R
AFZ2 MM o TR %) (Partnership) a8 5 £ ¢ ¥ 7 &

:
TR Y Bl 2xden- BAIE -
B g4 o UM R AR NE i AT 2.3
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Johnston & Lawrence
(1988)

«,5\ /H}

&
Fif A I% CR A i W #F] N
ﬁ'fb%mu‘_"kl Ty £ ?gﬁﬁrf@‘%fﬁéﬂﬂ
A G PRAR AL

LaLonde & Cooper(1989)

SR AN BT BB G R R AT PN

(oo BB fhend | - Tl R PR d
P I E RS S R

Bleeke & Ernst(1991)

LAl B R D R L L SR e
¥ &8 % (strategic partner

relationship) » v F#3 £ F P %> 2 £
PRy 4 o T EAR AR T ROl R 0 B
WwEFYAasd 2 podmEhdEs
P R @ ap B R N R heuE 2 H g
ORE P A EERY B

Rigby & Buchanan(1994)

v

Y Bre S Pl PSR S ]
o L PP AT R BABFEAZLEINLM
ER¥FEAP I

Kanter (1994)

f%’ EAARE R "#7#—] &‘}f%*f’—l?ﬁlféﬁ (RAEE)
ﬁ~ﬁiﬂﬂkﬁﬁ; LA TR LT
Aengi > BEA RSP g d BFUEL

A R EAIEA S

Rackham, Frifdman & Ruff
(1995)

BES R F’Bm’mkbpz%lﬁhm
§ R R AR S - depdlE g g
'Ea/f m+ IRA I;Lg_«fljibﬁ—ﬂig\.;h%gu

B % o

McCutcheon &
Stuart(2000)

PN R e WA N o Ak
f{-‘fi’? %—ﬁlnﬁ?ﬂ:”&

Christopher &
Juttner(2000)

e bk 'k (strategic risk) e
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FEU LB F i APLHNPERBRAL 0 S5 e
Aot bt G S AFRAETTRIFEE  2REFIE 2R A
Ph'e ZEIRAPY2ZFERDpEIE BUap iR T

i ]ﬁ%‘bo

2.2.2. PEMEEE 2R

PEMGOFE R » LD Papak Lt o 5 KR LYHFEE
fev ¢ 7GR MR R LR ER m’;\F S G
£ 2003 4754 0 WeHF FPelton, Strutton and Lumpkin (1997)3%5 2
B LR ke 7 BrREE  rgi(awareness) ~ iF 7
(exploration) ~ #% & (expansion) ' % -k (commitment) » @ =+ B[4 3D
7 OMAEE BRI AR(LE2.4) -

2245 BEMAER L AR

Fe £~ B G TR AT
Eaad: TR AT R

REFLZPEE
i & 3l

Ry
4 e B s
SRRy Y

¥ & FAP LR GTEE 2 e BT
FAUIFEAR T IR ﬁfFl‘
K .'iﬁ ?)ﬁ

FHESPHREHY
FER LAY L — PRangr 2 2V iE &

/1'_ .
(ES =

%% g

Christopher & Juttner(2000)i% i& % » 2* 3% (focus group interview)
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7 S R121 £ R AEELF N T R B R e A (L RIZ.D) ¢
1. &% 2 M 2 (Defining a balanced set of relationships)
2.% Bt reenft o %4 (Developing the right interface

structure)
3. 1%:F % suk &£ i¥(Cooperating across system)
4.3 & ¥ B 1 stk o (Managing people through change)
5. & ¥ %5 ' i 2 (Monitoring the relationship)

2. Developing the right

Interface structure

3. Cooperating across
system

1. Defining a balanced
Sets of relationships

Managing Supply Chain
Relations (Partnerships)

4. Managing people
Through change

5. Monitoring the
relationships

B 2.0 &-dajs iR E Lzl

Wilson(1995) Rl i% LR R FRET R A APERL T KPR
WA GRS RS MAR B E AN RET

Fopr - e RGERE A ;4.13%&, Fn L BOR L HOUER B E A
EMT G FRPP L2 VKRR ~ £ P {f
BETRZPT DGR BEET Y EF

Btk BIPERT Py €8 (2 & %)
g

N

)
-
plud
=
=X

FEILELARSE M ERFE Iy HE PR ek LE LA
% > Dwyer(1993) % MacBeth and Ferguson(1994)",5'3;.172~ 3R TR R B

18



- ey 0 2R Z BTy R R R L IUESE » [R5 0 Scott And
Westbrook(1991)#% 41— - A g4 ® - 35 M i F K engp bz
Foop i wmERRadgE s ed 2 AP {FDE BRI E A

