creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

aldl
HJ
oF

or

T
or

Ho

8

i)

1=

2022

Tor

il

a3}

A olE

op
nmo
.._,_mo




A

A= 35 2B

2]

E

Q)

8

|

1=

2022

Tor
Ho
gy

AR H o]

o
70




n
Nk
-]

pr—

264

20229 84

¥3] (?D

A7

=7 =
5 5hf

4

_(H




I
zJ_[‘

227}
=
=R Qo

L A e 1

2. 718 Aqeeereererrie T B R LI R - e 4

3, BlE]eceeeopl iMool B N 10

3.1 BARC]- - . S R e e 10

3.2.\Centralized QR iTIRTenaes.- TR .. S0 ......L. o v eveeneenes 14

3.3, Decentralized CRains- -+« -seesseeeseresersesessonnreesneiierinnenneenns 17

3.4, EZJH|E LG A QF o eeereeetirtei 19

3.5, QAFS T BAFA|OF e ovverreenteeiie et 29

F S T O PP PP O P PP 26

4.1, Centralized CRain - -««-testeeeeerreerrseenememeetimrmitierieerne.. 27

4.2 Decentralized Chain:-s-++++seseerrerrerrereerrerrerrrrirrireirrieriree. 78

4.3, EAPH]E FLG A QF rurnernnrunminiiiii s 30

4.4, /\gzlk_]—lé—_a_'j 5/61'74]9]': ............................................................ 32



36

5.




10

Lo A AFLEL 7] ceerverrreerremuennreeiie st ettt

2.



11

13

14

15

17

13 5. Decentralized CRain ++--se+sreseessstsesnseinin i s

19

20

23

23

25

26

- 27

<
ol

=
id

K

A

<
)

]
|

—

g

R

29

32

33

35

_iV_



TR OB M OT MmO OoF G e

Mo oh oF % Ho i+ o o]ﬂu._dleTLf%

Mo w M Ro o R R s Xy T F
grp PP T lio®R g
T T U I moﬂﬂzwio%i H R
ﬂﬁ_a]_z?ﬂguﬁﬁoﬂﬂmﬁg—ﬁ = ®r nH
o Mo @ T Ho ‘_ﬂ%hﬁ,.dlowzj_oﬁeﬂ_olo_ee._o_
TR ) of XX T W oo g O
zo__oﬂﬂmﬂ%uw,_oﬁﬂx11%43%

Al %éﬁﬁ%ﬂﬂovo_eefﬁr&z%ﬂo_a

5 R RR AL B

w B AR S R R

i o g Jo o T o W T o 2

5 . TR - P om ook o T

= W omr o =0 aﬂﬂuZETo_ugowozoxzago

K ,ﬂAlloon_. .ATL_O_!ET m &

: do & & A o Fo
op o" or & ﬂMaaﬁlﬂﬂ%ﬂlMo_.d.
70 = MMMOL_,_E.MMM,_@M_.%MHEME_-m%ﬂoaormﬁ_n_on

i BN CL T Mo < = a i

o To X’ N zo oy X O A " Mo 5

T S P Bgx P o P J

loﬂ._glor'lodﬂ.ﬂlk_JH TEﬁk_rTﬂ_.

ks g T oA olX X P e L I -7

o ﬂﬂu_.aﬁ%iﬂﬂo%ﬁﬁﬁ%frﬂﬂ A

3 W S Lo R . S R

To _.w_:l e gl o+ G ~a!

i AN A S I S A

Mo op =t X B o o fim ML_OWQ%OTMA
mﬁaﬁ%Aoﬂaﬁﬂ%%_wwwmm%ﬁozﬂ
e g o X RO "’
w_oﬂ_a%m:f@ww;Q@L_L%%W
) = HOXR O+ T T
iy W0 ,N‘,lo__.: ~ X o B
_,_umﬂe_.._ﬂ__xﬂaﬂ]kﬁﬂ_.ﬁﬁ = oM X
ol T e Pt T
o T 7xa_.ﬂga%ﬁumodu%o]ﬁ@,_ﬂo_aﬂ
T on m
SIS F R R R




o]»X]
St

[e)

te2 (Wu
7

=

=]

o

o] Rt
ghs-ol

o]
H
i)

el

she 7]

<)

gAa=Z

T A

—

5t

<)

7t sa

=
na

[}

A e =4

A 1% A&

T2 o
o

=
o
=

—

]

(=

1—

=

k3|
=1

=t

S

2 M2 =4 9
=S

Sote] gAEOR A TRA-AAAR of
et al. 2005) F-EFFA]

1A

s
T

o

A

7A
Hn

=

=

TS| Mol AR
oh. nAAelN AAEE ol

o



o AgEoz o
Se FtE A

T

—

Ie)

7el

CNELIS

H7)719}

g

§5E]

&l

X

o|J
o8

f#]aL At.

