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Before After
m m
MAERSK MAERSK
MSC MSC
Ocean Three CMA CGM Ocean CMA CGM
UASC Alliance China Shipping
China Shipping APL
G6 NYK Line ) OOCL
OOCL Evergreen
APL The Alliance K Line
MOL Yang Ming
Hapag-Lloyd MOL
HMM Hapag-Lloyd
CKYHE K Line NYK Line
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HANJIN
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Yang Ming
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- Slot Chartering Problem
- Slot Exchange Problem
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Mot 250|182 S8 MM HF M7

- =1 = L ™1 ™1 L

Paper Chartering/ | LP/NLP | # of # of
Exchange part|C|pants obj. fn

Chen & Zhen(2009) Chartering

H7|=2(2014) Chartering LP 2 1

Chen & Zhen(2010) Exchange NLP 2 1

d7]|=(2015) Chartering LP 2 1 Sensitivity
analysis

Chung & Ko(2015) Chartering LP 2 1 space type
selection

Chung & Ko(2016) Exchange LP 2 2
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After Alliance
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Issues

> w N

Applicability to real world problem
Large scaled problem
Multi-objective Problem

Reasonable method for allocation of cost reduction
obtained from collaboration



Notations

S - M2 xS WL 7| RIS

=1 b - H HH

Ko7ledio Af MEEY

L A= 7|7 S0 AHH ol =43t st2 XSh

Upg - | QEE —S—@"&)’}E 7|O|=|‘| | _C_D_| Al_lill- k()“ |:|.% 7|o|=|-|%
ZE|0|HE MY 4 U= HE|O|L £ Astzt

Pi AET|ZE S0 71 i 7H R0 S&5oF &

AHOIH =25

7)o MEFKk THI HEE 13 28T I =&

i | 2SS 2ot 71" e Ak i 2| ZAH| O]
HE M o, 71 i 7t 7|8 j ol Xl=ct= ZAH Ol

TEUZ 24H|8

O L= O




Notations

I
S MR Of LSt DY
7|

= = —
Ma: =72t SCF 71 ie] A kel | 2 I 2

Qu: 7| i) Mt kojl MG 4 QU TE 0|1 S



Decision Variables
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Formulation

Min Z; = chiklxikl —y yyejikleikl
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Numerical Example
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Numerical Example

AMHES S
- "1 =

SHH| & Cjy

6,000 5 1050 1100 1200 1400
A 4,000 8 850 900 1000 1000
3,000 7 600 800 800 900
4,000 8 900 1000 1100 1200
B 3,000 7 700 850 900 950
C 6,000 5 1000 1100 1200 1300

4,000 10 900 950 1000 1050



Numerical Example

0|'-|

ZHICHH| & (per TEU) Siju

6,000 5
A 4,000 8 0.9 0.6 0.8 0.7
3,000 7 1.0 0.7 0.9 0.8
4,000 8 1.3 0.3 0.7 0.9
B 3,000 7 1.5 0.4 0.8 0.7
C 6,000 5 1.1 0.6 0.6 0.8

4,000 10 1.2 0.7 0.9 0.9



Numerical Example

Fixed cost ukl
o EL T,

6,000 5

A 4,000 8 51 54 60 60
3,000 7 36 48 48 54
4,000 8 54 60 66 72

B 3,000 7 42 51 54 59

C 6,000 5 60 6 72 78

4,000 10 54 57 60 63



Results

Opt. obj.| costs for each companies Cost Marginal Contribution
cost A B C reduction A B C
A 41700 |41,700 A 0 0
. B 35,600 35,600 No B 0 0
No Collaboration .
C 32,550 32,550 Collaboration C 0
Total 109,850 column average 0 0 0
AB 76,766 |35,300 41,466 _ AB 534 534 534
Minsum for two | AC | 73,372 |42,684 30,688 Collaboration [ ¢ 878 878 878
. between two
companies B.C 66,711 45,331 21,380 . B,C 1,439 1,439 1439
companies
column average | 706.0 986.5 1.158.5
Minsum for three Full
. ABC |107,482 |44,880 38,852 23,750 . ABC 2,368 929 1,490 1,834
companies Collaboration

column sum 1,635.0 2.476.5 2,992.5

Shapley Value | 545.0 8255 9975




Conclusion
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