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The Fleet Operating Strategies for Ocean Container Carriers in

a Fast Asian Shipping Market: A Game Theoretic Approach

Park, Byungin

Abstract : This paper analyzes a competitive shipping market in East Asia in order to
explore how container carriers make decisions on ship size, number of ships, service
frequency, and service route. A sequential-move game based on non-cooperative game theory
is applied to establish the models for the decision-makings involving the transportation
volumes, freight rates, costs, and market shares of the service routes from Shanghai or Hong
Kong to the ports in Busan, Gwangyang, and Incheon. According to the sub-game perfect
Nash equilibrium solutions proposed by these models, carriers’ decisions in such a
competitive environment vary depending on sailing distance, transport demand, and freight
rates. Therefore, carriers are recommended to reflect the optimal equilibrium solutions and a
variety of decision factors when formulating strategies for transportation networks and
operating fleets. Furthermore, ports should establish management strategies for these factors
to provide optimal equilibrium solutions for carriers’ transportation networks.

Key Words: Non-cooperative Game theory, Sequential-move Game, Sub—-game Perfect
Nash Equilibrium
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<3 2> FHIY AY

511 = 1,400

1 =BS / 514 = 1,400
AR B1 =85 = sssssesssssassssasss 51,5 = 3,000

v

S30=1,400 sy, = 1,400 5,5 = 3,000 S24 = 1,400 554 = 1,400 Sp0 = 3,000
T34 = BS 74 =BS T rsq =BS Ty = BS o Tyg = BS
faa=1 Jza—2 fza=4 faa=1 faa=2 faa=14

Ae7bsst A8 s, F2E 1y, 183 s 2 el Qo 9714 =

U (game tree)2tile EZ&= AMNE ALY
o AANYE ALY 7 vide A dEE
ﬁ -

(extensive form) = 7]
FdETF 9 x F=

et &2 fHeelA Cl2 AdAHe] A=k 1087FA (= 3 x &z
4)E YeER I C2= Cle] Addel tigdh HdAC2e Adeolnt. Clo] ofw gt tigts A
ah C29 A% 1087HA dicts @ Atk ol gk FAxI A AL F§ o

el &}
& 7bss 2718 Age 108%108'% 7 @
E 2= g oA"Y g agdAE o 7
QAR WAFHNE F3A HE 23] wpE AAe) HAH st Ak
o]¢} e Mulgietyl AfEA AL = dAg 2 HAAYIE HJFg 5 TYd)
A

7) 2 AHE sARAAYN R FFE Ao A 11,6647H(=108x108)<1Hl Bl &, =

AN AFEFL 108x108' " N= HA A F317] 3] ofdrt. 2 Ao}
o] &¢lo] Ao w AFEH, HAite] A FEo] dAT A= 4 AAY WA E
ol YA dAWA TSN vtz HAH& 7}t §7]) wEo BASA HE 3 5 )
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P 2o [(s’{ = 2,800, =455(1),f, :2),(3* =2,800,r, = 455(1), f, = 2)] eItk %,

= }Mdolﬂ:l, ool ﬂ%%d a2 J#% 93.1%9 & 2800 TEUR 71
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Zol W 233} £@sHe ol Aelvl, oo I MA2E 24E 931%] B
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2 #3449
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Ak C1 2 C2 7 HAte] @-golole 7h7h 7327 ge] 9}
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3N 71+ 20 7=
TR aAg g2 dAE &2 “GAE g2 FAE &=
CIAE | C2AF | CI'AF [ C2'AF | CIAF | C2rF | CI'AF | C24t
3} 3 5}o] T3 2 3}o] T3
1) AAg IdAlg s B

2 E(%) 99.8% | 93.1% 89.2% 91.0% 99.8% | 93.1% | 89.2% | 91.0%
48 (TEU) 5,590 5215 3,312 1,455 5,590 5215 3,312 1,455
A7HEAS) 630.2 614.6 1,007.2 468.1 608.8 593.1 ]71.8 404.9
T (H$) 1,788.7 | 1,668.8 | 1,060.0 480.2 1,3415 | 12516 | 899.4 899.4

o] (H9P) 1,1585 | 1,054.2 52.8 12.2 732.7 658.5 276 2.6
WAl N 2,800 2,800 1,300 1,600 2,800 2,800 1,300 1,600
R Big=, o1 A o1 o1 H Skl & &k &k B

