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ABSTRACT

Supply contracts are a primary mechanism for supply chain integration. Past
studies have focused on achieving decision coordination. Comparing contract types in
order to shed light on contract select is still an open research issue. In this paper, the
principle of service-dominant logic is applied to evaluate and compare three major
supply contracts.

We regard a supply contract as a service that is offered by the supplier and utilized
by firm 2 to enhance her capability. Following S-D logic, the value of a service is
determined not by its provider but by its customer in her use of the service. Thus, the
value of a supply contract does not reside in the internals of the vertical structure. On
the contrary, the value should be evaluated on how the contract improves the
competitiveness of firm 2 in the duopoly. Our model of value evaluation comprises two
key components: (1) evaluating coordinative space and (2) utilizing the operant resource
and creating strategic benefits.

Retailers, suppliers, competitors and end customers form a value network. The
measurement of value should be extended to the entire value network, so the flexibility
of contract is an important criterion, and the size of the coordinative space reflects the
flexibility of the contract. Retailers should choose the type of contract with greater
space, so that retailers have more flexibility to face the competitive market, and there
are more opportunities to create value.

We consider multiple candidates of new services. A new service might affect either
6 or the demand uncertainty, or both. The value of new services is demonstrated with
two dynamic actions: one final replenishment and adjusting the level of service intensity.
Previous studies have shown that services have been evaluated as effective strategies to
increase the ability of retailers, so coordination is no longer the focus of contract design.
Conversely, the flexibility of contracts is the value of contracts.

With the empowerment, the performance of supply chain will be improved,
whether coordination or not. Coordination should not be the hard requirement for

contract design.
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Chapter 2  Literature review
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2.2.3 Buy-back contract
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FAREAF E e FRSEAE > £ [ Sl E4o(26) -

T.Q.W,¢) =wQ+(1-¢)pS(Q)+(1-¢)sS(Q) (2.6)

2.3 Service-dominated logic
#2 goods-dominated (G-D) logic #p +* - service-dominated (S-D) logic € - i {s 3%
WHIE2E > FIH S 1 3F R B el R 4 4 P 2 A (Vargo
& Lusch, 2014) » S-D logic £_i% B i3 %+ % 123 /& operand resources (4-p X ¥ ik ) #
w L E A5 e fE gl (T F JR operant resources (4o A BEH A frAval oA s
B ESEAF A ) Table 2-1 %77 Vargo & Lusch(2004) 5137 {7 41 2 488 7
# 11 operand resources £2 operant resources =R & % 7 G-D logic £ S-D logic ==
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Table 2-1 G-D | ogic ¥# S-D logic & 7 i+ £ £

G-D logic S-D logic
W% B eh | % 3% P-operand resource fi -~ E | G 7 fE 1 operant resource 941 &
# & ¢ | % operand resource & & X A 5 | 7 & & operant resource s 4#

EN ISt N B B ]

B | BEd 2 AFAR RS LG | B EED EEANRY § AT
FRrEd | BEdipriadpla o BELiF3E3HIE 24Pk
¥ # 2 % | operand resource 4 A < operand resource
g A & ME KA TR R e
M kp A 2 A&
Sk R TR
S-Dlogic ¥ rirt 11 i kA # #(FP) R LB H L s - 49 7T B & 2471 §

1R 7 B FPS #1233 codp BE AL B 0E ST i
1) FP5: 75 g AME4n ERAH AR
2) FP3: 7 5 RRARH E A fefidl
3) FP9: i giMfrit§ 22X MAFTIREL K
4) Wmi%@iﬁ%%%ﬁ~§%ﬁ\%ﬁ%@ﬁ\%iﬁ%%;
5) FP7: f¥mi2HEHE  ErifirgiEl
6) FP4: JiRiras ~ LI RF T T RG 4 A LRE A
7) FPILL: R EXAIEd FdH A2 B fp{rd| A PEFD
d 2% S-D BB TG LA SRR - @ SRR A e
@ F%frwa’*“E*EQF%’ﬁi%@fﬁﬁﬁﬁﬂyﬁﬁ%mﬁ
A B ERTORFREER IR LRI R S BRER Y ER

$82 2 g /jzﬁ,,ﬁ_,éf/%*z@?q‘éii»ﬁﬂ?}i/ﬁ’i“a‘*v:“‘%l"‘ﬁ'é??é-fﬁ{ ERET R
P B R e i;,%p/lir(FP9) B PR RN B Y H » AL § = (FP10)
FEE_oom A Ad B ERE (FPT) i ¥ ] FTILFTRean® = 7 02t B8 feek
FIE (FP4); A iz FPs» ¥ L Pl A 17 BB & eni@ i 2 €3t - = (4

LEAERE) BB L FEHEARREATIRAALE -
B FRA DR ER Y 2R o BT GELERRF Y REFR 75 -
10
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B SRBMBMBLR F O T AT QEESEE > TN NG T BEE G

BE o ERYETHRAL o
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Chapter 3 Deficiency of static models in value

analysis

31 iR SRR

195 (2.3) B BES chd A - 2@ A RS B ok

/%’It
A
=S
EX
p
g

PRATE- E R p-CGTERNLFIp A 0 FIJIESET B R T A
(31)> @ 2 & Hi® o

(pl C)ql plql

”zZ(Pz C,)0, = P,0,

B BEER A #reh kT 45 oretailer 1 2 retailer 2 ¢ 41 _pure strategy ¢ Nash

(3.1)

equilibrium > 41 * first order condition ¥ ¥ retailer 1 2 retailer 2 <7 best response >
Fletig- O REERGE T Kk o (8247703825 A#H AR irt p T4
ﬁ%ﬁﬁiﬁ%fﬂfsﬁiiﬁﬁwﬁ,g_ b4 BEEE o

0
a_”l:(ai_(1+«9)pl+l9pz)—(1+9)p1
Py

0
a_%:(az—(l-i—ﬁ)pz+9p1)_(1+9)p2
P,
foc {(ai—(1+t9) p+0p,)-(1+0)p, =0
(@, -(1+6)p,+6p)-(1+6)p,=0

_2a,(1+0)+a,0
L4+ 6)? - 67 (32)
_a0+2a,(1+0) '
P = v oy — 0
 23,(1+0)* +a,0(1+6)
L 41+ 6) =07
_ad(l+6)+2a,1+0)°
2T 41+ 60) -6
12
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3.2 Newsvendor #-3] X
A F T WA BRREFREST FRF UL A ASEFHEF R Co

¥ o retailer 2 jx P~ H =7 & wo ot W o @ retailer 2 B 5 poinE B RpE
prlBETRER R SR DT A LN R UEE s PR AR ELF R
retailer 2 F 4 4! goodwill penalty &= & g ; ¥ ¢} news-vendor model &% #c %5 %8 i
% & p2>W2>C>s o Retailer 2 ~ i- g7 &2 R R R4E B X F4033) T T £ 57
AL T ¢ FlERY e QAP T R oo