Se T IE W (40 £ 2.5) -

325 2w LM F

Wi {1& R A

{ 4F TR TE wE S
L Peig i il Ak P
{4/ Beid iR BAv¥HREE ek 35 4
T i ey B 40D % 4
T L
HERRF LiFr o iU RS 4
R B WA R AP
feiE T P REE PR
R Yeal SN
P iEH

Maloni and Benton(1997) %323 B & £ Y LB (e F > 1 7
EEPEM GIPLERA e (DR Ay e FE TR
4 A% ﬁﬂi@?]miﬁ,ﬁ:'ﬁ?w B AN ERRE  PE R F AR AR &
2FAY Fengk A (D) EFRFASE AR (ERE L (DA
g AR EY o T AR B F - (Ellram, 1991) ~ (MacBeth and
Ferguson, 1994) %7 3 » #% 1135 LB A enh 42 2 F] &

1. p4-2 ¥ (Throughout) @ B FFE® A et 4F ~ i ~ 2238 o

2. B4 kvt A 4rrFE(Initial strategic analysis phase) : A+ ¢

SRR PR RAEE S SR
3. BREFE =2 EH A (Supplier evaluation analysis phase) :

BARIIE Y M MBS P4 F e

4. ¥ & # tkaz 2 r¢ B (Partnership establishment phase) @ § &4
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NI FNRE N2 Eai Do
5. @3 k& (Maintenance phase) PRESFE S EE S R
FILPIT AL E 4k~ A REER ~ Honrl o

Gardner, Cooper and Noordewier(1994)4q M T3] (planning) ~
"% % | (sharing) ~ "4 4 | (extendedness) ~ T iT¥ F ehF i T 4% |
(systematic operational information exchange)* r?}flf_? B eni® ¥4
#1, (mutual operating control)* I B & Rehe {7 3 k% 42 £ iF
B RER LR R e (A& 2.6) o

P =M % ¥ B 1

RAEEES nivh | B2 FRBL B | RS FRAR %

WEds T T e k| Avgae e BRI TS

Biﬁiﬁi??ﬁﬂi’Z ;E;g!p ‘§m€ T%Fﬁgf‘ﬁ

e 2R

P M Gt | Jup B e 8| G PR e

SE e E el ) BF TR M Bhhend v §_E Hp

& IFehy B

IR hp FRARRT | REED SRR

(el a & | Padfekdr | BIZEPTiG R

BHFELIFPLE) | FaEpfnEs | FAR

JRFE I FEAR | RATIEEP R | AT A TEYY

F(E> DITE RN | VR ahgdy |Gl offoE2i

BLTpEr B o | BEREH Y

SE R )

m T Ep (R | FF &k EAN | FERAE KREZ R
sk -5 ECEN Sk ARER | PR RSN

bﬁf“g%Jzi A B

FEo#p iz - B

P ANk kL)

#EEa T Ganesan(1990)4k @ eng (e 5 1 3 3 32 4
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Peng (TR L FRAITEFEEH B PP o

CEGERJENGABUH FRE 2 EFPEMGT g
:E'f'-é’*3%~'»4(2000>“Ti§t"-"-Q/n\z,\lil‘ié’l{‘:,\.ﬂ\\,z,} hG o~ »);
P EMAET R~ B L e I o
& A

PUM G2z 22a 01 e fEHT2 2 EH-ASFTRE S

FUA RSN LR EIRFEH2xF A d I BT E

BEREE A TR R BRI SR S AL
]

riE > AR i F R e P
%@%%ﬁ%»a&ﬁ@#ﬁﬁj@%ﬁ»i*#*wwéi
YL S TR ER I PRI MAET ROBE 2 .

4 F R HEL S
;%rw%ﬁﬂa“”uﬁﬁﬁﬂﬁoEﬁ?ﬁ’ﬁ%@U”?ﬁ?%ﬂ-
FE i 4T

B - LATH S E NN BER 2 Tl v

2.3 R ‘&4 AT

2.3. 1 R nEHRZE LN
g & T b e (Risk)Zdp 5 KF F - T @ 5 #K ko
FRAFERLFN TS S RE L AN A ﬁ* SRS MR E