A | FH(F) 2 2 2 1 2 2 2 1

2) Fokd Fualgw WA

2 E(%) 99.8% | 93.1% 89.2% 91.0% 99.8% | 93.1% | 89.2% | 91.0%
F2(TEU) 5,590 5215 3,312 1,455 5,590 5215 3,312 1,455
A7HAS) 630.2 614.6 1,007.2 468.1 598.5 583.1 865.7 402.2
T (HS) 1,7887 | 1,668.8 | 1,060.0 480.2 1,3415 | 12516 | 899.4 4075

o] (HP) 1,1585 | 1,054.5 52.8 12.2 743.0 668.5 33.7 5.3
WAl N 2,800 2,800 1,300 1,600 2,800 2,800 1,300 1,600
3 a2 o1 H o1 o1 H o1 H 3ok 3ok BoF &

A2k | FAH(F) 2 2 2 1 2 2 2 1
npxjeto 2 EXgube IS R(YdEds 2 HAR)E HAY 49 A8, g2
2 F=7F o] mpE Aggcte] G A =AE A% Ay dAg SR} FAYTE
A 25 daialg s el g3t vERLR] gFokt) o= Park and Min(2013) 91 A]
Hetg el A8 1+4 1000TEU s &4 49 37 YJelyA] &2 Aol A3tk
A& o ZA200 TEU)SH JE=Fa7tA] Eggstode o] depR| A ghol k| A
AtEge] gl AALY gHES FHE HEE oldS tAlshH gl
F7HAQ Ao wE GAgYgRY F9 AdEIdse HJARE X3 AdgdaT
of nlall 40, FAEI IR A+ 4u] o] FWALE T FFo] wold Hg AALE9]
2SS HAAZD F 7] wWite dvAlgs AuAde 2 g39E BU] ofEHE A
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¢

AANA e ACE vebgth SR/ FEFE012) 1w ARG 509%,
100%, 193 150% A4E A5 A SgAel e JFe et ggeh us