7,(Q) = p,S(Q) +s1(Q)—gL(Q)-T

=(p,—s+9)S(Q)-sQ—-ga, -
7,(Q)=T -cQ
I =7,(Q)+7,(Q)=(p, -s+9)S(Q) - (c-s)Q-9gg,

(3.3)

3.3 Coordinative space
3.3.1 Coordination condition
R A R (QO) 5 M e RII(Q)) R~ 2 R U
first order condition £ Leibniz integral rule ¥ 4 % e (¥4 b "% (3.4)° § 3 £~ i
CArpETE R R JE1E QS e
Q° =argmax, I1(Q)
I1(Q) = (p, —s+9)S(Q) - (c-s)Q—ga,

5(Q)

20 =1-F(Q)

[58((®)) _ _ e

Q =(p,—s+9)A-F(Q))-(c-s)

Q) _ .

o (p,—s+9)f(Q)

FOC 1-F(Q%)=——> (3.4)
P,—-S+g

a2 42 1¥ wholesale pricing ~ buy-back % revenue-sharing i b kb '&
(Appendix A) » F]pt 22 5 eht e F i 40(3.5)(3.6)(3.7) » ¥ 7 1 413+ wholesale pricing
Pl E T acE 2 A RS ApR S G E S F]pt wholesale pricing & 2
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A l’;—'—

revenue sharing e #r# 5 % 7 i

#2243 buy-back %
service-dominated logic > % & B BEH F R AR Z F T G8FA > ot - X F
i

PR LR G HBEORL S H T LB LR B A

et e e a4 AL = coordinative space 14 coordinative space = ] ki & &

G AE S AT R -

C-s _ W, -s (3.5)
p,—-S+gQ p,—-S+g
— b_ _~
c-s W s~b (3.6)
P,—S+9 p,—-s-b+g
C—S W, —¢s
P,—S+g ¢p2—¢8+g
W o (3.7)
_ ¢
pz_s"'g

4 ERHA IR OES
e

SEEZ YT E SR e
Cachon (2003)#74p diefr > Bt E o PR Ak B ehpT 3 1 1% »

W A vy afrE % > Bai,Chen, & Xu (2017) 2% % 9k

Heng R g E 2 B Y R 6 R ALEA f b o

3.3.2 Coordinative space
%] wholesale pricing & 3 e 9% 5¢ 14 » H coordinative space 2 7 & & » F|* %

A 003t 0 d 2t newsvendor H-A Bk 2 W EE & W 0 F 4t #>Y buy-back 2

revenue-sharing = f&% @ 3 BV E 22 o
ke buy-back @ 3 0 (3.6)F 5 I A BEAM F s F RN AE A FEH

Sk d > FIAEF DR W AR 0 b w B

(3.8) » 2 Myt sIERE R AL 5 line of coordination (LC) » %gsl (3.8)¥ 7 I T

FHE ow T S A AR e P A R T § A
P F R f Mo R

KROFOP RGPS AL LR T AP AERL%

BB RER S o
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(p,—s+9)(W," —s—b)=(p,-s-b+g)(c-s)

(p, —s+g)W," =(p,—2s—Cc+g)b+(p,-s—b+g)c (3.8)
wh=c+@-—"°)p
pz _S+g
T E LT & R

4B e £ 1% e revenue sharing > w," % ¢ @ S8 enfd %58 40(3.9) 0 % revenue

sharing &R #H+#F B w, DT H > AR EA L R EFREFLP A B 5
AR 4o BT A Blend) F good-will penalty » o At EREF T EEINAS R LR
g E 0 FI R MR RAGARRE > FRFRFILMEIFTERABPE LR
EF ek = e

(P, —s+9)(W," —¢s)=(c—s)(#p, —¢s+9)

(P, —s+ )W, =gc(p, —s+9) +(1-¢)(c—5) (3.9)

W= gor —— - (-9)g

p, =S+
| ——
LAV

Coordinative space 3 LC ¥ % #c<n boundary condition SN S T A
boundary condition % — & newsvendor $-%] T e B b R 4] 0 F) BB 2 RS &
w5 buy-back % revenue sharing = coordinative space 4(3.10) -

BB ={w,” | (w,’,b)e LC,c<w,° < p,,s <b<c} (3.10)
RS ={w," |(w,",¢) e LC,s<w,” < p,,0< ¢ <1}

Fig. 3-1 5 124 5 @ buy-back %2 revenue sharing 5 coordinative space » 14 &

¢ g £ on LC eenil J ¥ 2 4 k4= 1) boundary condition 4= ] - ¢ LC 4%

*T41] % boundary condition p » %t | T > ¥ 5 21 BB & 0.2032w,” » @ RS % 0.3w,"
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BB contract

0.55

05

0.45

0.4

b(p,)

0.35

03

0.25
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

w°(p,)
(a) buy-back £ coordinative space

RS contract

0.8

0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

wy'(p,)

(b) revenue sharing £ coordinative space

Fig. 3-1 buy-back % revenue sharing =7 coordinative space &l
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1)

2)

Ag- 2 AR LB F Rala A SR RS 10060 kA 4 ddg o 2 R A S

200 2 0.4 d 309 Fe T F 95 CS #0317 SaEi £ 5
39.58/27.08 > ¥ T KA A io=2 Fpt ik F KA H L N@B7.924) -

- 2a,(1+ 9)2+a226’ _13958
4(1+6) -6

- a0+ 2a22(1+ 0) _ 9708
4(1+0) -0°

0, (6,) = 60 — 27.08 + 0.4(39.58 — 27.08) = 39.72
News-vendor 3] %<
A FE B w=07p,
B. £ i+ 4c=055p,
C. %p &#AEs=025p,
D. % &7Eitp®4g=009p,

¥ R RAa i]*u wholesale pricing ~ buy-back % revenue-sharing = #& & ¥):% #%

PF > | 1395 coordinative space - retailer 2 J& % i£ 4% £ 7 #.~ coordinative space

revenue-sharing % % (RS=0.3w," BB=0.2032w," ) » 4r Fig. 3-1 #7571 -

T REH ARG T 0 2 AF G R4 A el ee Table 31 a4

F#HPF > J& g 2 wholesale pricing i 2 4 B a4 % > %] wholesale pricing - fi&

BRLFAER GIREL DR Y o g iE 3 buy-back pF retailer 2 £ 5 5 354 W

® e p A b=025pF > F & cnf B e Mt iE % wholesale pricing B e - 4p

F oo 43 retailer 2 & & M % revenue sharing R E § s 2 3tm L A3

Bfs v o A 2 AR A & &> 2 wholesale pricing 5 & # > ¥4t buy-back %
revenue-sharing i % s 3 ApiT2. & B S 817 5 {8 § 33 % KA # 4o Table 3-2Table 3-2-