/
Tomoo A ’m’liaéﬁi oA B RUE K EEFPAT > T REFEE2

b G- GG S AT R AR R - S A B A
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+ TE TR G FMEL DR T 0 SLIRHREAE BB A
(Uncertainty) £ 4f £ (Loss) L& > #3) 2/ d > B> en -~ B
e TEE e fERLA B RN R LR o Y- 135 %
W RARRALL G R BB AR R T RS RS L A
%Lﬁgm\pgﬂﬁbymz%%outﬁﬁzkgwé4h$%?fﬁﬁ
a2 o RP (1995 ThGF R —EEBEE, - F ¢ o AlEET R
BREL ARRGERAFTLIREFYT O PFAERPF - BEFA 2T
WA RARE  BEARL > R SARL K 20 RIS E AR o b RAX] o
ARG ~ R~ AR AR PR e (£2.T):

%27 R TRRBE

i’tdﬂz noE

Kulp and Hall (1968) BT &k s ol ¥ AT 0 MP AL o
F R e

Robert and Cammack N N A e T R e

(1985)

R R

Williams and Heins EEHETERIEET S FIHFPN o R -5

(1989) REAOVRNRREBRN T TR TE
SHEBEFHEEZ L RED T 0 AXSR
B R 2 RAR] .

F A 4F(1995) AL : R RS T LR R
BA TR o BARE KSR - B R
BRAe NI o b Thdp BB LR RS
TOREITHREN - REFL VR L
PARERD T o B RGeS [ B H A
Wk eIl By o

i BB

Green and Trieschmann Bh oy E AN - G EREANT LG




(1988) ARt LRERIE A R 8 A
P %ﬁ?ﬁﬁ«ﬁﬁ ZI AL BT %
PRE FEYUITRFEIMLTIRELRE
Jixwﬁ:F—sajﬁﬂ&%’m%K@
AIT R G o - R F B2 RE T
4l fg o

FE i VARG CHE -SRIV AF AL A
AR ERAER R G- e TR AR A REPRE LR
FZPAG TS ALORRE L 0 V- 26 LR REEY 1 F
E o MR BRI A BEIFHPF L DR A GEE o

B MREATAATT Y o L RE g BRI R R T i
75 HAZap 3L AFFAFPHETR “ﬁ tnsr(Risk Perception) ~ Rk
% 1w (Risk Propensity) % » 4 B Bh e Tk K75 » B¢ 2323
A EwmB e - SR ¥ - S EERE B FhAE LR
HE B R o g d Boig AT o ER S TR e R S B EARE R
Wen™ %0 A BHRFLE 5 R B R R ST R BHRE-R AL
we® (Risk Disposition)®d & kltELs BT AL L B R AT
éﬂﬁ&% Bk o AR H VB AMFL AR RLE TR G2 AT
ARG ATLIE  EREGE R RARFLGZ R
BRRE(1998) R b & (Risk)iﬁ{? NHER SRR A BT T
h- fE4p ¥ » 77 TRisk =Consequence x Probability - # ¥ Consequence
ORI L e A & A P S m&éw,vwﬁ{ﬁi\@i\ny
¥ AP &S, 5 A Probability RIZ T- e F ks v
B oo

%
i

2.3.2 b *& & H7

k% 4 47 (Risk Analysis) @ A E g4 T %M G B3T3
+ ARk ] 2R #Fﬂﬂ E AT AT Y
485 (2002) % He b My A 45 23R end (7 B Bl AT
1. ¥k &g
2. AT ERFA AT RN G
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38

R

(check list)

IR
2 |
BEF e
W Ap M
W g%

2. i L AT

T3~ 37

A Al B
P A T
(Failure
Modes &
Effects
Analysis;
FEMA)

MFF 2 | hwFE (LR ES
SRR R | B =0

T o2 % 2. B kR
iiﬁﬁ%’ AL
uﬂ} ¥ A
i‘&%‘% 3o 7 i i AT
BV B E R
73

AyrFEE_EE | R Y%TE O|l AEEe
A Ao | BT B R R
P E AT E AT COECALIA
AP EHD | F ¥

% 5 Ao | B2t 2. i F oIE A
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tree
analysis;
FTA)

i 7 %
B w0
FIE 3 E 3
TLARE

RN 2

1B E A
# o7 wcl R

gt % 2

i B
A A

W
e
{\x
\ﬁ\‘\ Lo
kS
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o |k
o
4

%
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1
) b

A
Ji
~=i 4

5
i
FEMA #
HAZOP #
word w
i ehE R
J 7]

2V i B 2 AR
i
SRR | GRS | Vs FiEER N | 1. EEER
#( Monte | % #-& Sty | 41 A5 i FE sy
Carlo Koo d A FU* g PR 5
Simulation) | # & & %> f& FETED - A e
SRRl B P |2, &9 %K
B A g BV o E & cr4p B
RRERE RS 3 A T W AR {2