5]

8

=
o

HE HAH o

St

=

s

YA

2 EIA})

W
L]f

o =4 ojxpae

cLliey

Jed

(<}

Lk

o]
e

o]FmF (double marginalization) @&
e 7 Z4=e] o]

St ot

=95

Al

gl

)

ﬂmo

!
ol

A

o

oF

e
o}

2005),

[¢)

=

=
3=
S

1 =

A
(Pasternack,

Z
&l

l

Ak

L

o 9
=)

ks

A
o,

AleF (Veen and Venugopal, 2005), Z-FAdAF (Tsay, 1999)0] 1
+A¥e] A market power

]

AX

o

=1

FFA%S Yang et al. (2017), Li, et al. (2021), Shantia elt al. (2021) ©flA]

(Cachon, 2003). &4}



A7t A

o <t

1
—

5t

R
1—

S

F

Al7F

ol

B
™

o

Aefell ==

bl 2 el FFA kL

o)

Aoz

ted

o

AEHo 2

A79]

137 Centralized Chain I} Decentralized

S

2

& dtel gAE

iy

g7

sf

o
3 ZolA EAel s 1hgs] e

S|



ATt
=7

o]

=

[¢)

Fhxch

|=]

-

7S

A

1985),

;L

i P RTES

ALY
L

A F(Pasternack,
7}

T

ey

A 27, 7]
T A (Veen, Venugopal, 2005)

Z~0
=

1999),
]

w27} A4

A (Tsay,
A7 = o]

A

ol
ot
oF

]

ol

tol AA TFEe Sl

7}5
Pasternack(1985)

=
o

o

2020).

]2,

Rk
[¢]

Ack(F

ZHAZIA

=
o

A

B!

)
—_

e

Tsay(1999)=

ol

o

e

Grp Aelola o

o] K g HUEE v G

2o

et

ol

ol

i
o
Jze)



Al

3l Anf

7] 9]

or
5

tot. Tsay(1999)+=

©

g

A7}

il
o
ﬂmo

10

el
E

<
Tod
o
yze)
juy

™
Ile}
Ho

ol
or

<

Tod
o
__.,_mo

ol

;OL

AE

A7 M=

—a]
H H

HlH 2 Hody HHe ¥

=
—

Veen & Venugopal(2005)

)

ol

o) K}

ol
%A

al

Fal HlHe o]

NHom Hes 22

1 A=t

A
= -

3]

[e)

o1 ol

Ho

3, wte dqolrt 75%

2 Z

Al

Ak

A

o

Ael

2t

-
1—

Cachon & Lariviere(2005)

ol
AL

R
xr
ol



S AA7T

HHRE

R

A

o

]

Z

Z

A1l

I Hl-&o] 2mid

S

w4

o} wetd AvjeA7t

e

E A4

]
=

27k 9971

s

o

W

olojZstellut 2ol RAA 9o,

HHA| 2,

= At

2

= A7l I+ 4

Slo]
=

ot %%

o
AL

HAE, 9Q01DE £% §AH A

b et

T

AAE A 22

o

N

Ak ¥He Al

of

A

JJ

]

o

2~
T

1

-win &

B=7F win

i

—r

o]

<

—

N\



ol
AL

<k

s
—

5

5

A
EREE

_‘I

[¢)

A=A A<t

1
—

P, ole] wat

e}
Az

o

f

et A= GA7
AlZto]

A

A

NoNA AA]

ok PCCSC HWiHoA Fx}H|-g-9]
eS|
=]

Z 9z

ot

Al

T
oo
=

=

Full capacity cost sharing contract(FCCSC)<2}
AP} threshold

Apulg, sjdEulgo] AgHTt

=S
—

]_

<)
(]

3Y

[S)

A

Aow Vepiet

A

o
-

ol 8,

F= threshold ©f mEhAZ Aof

.