Table 3-1 = fe 32 59 & B %

(a) wholesale pricing 4 & 4

WZW( P, ) IT T2 Ts

0.7 414.6938 257.6828 157.0111

17
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(b) +=F T Buy-back 4 i £

w,” (p,) b I m2 s
0.7194 0.25 276.1028 169.03132
0.7532 0.3 242.29653 202.83758
0.7871 0.35 414.6938 208.49027 236.64385
0.8210 0.4 174.68401 270.45011
0.8887 0.5 140.87774 304.25637
(c) t% ¥ T revenue-sharing 4 ¥ %
w," (p,) ¢ I1 7 T
0.2500 0.4241 170.6230 2745111
0.2895 0.5 206.7818 238.3524
0.3416 0.6 254.4522 190.6819
0.3937 0.7 414.6938 302.1227 143.0114
0.4458 0.8 349.7932 95.3409
0.4979 0.9 397.4636 47.6705
0.5500 1 445.1341 0.0000
Table 3-2 2 ) %8k 2

Contract type Wo b ¢

Wholesale pricing 0.7

Buy-back 0.7194 0.25

Revenue sharing 0.3783 0.6705

35 M RGF T

% retailer 2 srd~BLIL £ sk A E I Y - T F RF G333 pF o retailer 2
g B ERFEEINUFELF DR GFES S § ERF L FPE o retailer 2 #-7 4
HEH S A ST R0 EFAL ) 1T Le fretailer 25 7 (707 5
1) HFHE R R ks FRE S
2) AR R R
3) subtle pricing ;

4) R SR E R
18
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351 FfFHE i%: A
d >t retailer 2 2 g i ddF 2 % o Ftoretailer 2 F BRER B B 5§ o)
=R Tl N S ) WA R U N £ A SRV e R 0 <3 Rt Y]

Bl FI R RA AL BlA R BB LT AR ELE P 9iES
2 HEE L

352 i faikE

EA S M- Y P R FEFFRF BN ER 0 S R

WA T 0 4R E R e D W A R o IRd D N g e R FahiR s A
B wA B AL F retailer 2 0% B pE & 0 AR E Hfretailer 2 A F g K E B € W F IR
2 GppER A R IER S > - & oretailer 118 74P e ch i ok % A o R
HMERBMELFR C F AT AL S retailer 2 AR E  FISE A - K72

retailer 2 2481 € ™ ' > retailer 1 chf B> ¢ X P f o BT A HWE L

)

consumer surplus 7= ¢ = *# > Fig. 3-2 & 7% 1 consumer surplus ¢ % ¥ @ 2% <@ '
Moo PR DD NG R KBRS AR o R A SRR g
o REdp E R S I E o Flet o AR A ré
WERA A SR

h ko ¥ ek

[
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A Consumer

ph Dy - P2

Fig. 3-2 # %< ™ consumer surplus 735 it

3.5.3 Subtle pricing
d 3t o R enf 2k o T retailer 2  * subtle pricing k4 g Fo B
foo Aol flgbi s R EB g RFEHIAR
3 x4 & p % RE (Yang, Munson et al. 2015) - Ehsan

¥ * o subtle pricing = 2§ % %
% »subtle pricing ¥ A TpH ¥ 7
() "2 AL EALFL&ET R P LF v E g T i E - Pl B
B g RE s 4o ar g r A K & 2wt 5 ¥ osubtle pricing 802 i 4 g 50
FPRLPZRE TN aivi A28 L0 7 REF i Sl 2 5 40(3.11) %77 o
a, =(l+aK)a,

a>0

B oa=05> Bl &P 3 K-+ HEZHFH LR 4 Table3-3 17 » g ¥ K

(3.11)

S Lp A TR TREANIH LSRR
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Table3-3f » H =X A5 g2 £ B

K Y g2 Q S(Q)

0 60 37.9167 38.6489 37.4320
0.05 61.5 38.6823 39.4145 38.1976
0.1 63 39.4479 40.1801 38.9633
0.15 64.5 40.2135 40.9458 39.7289
0.2 66 40.9792 41.7114 40.4945
0.25 67.5 41.7448 42.4770 41.2601

Fig. 3-3 #i7% » ¥ f M k¥ P fA% ¥ i 7 subtle pricing 7 § »cdt 3
retailer2 8 > 2 L p F R se @R ERAm @ ERF TP Y EFNE
R R4 Flm B BHERPF A 3 FIH VT Horetailer 2 st FEF AR
F]et 4 retailer 2 :& {7 subtle pricing p¥F > a3t WP 2 BB @ 5 H iz & € ~ g 4 >
RS 22 ¢ it {8 & sa Rl 5 - & o

WP contract
700
600
500

400
=tBees pplier

profit

300 supply chain

200 retailer 2

100

0 0.05 0.1 0.15 0.2 0.25 03

(a) Wholesale pricing % 4
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BB contract

700
600
500

400

profit

=tBees pplier
300 sl Upply chain

200 el re tailer 2
a T — — —— —i— o

100

0 0.05 0.1 0.15 0.2 0.25 03

(b) Buy-back 2 ¥
RS contract
700
600
500

400

=tBees pplier
300

sl Upply chain

profit

200 ° — el re tailer 2
100
0
0 0.05 0.1 0.15 0.2 0.25 03
K

(c) Revenue sharing % %

Fig.3-3 48~ ¥ =& & K {5 e B 2 flR s

¥

o

¥
H
R
ot
=3
X

B
RS SRR G

=

22

S E_H FEAp0 0 Fig. 3-4 L F B &R E%

L hdo R A a2 RE Y 2 13 s
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A AR - BRI DAEREITPEL 07 R R
P RAT P A PR T

=
3
Ny
=
\;;;
e,
N
e
e
o
=
ot
3

RA R gt SR e

Price“High

CMADE IN Japg,,

Low Speed I ) | High Speed

BEAUTIFUL WITH & KTORY

ZARA

UNI
qQLO

AM

Price Low

Fig. 3-4 % F & JR 5 ch A 5 2_(= [

w retailer 2 d5d A B SRR A ST TG g ARLEARLG R i
i BRPLREE D ARSI b R @ FHREEEL R 05§
R AE SR T A SRR A R L A R L6 L g 0
§ Aoy R Tk 0 retailer 2 gRFE Y o A &R