BT A
%Eﬁgﬁ(-ﬁ—@gﬁﬁ fs % B3t AN | miE AR
Sensitivity % BT ¥ e thie &k
Analysics) 0 WL~ Ty gt B

R AR ¥ A
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E5Y
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o g A
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BMPEE T
ENEE R b

2.3.3 R'&¥

bR ERARD S f 5 R LR AEREH L F
”&%?Wm“%s%’“*iﬁﬁ%ﬂ&%%ﬂw%%(w@ﬁJ%w
ARG FIL? AL FH L BB LSRG 2 R o Eh R
PRI A A BT B ROR S A E SRR E LY T 22
P32 FEEH KRB IFBT A 2R T FREBT L7
2 b THEEHT %?ixiﬁia{p_, BRER > @ N ARG E 2 4
WAER ~pd] o B A PRI E A A o RN BRI
BT IR R L2 BAER o

\-:4

—

F P AT(1990) 4p 0 R & B PR Gdp CENE - A B R e 2 Ei”u??—i"f?f&
BFra F b 2 %\i\ris\&ﬂ—&i‘@m\?ﬂ"}z o JL T EZ® i

’ﬁ; P(L) dpP e R IR0 MRS B2 B A e & Jﬁ:)'*T
Hizo (2) 4Pk %?ﬁméﬁk%fmﬁﬁﬁg’mumﬁ&ux
MRS Y v o (3) g R REIEZ PR E SR DT 2R

1v

B & (1986) 325 & %%ﬁ%i%ﬂ BIPEIEG A2 (5
npsjr—ﬁ?lﬂ’;jﬂ—%w,rﬁjg i—?%‘gy v B ot 147?@7%\*,,@
f%ér*“ﬁkwﬂ%*%_gﬁiﬁdaﬁao

“Risk Management”— # & % J133% 1950 # X = & o 3 3= %k«““{é ’
** % R [Russell B. Gallagher1956] tev4 # 7 # =% (Harvard Business
Review) t # % "risk management” % #:42:h2 % > > ¢ Bdp e ¥ L
WP HHEFHEL N TERE T FERZVRL G RGTL
BAr > WRERGIZ FR PG A G EAE o A b & F (Risk
Management) & - f&#-le S5 & ~ 7 v {oiE 424 B (PR MR 1T S A 4T
o T EW T RAF A RIED S NARR 7 R o

Head &Horn (1985)d ¥ 126 &Ko K EER "G F AT & o d F 1L
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Bk o REERGRA BERUMFAFELFTAIAIRTRAEL KM 2
BEHEFFER R S AT RS A 0 1 E IR ahS AR 0
FAHEFE DT IR J,Z:"“%i&fﬁ° R R DT A TR D IR R hE
GEEAe A d AL e kg o bk IET 0 E AL iEAE ﬁ@ﬂé
(L) s g v A A P HRPL AR % (2) BALT adlicit b
b R E L (3) EEERGRGE R (4) *gtf’f”l’lt‘ﬁr”’}k "ﬁfg
BHET (5) ERAFLE VIR G F AT 20 AR - TR

FEOARGERANAK o o B fpReanida g » REDRGEFE
TEBA R'GEE? LF7 2 {EARLTFLA 2 JREERILIE ] D
ARiEA B A R T BARES  ARFARZ
ERERY > ws AR e g ZiEAE
FE T ;h&%?WfWﬁ EEDTR > KR GHEF T A

BAOEEE L R MOER R G RETRAT X 2 TR
"I E IR 2R E .

P (1999) s b ' g A BRY £154 c HARLLE? 3030
F(DHA R s fBesB (DL mEr REE g L fehit
oo e i TR % & TG A BT BT k(4o R2.6) o 0
By Ap A > FAFE- B IUEKEE AL ABFEGERL G | D5
A oo bR E IR T AR oA RIEE T TR o @ TRl
BV LRI AE- BEL T P U pan LA RN

|
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@ b ' ¢ 2 (Risk Management) & - f& #—Ef{a‘« H s 3 e A2 AP B en
BoUGSETIEE 44T 3R AT EHE >~ FiY 0 R A PED B KR

2.4 B3 3 VA

2.4.1 ~ 7 k& 2425 i (Analytical Hierarchy Process)