IME 7= 20 71+
T = gAY = A8 d= 91y = FAY F=
CIAF | C2AF | CI'AF | C2'AF | C1AF | C2AF | CI'AF | C24F
=) g3te] 3 date] T
1) &9 10% Q1%
24 E(%) 99.8% | 931% [ 89.2% | 91.0% | 99.8% [ 93.1% | 89.2% | 91.0%
% 2(TEU) 5500 | 5215 | 3312 | 1455 | 5590 | 5215 | 3312 | 1455
°] ] (H$) 1,337.3 | 1,221.1 | 1588 60.2 8669 | 7836 | 1176 43.4
A RE: 2800 | 2800 | 1,800 | 1,600 | 2800 | 2800 | 1,800 | 1,600
! o= 1 kil Mk Mk 2% B 3 Y
A | FAF) 2 2 2 1 2 2 2 1
2) % 20% A
24 5(%) 99.8% | 931% [ 89.2% | 91.0% | 99.8% [ 93.1% | 89.2% | 91.0%
% 2.(TEU) 5500 | 5215 | 3312 | 1455 | 559 | 5215 | 3312 | 1455
°] 2 (H$) 15162 | 13880 | 2648 | 1082 | 1,001.0 | 9088 | 2075 84.1
A RE 2,800 | 2800 | 1,800 | 1,600 | 2800 | 2800 | 1800 | 1,600
i d= 1z Mkl Q1 I 3% i 3o B
A= | F2(F) 2 2 2 1 2 2 2 1
3) A=R7F 10% A%
24 5(%) 99.8% [ 931% [ 892% [ 91.0% | 99.8% | 93.1% | 89.2% | 91.0%
% 2.(TEU) 5500 | 5215 | 3312 | 1455 | 559 | 5215 | 3312 | 145
o] 2} (H$) 11221 | 10179 | -285 | -258 | 6983 | 6241 | -41.0 | -294
YA Rk 2800 | 2800 | 1,800 | 1,600 | 2800 | 2800 | 1,800 | 1,600
s P RE Rk Rk Rk 35 3 FF Z %
A | FAF) 2 2 2 1 2 2 2 1
4) dEF7F 10% 18t
24 5(%) 99.8% | 931% [ 89.2% | 91.0% | 99.8% [ 93.1% | 89.2% | 91.0%
4 8.(TEU) 5500 | 5215 | 3312 | 1455 | 5590 | 5215 | 3312 | 1455
o] 9 (H$) 11948 | 1,0946 | 1341 50.1 7671 | 6928 96.2 34.6
YA Rk 2800 | 2800 | 1,800 | 1,600 | 2800 | 2800 | 1,800 | 1,600
3 = I Mkl 1 A 2% 2% 3% B
A= | F2(F) 2 2 2 1 2 2 2 1
5) 3t & 50% A
24 5(%) 99.8% [ 931% [ 892% [ 91.0% | 99.8% | 93.1% | 89.2% | 91.0%
% 2(TEU) 5500 | 5215 | 3312 | 145 | 559 | 5215 | 3312 | 1455
°] 2 (H$) 1,060.7 | 9630 -34 133 | 6349 | 5672 | -286 | -22.8
A Rk 2800 | 2800 | 1,800 [ 1600 | 2800 | 2800 | 1800 | 1,600
! Y= pkl Mkl 1 1 3% 3 3% B
A | FAF) 2 2 2 1 2 2 2 1
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<# 3B> DIZtT 24N LHA| 2
3Ng 71+ 208 7+
TR dAg g2 FAE &= w4AE g2 FAE Id=2
CIAF | C2AF | CI'AF | C2AF | CLAE | C2AF | CIAF | C2°4)
Zuka) 33} o] T 33} o] 2T
6) 38 100% <14+
22 5 (%) 99.8% | 93.1% 89.2% 91.0% 99.8% | 93.1% | 89.2% | 91.0%
42 (TEU) 5,590 5215 3,312 1,455 5,590 5215 3,312 1,455
o] 2] (H$) 962.8 | 871.7 -59.6 -38.8 537.1 4759 -84.8 -48.3
Al RE] 2,800 2,300 1,300 1,600 2,800 2,300 1,300 1,600
S o2 Sk A o1 o1 4k e i B
A= | F2F) 2 2 2 1 2 2 2 1
7) 3FA = 150% A4
2 E(%) 99.8% | 93.1% 89.2% 91.0% 99.8% | 93.1% | 89.29% | 91.0%
42 (TEU) 5,590 5215 3,312 1,455 5,590 5215 3,312 1,455
o] (H$) 865.0 780.5 -115.8 -64.2 439.3 3847 | -141.0 | -73.8
A L 2,300 2,300 1,300 1,600 2,800 2,300 1,300 1,600
i3 o= Sk A o1 Skl gk R i i
A= | FAE) 2 2 2 1 2 2 2 1
8) 39 7 50% (33 %), 150%(F-AF D <lH) <14k
22 E(%) 99.8% | 93.1% 89.2% 91.0% 99.8% | 93.1% | 89.2% | 91.0%
4 Q(TEU) 5,590 5215 3,312 1,455 5,590 5,215 3,312 1,455
o] 2] (H$) 865.0 780.5 -28.6 -22.8 634.9 567.2 -28.6 -22.8
Ul A Lk 2,300 2,300 1,300 1,600 2,800 2,800 1,300 1,600
3 o= A A 3 3ok gk gk 3ok gk
ek | gAH(F) 2 2 2 1 2 2 2 1
9) B%% 10% =7}
22 5 (%) 93.2% | 95.6% 98.1% 88.9% 93.2% | 95.6% | 98.1% | 88.9%
4 Q(TEU) 6,149 5,737 3,533 1,601 6,149 5,737 3,533 1,601
o] 2] (HS$) 1,185.8 | 1,185.9 1454 24.9 722.3 749.1 104.2 126
WA A8 2,200 3,000 1,300 1,300 2,200 3,000 1,300 1,300
S a2 o1 o1 o1 o1 3k 3%k &k 3k
A | FAH(F) 3 2 2 1 3 2 2 1
10) +9(20 94, AEF7H10% A3}, A F(FY, 50%; 71EF 150% <17, B5 % (10%
=7, FHAEE(20% 1)
22 B (%) 93.2% | 95.6% 98.1% 88.9% 93.2% | 95.6% | 98.1% | 88.9%
42 (TEU) 6,149 5,737 3,533 1,601 6,149 5,737 3,533 1,601
o] 2] (H$) 1,302.5 | 1,287.2 307.6 107.9 953.2 957.4 307.6 107.9
A g 2,200 3,000 1,300 1,300 2,200 3,000 1,300 1,300
Sl = Sl 1 3 3o e & o B
A | FAH(F) 3 2 2 1 3 2 2 1
95 50% el A5 dAY R AAR F=2 Azt g HAH 29 o]
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2 nlgdoez AT a8y Fuzt gvtstd s QeSS delste] 39 50%
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