@ ¥

BAs o U P R 2 F gm0 retailer 1 7 p

B2 4 pF o jE(3.12) 2 (3.13) W 7 g7 F (3.14) e, = =K i
el >+ 00 m, 5 — concave o #c > retailer 2 #-13 A i# i+ (Appendix B) -

or, o(l+0)p,”

op
=p,+2(1+0)p, =2
p2+(+)p289

ap, 00
op, _ (-30° +4)a, —(60° +120+8)a, (3.12)
00 [4(1+6) - 67T '
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0°p, (-240°-486-32)a, +(~126% 960 +16)a,

_ i (3.13)
00 [4(1+6) - 6°T"

o’ ap op o’p

ae; =4p, a_5+ 2(1+ 0)(5_92)2 +2(1+6)p, ae; (3.14)

Fig.3-5 2 A % =2 3 F 48 2 T4 E M 2 F > d > retailer2 5 < & &
2 % &7 o retailer 2 4p gt retailer 1 & 5 SO iBg > FlU F 0% MR R ¥ o B
E e g 2 4 oretailer 2 2 0 W £ 4R % retailer 1 en% i A B F K
g OB B PE o PR OGO T R o TR T KT A e HokF S
g oo e F retailer 2 7 AB 3 % o i retailer 1 F1H 2 £ 5 W 2 iR 40 $0 retailer
2 crsk s retailerl ¥ 2 EF g 4 0 FIRF R 3 bR T 0

effect of product postioning on deamd quantity
70

60 _ -

500/

Y
(=]

—@—retailer 2

quantity

w
(=]

=®=—retailer 1

58]
=]

=
o

o
o

0.2 04 0.6 0.8 1
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effect of product postioning on income

3000
2500

2000

income

—@=—retailer 2
1500

1000 ._’_.___.__J—A—-‘— 2 o— 2 'y ®

500

retailer 1

(b) A& & T =& jx & M (x Bl

Fig.3-5 # & @ i 7 g 2 e ¥ M %R
% retailer 2 AL B 3¢ %gv} FHFRARA ST N ERES A
T BB 4o Fig. 3-6 0 $#5 ERE ddd 2 0 B R % A0=02 24 0 i
W Fig.3-5 % Fig. 3-6 Rl g # B i &% gh ‘i nT Hbid Tixg
Al oood WA AT GV ST I RO R S I Kk

RERAGHZTEImETF kb s B2 AT TSR o
d *t wholesale pricing & % # # retailer 2 .7 3¢ &P~ { v F kb & o F]
% REEH S BRI E € N2 B 40 2 ET retailer2 @ 5 o
ik ken@Fa s AndF R FH 28§ B ; buy-back 7 2 ki
o i 2 retailer 2 - oREE PR & 0 KBS R AR ot
Flpt g B B £ 3 #c7] > 49 wholesale pricing % % retailer 2 sh= & f &4
€ > buy-back # & = = 3 retailer 2 & ® H-1 A s g 0 & @ = 5 retailer 2 ™
= ™ 7 @ ¥ S revenue-sharing B = 2 ¥ wholesale pricing 2 buy-back 4p & > &
HREERE 5 retailer 2 i P R4 retailer 2 2 BBT = F P -

,
R e
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0.2

0.2

WP contract

04 0.6 0.

(a) Wholesale pricing 2 .

BB contract

04 0.6 0.8

(b) Buy-back %

26
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RS contract

500
450

250 =tBees pplier

200 supply chain

150 W—J—‘—l—-—.\.ﬂ retailer 2

(c) Revenue sharing % %

Fig.3-6 :cif & S infs bish f 2 JlR g

AEFH T v B A T o B 4 Bk & o subtle pricing £ & 5
iz A5 p4nretailer 2 ez 4 H 7w B¢ o1k ¥ n ) > subtle pricing £ - ‘&

dORAG N KRS MGE L P F Rend 4 dBF hA S8 e Rl
E W f i DA ST R oretailer 2 7 B £ Rog RIS

FAV R T e N Aot R R A R ‘%eWWZ#%@ﬁﬁi

#w% o revenue sharing £ %) T e i 7 2 retailer 2 41 5 - 7 buy-back # A 4 i

C R p R &2 B AT > buy-back ehF FedtF S A € i S retailer 2 &

WARE T ER o

Jll]t‘ ) i,%gﬂ"%ﬁ%;}%? ;f‘f’]l‘ %_'

W PR OERHTF e newsvendor 3] ¢ E AR

£
REF LR g2E S 0 g 5 subtle

-

L
pricing % :x i & Fw i vk pF o R R RaafE e EEHS o TP AE LT

EEE Ginkhe e AR LB VRGO E AR d % F A2 (FP10)

MOFP B R BB HIEE B e e BB BT A e 2k
o W Rt A
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Chapter 4 Valuation of sensing and responding

capability

FABTREAIRGES N4 2k S fE 0 k7 E LA R IRIEGS 24§
ZF’”ﬁ@%%%éw’%E%¢@%*@€&ﬁ{ﬁ%ﬁ$?ﬁﬁﬁﬁﬁﬁ
BV SE iR A PRAR D W 5 A - A N AEE A E R Y

CER NS TRE TR TR PR Do AR~ 411

“’P"}
Wi
et
<
e
.ma}

ﬁiﬁ&ﬁﬂi%ﬁ’wﬁﬁiﬂiﬁiﬁﬁ;,%* FTAIZHI 885
FIP N GAFTAPRIEE SRR AR TRE R VAR AN LR AR
VI B ALE T A B 8 5K IR o

B A E o RIBE r L AR R EM OB IAR > 7 RS R
TEFAIBF ARG FHACBRESLBAFRT AL A0 F SRR
PIRAEEPER TEL S AaURA  EH A R EE D B R RETIFAE LT A
ERE T TE N S B RS et ) S 1P - L EAR
A gk BeEE R e 0 @ e YSL AR BRAAE 0 B mehk 24 & 11 CHANEL
2 DIOR 5 ayn> PRI~ > YSL R A 8§ 57 2% — > B2 A pF YSL
CEJEAFIRGET > RERREF R F e G - A2y T - BRI
Er e s G (TREIRS EPF Lo
FEFPH OB THBHAEFZ D Fagmd 4 > AP~ F &
MERFEFINELFTEORRT N EF L L F AR T F
FLA AR B B L PR TR DI T L FET A F R
ii’?%*ﬁiﬁ%Z@ﬁ%%é%ﬁ;Aﬁ%%*?#ﬁg’iJ@
‘i
?3’3@%#@@%%bﬁé
FOTHREIRIED G o E o PR D TR BT SA

“Lrﬂ}? o i
Bea¥- g F B G ok o
4.1 PRAFeN{E®
FPOHC RS- TSR AR b retailer 28 2 F H X AT EET 74
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K@ T E o retailer 2 ¥ % &g cha A TF 5 R7PRFE local service 45 » m? £
local service e i® % ¥ ip 33 4v (24 "% M)A Fenged 4 > g T oA E (A A) T
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Chapter 5 Value of enabling new services
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Ao FP A N FEFRFEOFERDRL  FREEIREZGIFEZ FEIL
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BL process of y =1.2 (6'?=5.76)

sigma'?