°

1

1—

g
17h WA FAEge] Bo]

A

Yang, et al.(2017)2 AmfAAI7E AZXHA L] F2H|
et al.(2021)

i

Partial capacity cost sharing contract(PCCSC), & F77} Slct. PCCSC W <]
Li,

Am gAY A oleje] Hlgo] et

R

7H Az A4A 2

o

B

ol



PC(price
ex

o, Al

gt e,

0

Q
%S

% FFYONA wAdEol

NC(no contract),
olelo]

1
=

e B4}

o

—

commitment), Sl(shared investment)?] A 7} ALES H|W

Forct. Shantia, et al.(2021)

1w

[e)

o

o

|

Aelol

A=

9|

_(H

sL=
5=

ro] 2

I NC(no contract) 2.t}

O

of o

Ft}. Shantia, et al.(2021)&] AF-of|A4] Sl(shared investment) A 2FS]

9

A= by e K

3

5
1_]_1_

o

o7} AgH =g

ek

whet Aofel

-~
__OO

A7)

=
1—

o of & 1 oA 7]



Ao Aisd 4o SEEE .
I T

% A A

(Andy Tsay) * " . : N

ol B4 At

(Veen, Venugopal) © x * .

a0 T whE Aok

(HA =, o]gsh) * © " . 0

o FH & Ak

(A=, olgsh) : R % . 0

2 vg B Aot

(Feng Yang, et al.) e A 2 0 0

Bited ook Aok

(Jianbin Li, et al.) e y % e ©

2 H-E I Ak

(Ali Shantia, et al.) © 5 3 i *

2y O O O O O




o
G\

]

G

A3 =

e 19

<

7]

1

SEA-AALR o]

1

-

F

[¢)

7%

T

=wolA  AREE]

ted

=

A3
e

A 9]

o webd, 487t
_CH

1
L

T

2. =wollA AHEE

=

=

o
Bel=ol gk,

dAlEer ¢

714
H
x

i

3.1.

59 Exg

}.

od
T0o

750
W

o H G

il

HAE Bl

&

!
il

ao

58 R

}.

2
=0

Al

o H G

il

-10 -



91

1~
(©)

5]

_"

x

o
FEA} AR

==

1

(5)

H

al

7(

S FEE
o

Al

et

1—

o

Wi

o 713
|

M)
0

=

T

F()E o

S(K)

sc,mr

S LA
M

I(K)

Ho

ol

A=

w2t e o}

myl
fi

i

q

)-8}

or

(D) A= =

-11 -

—

s

S

wARIAl AA

[}

ol



(F 2§

ot 7t

H-g= &4l

Aok

1

1—

F69 A9), HEARAE (2AF]
(3) Agatatet

(2) =2

!
ul
Nf
ol
Hin
il

N

53 G% U]

s

[¢]

(D

Q xof 9

F(x)dx

s
T

Sto] ALETE o 7] A4
K<t AA

Kf(x)dx

K- [

[e)

[ee)

e
K

=
=2

.
ey

o

A
xf(x)dx + f

A=

1},
K
)
F(x)dx + K(1 - F(K))

o]

2|
nfj
o

R
-12 -

o
s
T

T

o
=

K

0

E[min(x, K)]

KF(K) — |

S(K)

it wets

SHA

ToEal, x <Kol (AAF87F Aihs
o

7198 S(K)= ot ol +

el



o
=

max (a, 0)

=S
-

See (K -7t gt (14 (@

S}
=

3} o] 7

O
=

Folmz A ()EHE tf

)

F(x)dx

f OK

K—-SK) =

E[(K —x)*]

1(K)

olE

A}shal

el &

P

ueh HHel olejo]

T

10]

A AE 44

oF
o

SR ERERIEEERE

o &7

A

st

e st
o

olo
2]

Apalel] of

CREEE

gAg o2

=
—

o A A

i [

2~
T

F8.]

A

=l

- 13 -



s

=
=

A

J¢

_;L/R

T

Tt

S

o] B8

o

o

o

hsfais

=
=

]

5

_OA

H

Feleh £4AuE

S

#37} "t
o] A7 u

Z

9 =]

d

o] 7ol

of FE5ad*

I
—

2

2 A

ol

o)
o

T4

e

T2

T1

3.2. Centralized Chain

- 14 -



Centralized Chain ©]|A]

Centralized Chain oA K; = K,©°]t}.

49 g,

~
~
>
SNt
3]
59

E(qm)

Mo
Mo
Hio
I+

13 4, Centralized Chain

(3)

min[x, K|

qSC

) Kgof (x)dx

KSC

xf(x)dx + f

J‘Ksc
0

E(Qsc) = Emin[x: Ksc]

4)

OKSC F(x)dx

Ksc_ f

- 15 -



w) Zdhelele melA] AaH] gt

)

Tsc (Ksc) = pE(qsc) - (Cm + Cr)E(qsc) - Ksc (km + kr)

Rl

(6)

(p —Cm — Cr)[l = F(Ksc)] - (km + kr)

Omsc(Ksc)
0K

Kol dhisi

o o]l 9] o ARGSL thedt 2, BE

ks

311
=]

(N

azﬂ'm(Kl,

D — (- cm— )~ f(Ks)] <0

0K,?