AHP 9 % B™ % %% 8 $eit Saaty(1971)v'+%w‘ﬁﬂzﬁw— 504
AR BF R A c BRBRT AT R (a)‘*fﬁlb/é] BoeiE
2o (bhFght el aud 2 5 (o) REfF e 2 855 FkE  (D- X
t+4p #%(Consistency Index, C. . )éieir; (e)- Xk 'b‘.b“ Z (Consistency
Ratio) etk 4o X 33 B (2005) 4cit AHP st & & * &7 72 ¥ (Uncertainty)
™ 2 B 5 5 iR n Fl R e (A8 ko AHP % B hp mﬁ*w«‘i% 5=
A ez B E»J kit s AR ESTR enA & FF o L oRap i F R iR jire
Lo ApE R S R o Bis HIPRS SR ETIRER L A U F R
(ratio scale)s M & it » #l) i se (pairwise comparison
matrix) » & Bl H S gt gl ¥ 2 Bk 0 Bt ke £ LR
P2 fer i kgt 2 RZAPHARE 0 A 2 R HARETT R KBS
B FABREALTRARKZFHM -

-n\y

2.4.2 ¥ + 28 £ 47 (Monte Carlo Simulation Analysis)

O REERE - B EFBEROA TR o AR P ERITEfE X
BFEETRE A F R TV A2 s % (consequence). ¢t 7 iE R B
1940 & Von Neumann % Ulan & 44;1@ P ARM AT L T e+ R
N E L - EEE LD :(2003)#& F o REGRASITE -
YRS T T E hiR S 2 0 BB P kA 2 E(random number
generator) & # dp T 5 4 flez Slcdh » BN B IFE L B RS
‘a}l’%«‘i’ 2 iE e 23 A (2005)4p It - iiﬁfr” i kTR AR S A
Sk o FAUEAEATM O F - R ERT ARk LA TEMeTR



ik LHFRH Y - AR RGP HSLAP LET - xRS
%%(‘% BB £ R -E R Gh B3 k4 E@R R
AT 4o T30~ R A Ak S F B v TR R

Fr 4 Rl F R Tl e T A BB % ’fﬂ{
RER A PEASL BERBAER T TN NRAME > 2 E Y P
Hlent e e - Rine H e f e T Rops Sl BRI iR
LARIT B iR L o

"P"‘

fia

2.4. 3 /22 % 1§ > 2 (Certainty Equivalence Method)

Canada & Sullivan(2005)# 1 — 4k & % & ﬂ AR RE e W iR AR L
A TRk K % #eh7 /2 % (uncertainty) 0 » e 73 b *& (Risk) o @
FE® W 52 (CEM) » = # 5 # % % 2 82 P (Expectation - Variance
Criterion)# - BH - EFFHEE 2 KB 2 o %ﬁ(]ustin, 2004)
RAFFTIER S ZEFIREAERZIERG  HEIHDBRGATE R
B T ATR R Pk i 8BRS H oy N,

Q : ¥ %2 E(expectation-variance measure)

E [W] : JEFI# ¥ & (mean or expected monetary
outcome )

o [W] : &A% £ (standard deviation of monetary
outcome)

R : Bk *&4Ew 2 ¥c(coefficient of risk aversion)
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AR A A LSS CEF AT EE PR B G
Fo@PER AN LA LRI FFPERBDAUL F - FRG
B A FFEPEMBDRGES S R SRR 0 B B RS
PEARGTFFOELZ B A S S e P LM BRGS0 F 3
EHA FHP M M T 2 e %“i**i‘%m%’w\ﬁ £ Fa T
ER LR GTFF ORGSO > RS RET BP LR R LR
P b oH ARl 3-1 -

B @
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3.2 b &34

Das & Teng( 1999)3% 2145 X B % (o0 pf 4 12 & g ok %40 B (4o
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A < I3y ~ < My A
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% CR
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CAIEP FFEA G AR TR A TEIR o LY UM G

A
A fp Ky LA AR 4T N
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=
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I enA fe it M H R nu/’a\ﬁ.’ro(Lognormal Distribution)
N
N & f TR & 4 ehE T
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kyﬂ&%gﬁgﬂ%wﬂﬁiﬁﬂ’ﬁ@iéﬁuz)
2 4% 4 (o) %+ (Justin Ridlehoover, 2004) é),?%

38



2o 0 ARE R R Bl F A e (Normal
Distribution) = ;% :i& 7 kg
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3.4.3 /w2 % 1 * /2 (Certainty Equivalence Method)3*f

=P M Rk e T+ 2 g EE S P EGR IR
Fplg £ &* (Canada & Sullivan 2005)#z = % § = ;= (Certainty

Equivalence Method)#-7 R 253135 &L B 2k ' R, & > T 724 %
X
P

40



(3)