time period

Fig. 5-3 y=1.2 chBL & ¥ i 42 )

-

BRG R FONE > A R R e R o AP RFEDNIRE
REEERT B LENRE QO § R R EER SR T b RITR
BCH o f IS I B 1B 2 BT 4T 02 (0) i ts § A 4 Mo R GLATAR R T
g ot o ApEOTY=08 B ot el LSl R AR E o Fig. 54 BT &
£ 1 Bayesian learning i 42 t=5 P& gLenda %7 8§ B 5 BiT9 o2 hpFig o @ t=5 1
fpend v R E T F G LA AR EA G k4T FletH Bayesian

learning @ = 8 i w2 @5 - 40 ¥ Bzt @ o
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4.6000

Table 5-4 % %y=1.2 |¥3: 30 X firgg e 32>

differentation of sigma over time

for gamma=1.2

a

5

time period

Fig. 5-4 y:]__2 :rﬂii—i—r T i;:,Gt’Z m&% v g

Me? HFER AR 0 B

Aol PIERI B FIER O M T80 w k2 g’ P KA EMBE ¥ 2 g% FpT

24 ipplE EFIMES goe i Xe Fiaz X2 HFESE 3

3T o2 (O) R 5 RIHET] € &t Bayesian 42 %7 > 4c Table 5-5 #77% °

Table 5-4y=1.2 {5  f R3] e =

Time period | BL #c¢ 2 & 3+ &2 M ot 2 3 B
1 4.8031 6.4094
2 5.0747 3.9884
3 5.4601 7.0019
4 5.6413 4.5545 6.4619
5 5.7287 5.7585
6 5.5256 5.8464
7 5.5522 5.9148
8 5.4476 5.9695
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Table 5-5y=1.2 -5 & ¥ =x e 3R % %

Time period | BL 6t 2 i 3* &2 M ot 2 Ag iR
1 3.5077 2.5230
2 6.8857 17.0198
3 10.6942 25.9285
4 11.0637 12.9111 145056
5 9.4843 11.5683
6 9.3915 11.9467
7 8.3507 12.2410
8 8.1738 12.4765

fr Scenario 1> Table 5-6 £ Table 5-7 4 %] 5 & fék /R &7 | FFE 3§ ndf &

W R 24 88 > i Predictive model 13 & 5 $i902 0 iz F] Predictive model

Fled By § Flt T oE i B A M eh It & F 4ot Predictive model 2 IR4p g3t

Baseline model % 4 & 4~ # v fi i -

Table5-6y=12F#H 2 Hx 3 h T3 pAIF A KR EOL R

_ _ , Sales
Replenishment time ot 2 AQ It
volume

1 5.2936 -1.1730 45637

2 4.9039 -1.4338 4.3028

3 5.0763 -2.3333 3.4033

4 5.2351 -3.4428 2.2938

300.2283

5 5.3782 -3.2879 2.4487

6 5.1752 -4.0799 1.6567
Predictive model 5.4821 -3.3937 2.3429
Baseline model 0 6.8016
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Table5-7y=12 5 2 § REHET 2 AL A KPR BOL R

Replenishment time ot 2 AQ It ik
volume

1 3.9559 0.4577 -4.6632 306.4226

2 5.3698 2.2973 -2.8235 308.2622

3 6.1232 3.6226 -1.4982 309.5876

4 6.3429 4.0836 -1.0372 310.0486

5 6.3341 4.9880 -0.1329 310.9529

6 6.1309 5.7591 0.6382 311.0858
Predictive model 6.8115 4.1678 -0.9531 310.1327
Baseline model 0 -5.1208 305.9650

523 1'%

% # * Bayesian learning & 3+p% > B 7 KA e i ¢ 738G 4370 BL
BB AR Flp %ﬂﬁ%ﬁﬂ*&?ﬂ” BL & ¥ i 42 ) 2| 4797 PRA* 2
V- A R R E EF I Ge 2 B AT EE R kTR B E

EBABITO ) HA I E KA A ThiF 8 o Bayesian it B AEBER T > G

FPETREER - R IERE S { FREMB FIREEE S HPE AR
Z R FETMIERIEAF T F et retailer 2 { PR E B BB 2 R AEIDOFE
it {7 Bayesian learning p¥ ¢ # i 3 K73 it onli g i Rifo® > RRERITE M §
FAMEART o FI R AP R AITEBIRE > D A Y BdpioE it
T IE N R Bk R T SRR E 2 F D IE R 0 K om g f R R
T B ERIFPIHA S 3 o ot Beb| T 5 t=5o

FrAE O RIAERETRPEFEFEFRE LN e 0 TR AEFF PN Bayesian
fETEZED - Fenlg kT ERBA T 2 R F R s E 3R retailer

T

¥ 5 Fliesg @523 i
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53 Z RBHBLZARLSIT

LPRFA e g T LT o > — v oretailer 2 Ak~ JRAR(E 0 d A2 BT

|

P!
FHABE G RA T DIT IEY 5 FP g A TR E 2 A RIS KK
R A R KT A KEOL LM RER G2 RTRAE K s
Bomih 20 [ A RIE B AT SR T 0 A B es T 3o I TTH K fics 1 FOC .4

(Appendix D) -

K* _ (5p2 _60)(p1_ pz)_az + P,
25(p1_ pz)

Fotan & T 35T £ 4 2 PRIZ > T3S T1 £~ concave & F]p ¥ KT

(5.4)

A K Bt AW L0 F RS R g LK - BREAE 0 00
POl ET R ERHE AR P H A AR ROE R MEFRE B
B PRAR e~ o (5.4)H i F N E f BO2 PRI o

%8=0.12 B ™ > o3t B M2 ko2 K'5 0.9 F)yt Table 5-8 56=0.12 2
K'=0.9 p# &7 b pFRV BRI (74719 [ Rend B 4 > d W ERE 40 FU A 2 B
BREFETS ARG M RGN AR TR TR
Bgta % Pt A el KA s - =4 AR ERERFE TR
PRARH ~ 55 R 2 LR B b % o

Table 5-85=0.12 ~ K'=0.9 F# T 2 i [ L L pF g4 B 2

Time period Xt AQ I Sales volume

1 39.6770 11.0388 -1.2054 317.0037
2 39.0818 10.6698 -1.5743 316.6348
3 39.4705 10.6737 -1.5704 316.6387
4 38.7336 9.9199 -2.3243 315.8848
5 41.9621 12.3652 0.1211 318.2091
6 38.9771 11.7796 -0.4645 317.7446
7 39.3695