)

)

km+ky
P=Cm—Cr

K FRRATE

s

=

, W2 K, Bt 39

g}, o

Ay

=
—

at

-16 -



ray HANA

e
e 9

SEAA

Hin

& =Atmet

R

2] %

EAHE o}

5

1 9

o)

Apale] ofele Az

gt

saAdE A

=1
oh=

Al Hes

3.3. Decentralized Chain

)

7t -85 Decentralized Chain ]| A]

A7t HEE AEAE

Ho

olelo]

=15

4

~X
il

HE5adAet

V3T

T =0l

Bl
=7

Al

k.

oA

al

s

o

|

7A
Hn
e

UER™E 19 5 oF A

~
~
5
N
3]
U
—~
S
[
—
N~

OPE(qm)

713 5. Decentralized Chain

-17 -



714 E(qm)~ Tt 2Tt
E(q,) = Emin|[x, K] = fOKl xf(x) dx + flz K f(x)dx = K; — fOKlF(x)dx )

HEEF3F94A7E E(gn) BHF AFS AARES w Zdolele  uiEolA

a8t =288 AlQJeh v Alah At
Tm(Ky) = OPE(Gm) — cmE(Gm) — Kikip (10)
FETEAAY Y AAFE o] Qs FEIFAALY oldAe Kool
T = @p ~ en)[1 = F(KD] ~ e (an
ojf, HEFFAA 9] o] A= sl A APise ot Zr

£ __km
K =F1Q1 -~ (12)

kmtemky—crk
@* — PRm mir rm (13)
Pkm+pky

ofuf, SHHEALAA oA ket 21, ¢ =0 U uf Holck,

T[T'(KZ) = (1 - (Z))pE(CIr) - CrE(CIr) — Kk, (14)

-18 -



7} Z8% Decentralize Chain A

oA

Rl

]_

UO
o
Ho

L
1

[ A P P

o]
S

28

AAQH8Z ¢ 7}t

3

9/".-

1

1—

REZIYAL AAT

of

gick. metd gl BAjlel 35

Centralized

Tt

S

o] g

et
O

‘l_

A oF

T6

T5

-19 -

A
Al

-
CS SN
T2

L

3

T

g A el A]

A A

=

3.4 BAH-§ FHAT
2871 A4



Al

~
Hin

~
~
S
—
23]
u
~
St
|
i
—

DOPE (qm)

O™ 7. BAHE S0

SAEIEL

e
—

Al

H i 531 1
BEFEY

el

]

o

REZFAAY

orth, med

et

o
=

Hin

1 2.

O
=

oo

718 E(qm)

Kif(x)dx

[oe]
1

= fOlef(x)dx+f

E(q,,) = Emin[x, K;]

(15)

K, — f0K1 F(x)dx

ke A 2

ki

B8 T8 A€

RR

(16)

Tm(Ky, 0) = OpE(qm) — cmE(qm) — 0K ik

- 20 -



(17)

9D = (@p — )1 — F(K] — Oy

aﬂm (Klr
0K,

(18)

)

Okm
Pp—cm

Fl(1-

Kl* =

4 (18)9] Ky"3+ 4 (8)9] Ky *

1 ¢18

5]

?_

N

(19)

(@p—cm) (km+ky)

0" =

(20)

T[T(KZ: 0) = (1 T (Z))pE(Qr) == CrE(qr) — (1 gl 9*)K1km - szr

o

AB A Kyl B9 FAI -2

A Sl 671

]

F 0Kk 39 FAVIGS B

M . old, 67F

SHA|

Al g2 R

E
T

ol o
1o -

Z

12 A=t o

-21 -



Akl

o
T

67b 1 Bt 2 4 gk, webA 3

=
—

Akl A

27

@_

571wzl

A

2D

(Op—cm) (kmtky) <1

[p—cm—crlkm

0" =

R

A7F 747 e Hla]l ool o

1 e 2.

[

gz

(22)

< Pkm+CmKr—Crkm
PRm+pkr

0)

A% ololA itk wetd FRALL 07t 54

Aot LAl et 0~1 Atold]

0~1 Apol9] g2

=%
—

[k

o)

Tt

5]

Alefe] Ha

=22 -



=l

BYH X

HIE 2oj

SaAoF HZE

T oW oo

P o % M g
— zo B 3
) To £
) NS i
o0 o = ML pO
ﬁo X I _I_H
my G Ho
BT oY
~ S T0 Toul
HO 1S~ T
_I_H ﬁ_.D N —
Mo wd A1 B
il 3
mooa B
= % Wy B
O SO = e Y
5 X 03
O =0
T 15t ™™ L
- %0 ] el m < s
P o®m oo g R i =
do T T 3 J
J_. e A L B =
.......... Jio ) o _—
% me mﬂ 5=
0 ~ ) ol
S o
E ~ oo = S T
™ = = 0 Mo
T .
Pt 2
o <) =0 o= T
- Mo %o . B
= - O G
o oW N W
Cr ol R