Q. : PR RAE Kk B RE E(expectation -
variance measure)
E (W, ]: ¥&m a3 % k2 % % & (nean or expected
monetary outcome)
ol W] @ ¥En %3l k2 &% £ (standard
deviation of monetary outcome)
DB R AR K2 b e ARWF R iic(coefficient
of risk aversion)
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KB Q, 57 A
SR ER P AN MG
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ARG B A PR ik df o
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(7,580.324.69)
(8,593,664.63)
(8.674.886.71)
(7.772,104.46)
(9.298,467.72)
(8413.767.67)
(7,770,149.78)
(T411,641.85)
(9.004,491.44)
(8,554.756.00)
(7.946,403.08)
(8.687.627.93)
(7,383.864.02)
(8,244,108.62)
(8,650.601.52)
(8,885.938.17)
(8,829,365.52)
(8.679,134.68)
(8,609,997)
722,600

Gl
(1,703,339.89)
1,315,365.09
(4,317,027.33)
4,326,581.72
3,993,670.29
(1,751,343.36)
2,322,676.43
705,425.13
2,863,972.31
(2,212,679.24)
(377,581.89)
(1,954,565.75)
2,010,652.13
2,170,919.16
2,465,114.12
2,132,341.51
(1,432,300.81)
3,747,581.53
1,842,598.01
(2,499,033.35)
4,112,488.45
927973
2,594,102



10
11
12
13
14
15
20
50
100
200
500
1000

= $ify

st
24,122,692.47
21,501,387.45
20,458,286.48
21,135,416.10
20,953,544.94
21,244,163.40
21,555,195.93
19,744,667.36
20,763,037.53
20,730,087.92
20,673,800.30
20,755,868.66
21,437,756.88
21,903,226.96
21,479,522.28
23,054,803.04
19,894,311.14
20,217,316.84
21,595,602.24
20,012,604.55
20,617,022.29
20,899,710

1,357,214

Wt
14,095,189.64
12,168,355.24
16,991,081.97
10,302,903.00
10,135,390.48
13,470,078.93
14,070,733.96
15,866,504.61
10,832,205.21
13,628,076.46
14,902,914.86
15,315,930.93
10,223,254.71
15,074,160.97
17,606,793.14
10,647,125.67
12,642,399.56
11,422,736.09
14,564,983.82
14,233,391.28
12,986,260.17
14,123,314

2,432,339

TYPE I
fiil 5 74 W] &
(7,293,075.54)
(6,374,650.34)
(7,883,841.67)
(6,282,685.35)
(7,591,548.23)
(6,288,202.52)
(7,263,127.45)
(6,252,913.41)
(6,304,438.05)
(6,299,901.85)
(6,339,933.66)
(6,965,175.25)
(6,417,346.65)
(6,435,472.37)
(6,395,318.70)
(6,721,361.87)
(6,121,469.52)
(6,029,748.89)
(6,765,416.41)
(5,617,390.93)
(5,754,269.85)
(6,613,723)

553,023

HHEEE s B E & DR TES R A 17 A

Gl
2,734,427.29
2,958,381.88

(4,416,637.16)
4,549,827.74
3,226,606.24
1,485,881.94

221,334.52

(2,374,750.66)

3,626,394.27
802,109.61
(569,048.22)

(1,525,237.52)

4,797,155.52
393,593.61

(2,522,589.56)
5,686,315.50
1,130,442.05
2,764,831.86

265,202.01
161,822.34
1,876,492.27
162,673

2,867,969

gk
32,719,429.55
34,659,205.31
28,388,566.55
35,570,349.72
32,334,474.16
29,116,818.84
34,090,598.63
32,669,571.65
33,876,924.86
27,276,347.02
32,175,023.71
32,395,880.25
31,974,111.03
30,451,449.25
32,045,019.61
32,772,910.77
34,211,816.15
32,827,593.69
30,745,963.75
30,548,065.36
31,212,721.17
32,267,989

2,150,711

7%
21,814,890.99
22,992,970.62
22,650,372.07
20,747,278.68
21,841,085.29
20,546,803.43
20,602,082.40
21,997,046.48
22,371,139.67
23,449,391.11
24,398,696.88
21,377,282.39
21,081,691.18
23,089,065.80
21,258,530.57
23,241,940.53
22,847,285.07
20,741,794.45
23,784,053.05
23,317,543.72
23,466,095.91