8 40.9375

Fig. 5-5 R 2 M t=4 Z A QR BL > 7 e JRIR 5% & ik Jpdaf By Ba g
Bl o SEFIRAFRAEATH e 40 QA LI KARS-RAPH R 2 gF AT >
+
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IR BB B2E L it B ehi it K090 £ @ § F “TRFTHA T % Xeh® it > 5
BRI - PRI R 2 R EfE RN B4 K- BAPY A @ 1T AR A

P 45 RIS kg 2 e o

H

Supply chain profit under K*

3570 324
[ ]
322
[ ]
3560 ®
320
=
% 3550 ® 318
S £
g 316 3
© [=)
‘= 3540 =
; ° 314 g —@— profit
5 § | |
g— 3530 312 sales volume
[7s]
310
3520
] 308
3510 306
0.0 0.2 0.4 0.6 0.8 1.0 1.2
K)k

Fig.5-5 8=0.12 F-H5 ™ 7 Fr JRI:5% & 2 1/E R

5.4 Z RGBS BRELARLSH
& retailer 2 &~ PRIR{S 0 R PR T - kP R @ SRR Y TS Ho R
K PFERR LiFretailer 2R L FHeF- ZAIE > P AFERH ERY
retailer 2 @ 4%+ 5 B JRARE (T~ 2 AP {0 T i L w48 retailer 2 ¥ i ek
R ew BRI KA AR iRy o P A QP ERE O L AT HE
ks FPAIET G FRARS AEF ARG K e
1) Policy0:*t=14» KRFFEF A {53 £ L seid§ 5
2) Policy 1 : 41* predictive model i& {74 i2 b 4K
3) Policy 2 PRFH ~ — iF (5 T 5 PR EOAT ] B ie FIRIE AR 0 L
predictive model i (748 i3 f i K 5
4) Policy 3 : »* t=4 pF R gLl P32 (7 JRAF3FF AKX 2 i+ predictive model 43 £

A
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54.1 Class1 PR3%:6=0.02,y=1.2

Class 1 #7/Rix ¢ ® T39F K48 - % retailer 2 7 & (7§ i g & > BB xR
7 Ffimak o i d >t Bayesian learning ¥t % § &7 rE a8 F il 0 Tt
DA 4 o R A R T cpolicy 2 AR E B AR S N2 R R AF 3
KA FEIPOLCIHF R Fi A DI T ko FlP TR IO R B e
B R R A2 PRI retailer 2 A fRF YR R BB R E T AR .

Table 5-9 class 1 PR3 crfics 7t

Time period Xt BL to¢” 5 3+ predictive I
model
1 42.2184 3.7448 263.2126
2 45.0279 8.1167 218.1847
3 42.5966 7.4408 175.5882
4 41.5891 6.4285 133.9991
5 44.6123 6.6020 89.3867
6 39.7980 6.7321 49.5888
7 38.8951 6.8332 10.6936
8 43.3118 6.9142 -32.6181
Table 5-10  class 1 PR#+T policy 0~ 1 ~2 ~ 3 ernfs 55
Policy K engil » AQ It Sales 1
volume
0 * % 0 -32.6181 305.4310 | 3337.5027
1 * % 30.1027 -2.5155 335.5337 | 3747.6516
2 t=1 % 2K 45.2029 7.0923 3435416 | 3484.4238
3 7 % 30.1027 -2.5155 | 3355337 | 3747.6516

542 Class 2 PR3%:6=-0.02,y=1.2

B S PR AR A B R PR W iRk JRAR R~ o B € i SRR S A
Sf A E RFAURA OB AP R G PR G B Ae P Poad BT T St RAR BT class
2Fre E class 1 R# s FIEL © o v F K72/ 4~ 8 04l & Hedg € @ retailer 2

Bk FHRARAES 0 B3 T2 7 5 I Fhclass 2 PRI 0 B F R ARk
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T B S T AR S g ) ]t 4p it policy 0 -~ policy 1 #2 policy 2 0 policy 3

RS TR SR

Table 5-11  class 2 PR#% st 7 42
_ _ Lo predictive
Time period Xt BL 761 © 7 3+ It
model

1 36.1556 2.8471 269.2754
2 35.2373 2.1436 234.0381
3 39.1951 4.5651 194.8430
4 33.6083 4.3513 161.2347
5 37.7355 4.3764 123.4992
6 30.4977 4.3952 93.0015

7 37.4128 4.4099 55.5887

8 35.0109 4.4216 20.5778

Table 5-12  class 2 PR3+~ policy0~1~2 3 e ¥
) 5 Sales
Policy K el » AQ Ir I1
volume

0 * % 0 20.5778 284.8532 | 3019.6009

1

5 * -17.6181 2.9597 284.8532 | 3162.7479

3 =45 % 0 -7.6181 -5.1288 297.8129 | 3472.8972

5.4.3 Class 3 pRi%: 6=-0.02,y=0.8

e class 1 PR7% o if it Wvk 5 2§l et retailer 2 o xS is e ok it > 5

CHES ST -2 EIF S I
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Table 5-13  class 3 PRAx sz 3okt

Time period Xt BL o ? % 3+ predictive It
model
1 35.7875 2.7117 269.6435
2 36.2277 2.1969 233.4158
3 37.3719 2.5194 196.0439
4 35.3957 2.0996 160.6482
5 35.8998 1.9639 124.7485
6 33.7491 1.8621 90.9994
7 38.3505 1.7829 52.6489
8 37.4721 1.7196 15.1768

Table 5-14  class 3 JR#%+7 policy 0~ 1~ 2 ~ 3 e 58

. ) Sales
Policy K &3k ~ AQ It o
volume
0 * 0 15.1768 290.2542 3123.9075
1
2 % -17.7605 -2.5837 287.6705 3212.0157
3

544 Class 4 prRi%: 6=0.02,y=0.8

dob Rk ME RA AR AR APRET = T A B ST H RAAET ] > ¥ ARk
N F g AR LRI BRI B R FIT e sRE IR AR ]

T oA T X PRERP O f0d iE o 51 S retailer 1 AL 2 o RARE 9T R
o PRFES A ERE2Z K Ae 0 Ft policy 2 5 G g S N FRF RS
A fE ko policy 2 823 B A B E 2 K2 7 e > e B IR e
FIEF & T % o BT IRARSERER o RIEF A FE IR IE -
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Table 5-15

class 4 FR7% crfici 7

Time period Xt BL 1ot 2 f3 3+ predictive It
model
1 40.2832 2.6729 265.1478
2 41.0638 2.1083 224.0840
3 38.8271 2.1941 185.2569
4 38.3803 2.5218 146.8765
5 38.0386 2.4162 108.8380
6 41.0186 2.3370 67.8194
7 38.7789 2.2754 29.0405
8 39.1685 2.2261 -10.1280
Table 5-16  class 4 JR#%+T policy 0~ 1~ 2 ~ 3 e 58
Policy K e » AQ IT Sales I1
volume