A
(23)

=

- 23 -

Stal HAHIE A

(9]
A

A

e}

2%
125t

1—

Ho

X-

T (K1, Y) = OPE(qm) — cmE(Qm) — Kikm + [Ksc — E(@m)]y
A

Bl g FAHE2 A<

]_

FESHIAL E(gn) T A

FEsE A

/\gﬂ
Kol o



(24)

O (K1,Y)

((Dp —Cm — Y)[l - F(Kl)] - km

(25)

)

km
Pp—Cm—y

F 11—

K]_* =

B

il 2] (25)9] K" 4 (8)9] K& £

9|

<]

(26)

(P—cm—cr)km
km+ky

]/*=Q)p—Cm—

27

nr(KZJ Y) = (1 - Q))pE(qr) - CrE(Qr) - Kk, — [Kl =1 E(Qm)]y

o

ERZET

Al

I Kikp S22 FAH|

9|

=
o

A2&

(3]
BA

(28)

—Cm—Cr)k
(P—cm=cr)km >0
km+ky

V*=®p_cm_

=24 -



A

A ] olefollq F-EEHFAA7E 7H47e vl goll |

3} et

ks

i A
=]

olE

O
=

spal o

8]

(29)

> PkmtCmkr—Crkm
Pkm+pky

?

oleh. webd mAACke ¢ 7h

2 ol2od

AmE 0<@<

oA

AR el T e

% 9tk waEtA,

94

Al gof

B0~ Afole] g2 2 BE

9|

"ol o Idez yehy HH

ek Aok

S

s

a9 10 ¢ &t

- 25 -



1

8

s
T

o
il ot

5]

[e)

==k

A 47 2 A

Q0] Avid wyee] wet g

3¢

3

TRY T

ol

o

mf

,.Dd
‘mﬂ
!
o

Hn
G3

|

= 2]

219]

&

e

Hal-§3 7

-

YA

o

Hin
T

H

2l
e
el
2l
il
th
X
Zo

mMo
el
J;Ano

o

D~U(20%+~308h

2| AAe] 7Hge 19 11 % At
2 Decentralized Chain ©JA]

o

it
20

o}

to], WA Centralized Chain oA %

St

]_

2 71y
—

o

&

o ze

_(H
amol 24 olele A

__O_I’
Tod
-
o

o

- 26 -



4.1. Centralized Chain

P=Cn—C

qsc = min[x, Ksc*]
wrebA, FaEe] 7S A (Dl osf o= At

KSC
E(qsc) = Emin[x, K] = Kgc — f F(x)dx
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X = = = 4.
0 2(B—-A4A) 2(30 — 20)

KSC
E(qs.) = Emin[D, K] = Ky — f F(x)dx = 26.77 — 2.29 = 24.5
0
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4.2. Decentralized Chain
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Supply Contracts Optimizing Production Capacity Considering Bargaining Power
in Supply Chains that Require Investment in Production Capacity

Seong Mun Jeong

Department of Industrial and Data Engineering, The Graduate School,

Pukyong National University

Abstract

This study deals with the issue of supply contracts to secure optimal production
capacity in consideration of the bargaining power of supply chain members in a
supply chain composed of component supplier and finished product manufacturer.
In general, component suppliers are conservative in securing production capacity,
because they have investment risks due to volatility in demand. If the component
supplier does not secure sufficient production capacity, the products cannot be
produced beyond the production capacity of the component supplier regardless of
the production capacity of the finished product manufacturer. Therefore, it is
necessary to coordinate production capacity for the supply chain members for global
supply chain optimization. This study presents capacity cost sharing(CCS) contracts
and excess capacity compensation(ECC) contracts for optimizing the entire supply
chain in an environment where relative bargaining power of supply chain members
is given. The two contracts share the vendor's investment risk with the manufacturer
to ensure optimal production capacity. In the CCS contract, the capacity building
cost of the supplier is shared with the manufacturer, while in the ECC contract, the
wasted capacity cost at the supplier is compensated by the manufacturer. This study
shows that the optimal production capacity can be secured with the CCS contract
when the supplier's bargaining power is high and with the ECC contract when the
producer's bargaining power is high. This study is expected to be used to secure
optimal production capacity in industries that receive parts and produce them as
finished products.
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