22,254,996
1,240,656

TYPEII

BilEnb 4 ] & 4

75

(8,408,786.60)
(8,029,119.27)
(8,938,781.89)
(7,786,196.15)
(7,419,220.23)
(9,168,158.44)
(8,171,027.00)
(7,522,067.00)
(7,292,183.29)
(8,479,983.41)
(7,812,862.89)
(7,909,262.12)
(8,823,591.21)
(7,463,918.63)
(8,900,258.26)
(8,121,442.00)
(6,865,565.96)
(7,986,950.45)
(8,842,259.44)
(7,080,971.98)
(8,893,598.39)
(8,159,271)
690,650

aliE|
2,495,751.96
3,637,115.42
(3,200,587.42)
7,036,874.89
3,074,168.64
(598,143.03)
5,317,489.23
3,150,458.16
4,213,601.90
(4,653,027.50)
(36,536.06)
3,109,335.74
2,068,828.64
(101,535.19)
1,886,230.78
1,409,528.24
4,498,965.12
4,098,848.79
(1,880,348.74)
149,549.67
(1,146,973.13)
1,853,722
2,649,039

Ut
30,683,097.05
29,869,186.07
33,175,438.62
33,319,476.67
34,681,973.67
32,142,269.79
30,223,863.17
35,203,313.49
33,897,668.25
31,601,223.74
33,252,186.19
33,606,358.22
32,909,690.60
32,118,073.30
35,281,561.93
33,765,802.64
33,130,133.45
33,764,697.63
29,580,689.31
29,7192,978.12
31,071,966.42

32,317,043
2,150,942

xS
23,026,389.85
23,781,565.75
21,325,375.14
21,190,871.41
22,965,702.74
24,275,437.39
20,390,420.61
23,056,371.48
23,160,294.99
21,731,840.97
21,882,863.82
22,688,186.63
22,569,035.03
22,804,845.40
24,281,597.47
23,344,157.98
20,683,056.15
22,289,759.85
22,749,556.34
24,023,603.86
23,123,082.35
22,259,720

1,289,217

TYPE III
fiil ey 4 B ] & 8
(8,135,186.06)
(6,591,249.82)
(8,504,431.10)
(9,888,450.35)
(9.481,586.76)
(8.949,781.81)
(8,384,676.16)
(8.972,523.08)
(8,699,200.79)
(8,206,234.59)
(7,667,741.17)
(9,265,052.25)
(8,085,368.56)
(9,141,388.49)
(9.073,816.16)
(8,606,732.50)
(8,382,921.78)
(7,572,540.97)
(8,729,395.58)
(8,273,907.85)
(8,645,082.86)
(8,588,274)

697,710

aliE|
(478,478.87)
(503,629.49)
3,345,632.38
2,240,154.91
2,234,684.16
(1,082,949.41)
1,448,766.40
3,174,418.93
2,038,172.47
1,663,148.18
3,701,581.19
1,653,119.34
2,255,287.01
171,839.41
1,926,148.30
1,814,912.16
4,064,155.53
3,902,396.81
(1,898,262.61)
(2,504,533.59)
(696,198.79)
1,469,049
2,550,327



T i

100
200
500

1000

s

B
24,885,970.61
22,038,060.97
24,343,760.99
21,458,715.76
21,795,865.91
20,554,233.22
21,638,227.03
20,630,546.54
22,795,614.71
23,068,669.12
19,715,971.84
20,549,059.54
22,372,748.04
20,513,357.62
24,724,345.91
24,086,875.74
22,503,508.91
25,099,423.27
21,303,517.47
23,102,093.38
22,542,641.52

21,898,601

1,471,911

7%
13,952,660.69
12,187,471.39
11,522,395.68
14,923,195.09
10,584,636.02
10,508,284.97
16,027,500.88
15,936,493.13
15,854,798.48
12,031,604.88
15,183,543.47
18,038,631.95
13,237,924.12
10,277,290.89
13,441,576.87
10,826,173.88
17,494,998.19
14,681,072.83
13,625,707.34
12,696,024.44
10,713,559.99

14,296,705

2,503,009

TYPE I

ity 4 R 2 g

(7,264,535.18)
(8,125,204.98)
(6,210,625.61)
(5,844,410.49)
(6,480,318.23)
(6,563,645.15)
(6,657,492.53)
(6,263,501.46)
(6,739,851.88)
(6,384,074.46)
(6,465,782.91)
(6,049,968.75)
(5,990,762.06)
(7,981,542.80)
(6,696,331.26)
(7,095,753.98)
(6,004,989.80)
(6,776,301.16)
(6,560,540.72)
(6,736,480.50)
(6,168,092.31)
(6,599,681)