0 * % 0 -10.1280 305.4310 | 3392.3225

1 * % 16.1776 6.0496 3155590 | 3481.1632

2 t=1 % 2K 38.6966 -0.9840 344.1276 | 3396.3151

3 t=4 % 2K 34.0725 -2.8895 339.5035 | 3964.4711

545 1'%

“@wﬁﬁﬁﬁy %ﬁ%ﬁ%iﬁﬁ’ﬁéﬁ%ﬁwms4ﬁmﬁ{%§
= BlH&_class 1 PR#% > class 3 % class 2 PRF% ]| & &)
DSHP B A5 T 0 RIRIEHE R PR R L A
i ¢ i¢ Bayesian learning 3 2 dE2 |4 G F F A PHEHEF{ TR L EAR

%\:ﬁ‘/i‘ﬁ\ °

J—%?ﬁ 2L

Fhw IR A NS F RSN e AR 2 N enE B o policy 3 £k 5 fEkh
- > 3% oretailer 2 v2 policy 38 (7 i - K PF @ Pl M2 R 5 f /e F K2 BB 2

BAH L E o policy 2 RIS kil v TS R RATEIRTE 0§ BT TR
* FE TP | PRA AR

S IE S A

-

eI
IR g 244 s policy 1 Rlde 5 %o 2 4 gALnsig F &

SR policy 0+ 4 % -4 2 SRR ] iEE A i
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Fig.5-6 7 Ir &K = ;N gaad|E g 5

55 2Kk

Tk AR S Z E R QR o
FRBAP > 2 AT GHERF 2 retailer2 2. ;2 £ £ 4o Table 5-17 ~ Table
5-18 ~ Table 5-19 % Table 5-20 » ¥ § I} PRA%5] » {8 4cretailer 2 7 17z e 3f o1t
AR E iR H ks bk i 0 B revenue sharing & % € #p f13% retailer 2 )
BB FETE MR IR T A retailer A B R B e IEREZ "X > @ — & retailer 2 i {7
Ei- AE AR RGP RGO EE B REEREA S P ERE R
< & # 4c > v wholesale pricing % %) ¢ & & &7 % f 5ofc F] retailer 2 13 § i & edp
% » 4 F dorevenue sharing £ R ¢ " 9 b F ke f @ 2l 0 T revenue sharing
oIRGB E L F L5 0 A %3 buy-back @ % 0 o > retailer 2 :2 7 1

PREAL > Fh e B o FIMR kA AT 4 T > buy-back i sk E e
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Table 5-17

class 1 PR4+F # F policy 2. & B £ B

policy 0 1 2 3
IT 3337.5027 3747.6516 3484.4238 3747.6516
wp Retailer 2 2096.6893 2384.5460 2059.6408 2384.5460
supplier 1240.8135 1363.1056 1424.4502 1363.1056
Retailer 2 1936.5843 2208.6614 1924.1943 2208.6614
o8 supplier 1400.9184 1538.9902 1560.2296 1538.9902
Retailer 2 2104.5974 2318.9027 2032.9801 2318.9027
RS supplier 1232.9053 1428.7488 1451.4438 1428.7488
Table 5-18  class2 PRi+T % - policy 2. # B £ B
policy 0 1 2 3
IT 3019.6009 3162.7479 3472.8972
Retailer 2 1778.7874 1993.5079 2263.0322
e supplier 1240.8135 1169.2400 1209.8650
Retailer 2 1758.0112 1862.6778 2106.9206
o8 supplier 1261.5897 1300.0700 1365.9766
Retailer 2 1851.6514 1952.1960 2211.2298
RS supplier 1167.9495 1210.5519 1261.6674
Table 5-19  class3 PR7+T % = policy 2. » E X B
policy 0 1 2 3
IT 3123.9075 3212.0157
Retailer 2 1883.0940 2043.3544
e supplier 1240.8135 1168.6613
Retailer 2 1825.7486 1892.5593
58 supplier 1298.1589 1319.4563
RS Retailer 2 1919.8093 1988.0278
supplier 1204.0982 1223.9879
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Table 5-20  class 4 PR7+T % F policy z. » B X £

policy 0 1 2 3
I1 3392.3225 3481.1632 3396.3151 3964.4711
Retailer 2 2151.5090 2174.6281 2017.0741 2585.2380
WP supplier 1240.8135 1306.5350 1378.9154 1379.2331
Retailer 2 1991.4040 2047.0039 1877.1380 2407.2724
o8 supplier 1400.9184 1434.1592 1519.1771 1557.1987
Retailer 2 2109.2419 2146.8200 1982.5477 2519.5861
RS supplier 1283.0806 1334.3432 1413.7673 1444.8849

= A oretailer 2 50 B> d tretailer 2 FEE P X A FIRE BRI OR
B AFL FAIEA retailer 2 AT H B TIRAAI N 0T £ 0 Fp )’j-.%flliﬁf T
wholesale pricing % £ 4p #3t revenue sharing g 4c & if »* retailer 2 > e 91 % 372
wholesale pricing 22 %) F & £ 384 37HSE M )L ¥ 3 g % quantity flexibility 22 % »
quantity flexibility % % K,ért W[ retailer 2 — ¥R 4 % & 44 o retailer 2 7% },@ﬁ‘%%ﬁ'w_ﬁx
A ERERE LR 2=~ Fgt quantity flexibility & 54 3 7 @t ok & o
#E i E {# (Kim, W, S.,2011 5 Tsay,1999) - 4p #&.>t quantity flexibility
buy-back ¥ 4 47 5 p ok & 0 et § retailer 2 § »kdE 3 b fe 0 buy-back @ 7

BB RgAHESn 4 o B Bepus & ok dd & retailer 2 B % e 3
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Chapter 6 Conclusion

AR E e 5%4141%‘\,5 WL R ek X QI AN ERER 2
FHRPBFEF - LR T AT RTOFFEF DR E T AAMRE
I XY ehiy @ o § 14 service-dominated logic k L ¥ & E K o Rl E AR G PRIE
- g F R EE g E Ed REFH IR EL AT o

&“@%ﬁﬁﬁ’ﬁﬁﬁﬁﬁéﬁﬁ;aﬁﬁﬁ%,aggﬁ%@m
newsvendor #-3] » 3 ¥ F X I w2 %Fm’wﬁﬂ&%wmmmmm£i
LARTEABRETHTFEFIE > RSEZ Qi B4 B fIE- &k
Fobgpd Rt a s 73 hEaRREXF 0 kR4S N Fla 3 T

3
?%%ﬁfﬁmmmmmeiéﬁ#é;%@%’&%%ﬁ?ﬁg%%~lﬁ
TRF R TE oA RREFL BSERE R LE REFT B A 740 Bayesian
learning & i B G feng it » FRIAZEEL EFF B FRCAREHE 0 FER
g P IRl R E R KR o 2 g B g ¢ EIRI R R g 2 AT
R MERER o B B

-—\

v 20 3 REBETRORH 0 R BP o

FAB LA BN § BB EWAL 0 ¥ TR IEd Bayesian
learning <hTes - § F &7 FE TNL IR § @ A > F] &0 Bayesian learning i
BEgUpEE E FRBIES B2 N - RERBERRE LT A5 & § FF R
FERhA § TR ok RIS R D AT A o A & R i
Mot ez o FEREA ek 209 S HPRGE o

% retailer i& {7 - kR Kk o FHRM T GRS T R RGN
B R LA B L R A R > B Wt e ¥ P R
MR Epegdd il e -
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Appendix A

Wholesale pricing:

7, = (P, —$+9)S(Q) - (W," —$)Q - g0,
or,

0 (P, —s+9)A-F(Q"))-(w," —s)

FOC 1-F(Q")=—2 —%_
P,—S+g
c-s  w,"-s
P,—S+Q P,—S+Q

Buy-back:

7, =(p, —s—b+9g)S(Q)—(w," —s—b)Q-ga,

or,

%:(pz—s—b+g)(l—F(Q ))—(w,” —s—b)
FOC 1_F(Qh)=_" ~57b
pz_s_b"'g

c-s _ w°-s-b
P,—S+4g pz_s_b+g

Revenue-sharing:

7Ty = (¢p2 —¢s+ g)S(Q)_(Wzr —¢s—b)Q - g4,

or,

o0 =P+ O-FQ)-(w —¢9)

FOC 1-F(Q)=— % —#5

¢p, —¢s+9
C—S W, —¢s
P, —S+9d ¢p2—¢s+g
WZ’_S
_ ¢
pz_s"'z
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Appendix B

or, o(l+0)p,”

op
=p, +2(1+0)p,—=
Pz ( ) Pz 00

op, 00

5 ad+2a,(1+06)
op,  4(1+6) -6
00 00

(8, +2a,)[4(1+06) - 6*]-[a0 +2a,(1+ 0)](60 +8)
- [4(1+6) —6°F

_ (-36%+4)a,— (667 +126+8)a,

B [4(1+6) - 6°T

o*p, [-66a,—(120+12)a,][4(1+6) - 6% ~[(~36% + 4)a, - (66° +120+8)a,](60+8)
00 [4(1+6) -0
(240" —486—32)a, +(~126° —960+16)a,
B [4(1+6) —0°]"

o’r, op op op o%*p
—2=2p, =2 +2p, =2+ 2(1+0)(=2)* +2(1+ O) p, —=
ogt 2Py T2y ( )(aa) 1+0)p, e
ap P, \2 o’p

=4p, —2+2(L+O0)(=2)" +2(1+09)p,—2
P.— ( )(ae) 1+0)p, v
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Appendix C
o =1
1)  Prior distribution:

o ? ~ InverseGamma(a = 2, )

et E(o?) =L —o? =

-0’ ~ InverseGamma(a =2, f = 6°)

UZ

f(o?) = (0 (=)'e
O

2) likelihood:

X1|6"?~N(q5(0),6"*) X, | 6% ~ N(q, (0),57)

, 1 g (O)F
f(X;lo7) = =e %
270 °
X 28 1 _w . 9) = _ 0 _
fXilo )—\;me zar 9, (@) =a,—p,+6(p,— p,)

q5(8) = ay —py + 0(py — p2)

3) Evidence:
P(xl)zjf(xl|a'2)f(a'2)da'2
0

4)  Posterior distribution:

1 [X-9, (O)F o

f(X,]o%)f(c?)=

‘2
2noc

_ (0_2)2 1 7 _[X1—QZV(6I)]2+2(72

"G T
let o, = 5”31 _ [X, - qz'(g)]2 +20°
2 2
2 = (0-2)2 i a+l _%* 1

f(G |X1) = \/Z (0_,2) e P(x1)
_ B (L g oe (O T(@)
S J2r P(X,)
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[X, -9, Q) +20°
2

)

o,”| X, « InverseGamma(c, = ﬁl

® (=2
1)  Prior distribution:
[X,-9, Q) +25°

o’ oc InverseGamma(a, = 2 B = > )
B
f(O' )OC ﬂl ( )aﬁ—l o?
INe) o
2) likelihood:

X,6"2~N(q35(0),6"*) X,|o* ~N(q,(6).0°)

. 1 _[Xp-q; (OF
f(X,|o%) = —e 2
270°
2 _xa-qp01*
fXylo )_VW 202, (0)=a,— P, +0(p,— P,)
q2(0) = a; —p, + 0(p; —p2)
3) Evidence:

PO = [ F (10 f(0?)da P(X,) = [ (X, 0D f (02)do

4)  Posterior distribution:
A

“ 1 o+ 2
*ﬁl ( )11 o

. ‘ 1 _Xp-q, O
f(X, 109 f(of)c==e *7
270 [(a) o

[X-9, (9)F+257

/81&1 (_) a1+1 l 2572
" Vel o

[X, -0, (O) +25

let o, =, + ﬂz

2
2 ﬂlw1 1 a +l ﬂz 1
f X2 o ——— 2 o %
ﬂzaz ( )a2+l fz * F(C(Z)ﬂlal
F( 2) \/Er(al)ﬂzaz P(Xz)
0,%| X, « InverseGamma(a, = o, + /32 [X;—G, (;9)] +2ﬁ1)
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vty ez s ol
« InverseGamma(a, :3”32:[X2—q2 @)1 +[>§1 9 (O +20°

® =t
Zt:[xi _qzl(e)]z +20°

c,?| X, « InverseGamma(c, :EJrg,ﬂt _ i - )

63

doi:10.6342/NTU201902507



Appendix D

= qz(pz - K)
dg, _ ola, — p, + (6 + SK)(p,— P,)]
dK oK

dIT _ dg,(p, —K)
dK dK
=6(p,— p.)(p, —K)—[a, - p, + (6, + 5K)(p, = P,)]
=6P,(P,— P,) —0K(p,— P,) =2, + P, — G, (P, — P,) —K(p, — p,)
:(5p2_00)(p1_ pz)_25K(p1_ pz)_a2+ P,
d’I1
dK 2

FOC (5p2_00)(p1_ p2)_25K(p1_ pz)_az+ P, =0

K* — (5p2 _'90)(p1_ pz)_az + p2
Za(pl_ pz)

= _25( P — pz)
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