565,227

22

W4T~ T

aliE|
3,668,774.74
1,725,384.60
6,610,739.70
691,110.18
4,730,911.66
3,482,303.11
(1,046,766.38)
(1,569,448.05)
200,964.35
4,652,989.78
(1,933,354.55)
(3,539,541.16)
3,144,061.86
2,254,523.93
4,586,437.78
6,164,947.87
(996,479.08)
3,642,049.29
1,117,269.41
3,669,588.44
5,660,989.21
1,002,214

2,985,029

stk
32,224,465.10
34,460,655.94
38,805,364.60
31,060,756.18
31,315,800.57
36,190,600.57
33,811,105.97
35,345,119.00
33,711,361.29
31,369,428.05
38,802,477.05
35,665,715.13
31,147,466.40
29,279,391.53
34,366,608.79
35,941,275.01
34,899,400.73
36,860,712.18
31,225,088.13
32,820,993.56
29,283,059.21
33,974,930

2,278,313

£ & RS MRS TR

B
22,597,388.98
24,636,073.20
20,979,570.84
24,401,656.72
21,405,914.36
22,821,619.35
21,128,864.52
20,817,936.62
20,775,502.47
21,372,954.15
22,937,715.10
21,810,230.51
23,383,460.07
21,509,968.04
23,744,683.93
20,532,636.11
23,396,817.28
20,618,030.70
23,103,539.97
24,063,278.22
24,742,928.40
22,603,060

1,301,281

TYPEII

lifl Ry % H ] £ 38

(8,329,617.54)
(8,036,603.87)
(8,319,809.75)
(8,826,841.92)
(9,068,109.45)
(7,593,495.62)
(8,478,309.60)
(7,835,898.84)
(7,947,247 47)
(8,474,940.27)
(6,994,112.21)
(10,064,867.21)
(8,341,671.69)
(8,701,163.69)
(7,174,294.07)
(8,048,425.39)
(8,020,350.32)
(7,441,134.22)
(8,713,941.59)
(8,000,304.40)
(8,473,798.82)
(8,154,331)

649,022

76

Gl
1,297,458.58
1,787,978.86
9,505,984.02

(2,167,742.46)
841,776.76
5,775,485.60
4,203,931.86
6,691,283.54
4,988,611.35
1,521,533.64
8,870,649.73
3,790,617.42
(577,665.36)
(931,740.20)
3,447,630.79
7,360,213.51
3,482,233.13
8,794,947.26
(592,393.42)
757,410.95
(3,933,668.01)
3,217,539

2,687,073

st
36,583,770.11
34,750,947.45
33,448,584.36
34,606,469.59
36,943,875.22
31,678,580.41
35,034,176.36
32,050,640.35
32,667,567.34
33,282,052.32
30,457,940.64
33,277,261.18
28,261,632.68
34,735,477.25
32,569,121.07
34,793,419.25
33,683,646.20
31,180,636.26
36,462,991.37
32,051,982.24
37,393,528.72
33,893,177
2,255,760

S
21,499,300.06
23,004,033.31
22,866,032.80
21,853,035.82
20,452,040.88
23,916,687.30
20,988,420.60
22,042,665.70
21,367,888.96
23,334,413.43
20,557,656.04
21,068,485.45
22,425,837.95
22,889,980.67
21,239,327.80
20,478,133.61
20,792,846.25
22,428,219.96
22,321,831.83
22,723,113.16
21,590,349.22

22,684,725

1,299,174

TYPE III

i<kt 4 11 2 g

(8,602,346.11)
(8,581,653.45)
(8,514,586.10)
(9,347,545.99)
(9,096,160.04)
(7,873,198.16)
(8,677,760.81)
(7,137,975.97)
(7,241,245.49)
(8,125,370.39)
(9,883,977.93)
(8,009,463.76)
(8,226,818.60)
(7,113,930.10)
(7,771,453.14)
(8,118,386.00)
(8,228,019.87)
(8,264,678.59)
(8,335,458.60)
(11,068,068.49)
(8,199,891.56)
(8,610,750)

711,278

aliE|
6,482,123.95
3,165,260.69
2,067,965.46
3,405,887.79
7,395,674.30
(111,305.05)
5,367,994.95
2,269,998.67
4,058,432.89
1,822,268.50
16,306.66
4,199,311.98
(2,391,023.88)
4,731,566.48
3,552,340.13
6,196,899.64
4,662,780.07
487,137.72
5,805,700.93
(1,739,199.41)
7,603,287.94
2,597,702
2,662,780
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