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Pricing the Seaport Service according to the Cost Allocation
Rule of Game Theory

Byung-In PARK - Souk-Kyung SUNG

Abstract : Since service competition among global supply chains became intensified,
market—oriented system, instead of the existing cost-based system, for port service pricing
has been strongly recommended in order to enhance their long-term viability and
competitiveness. The Owen value of cooperative game frameworks allows us to apply a
market-oriented pricing theory for the port pricing in the case of Gwangyang port to verify
its usefulness. The analytical results of this paper suggested some solutions in the problem
of berth-based cost allocation by a characteristic function and also showed the proper
relative weights of factors to derive the quay use index by Budescu(1993). We also
suggested a favorable port pricing system to major shipping firms as well as a discount port
pricing system for their strategic alliance. To put it differently, the results of this study
enable the port managers to make out some strategic port pricing system like the reasonable

discount in port charge for the larger ship owners using the ports frequently.

Key Words : Cooperative Game Theory, Port Service Price, Owen Value, Shapley Value,
Cost Allocation, Relative Weights
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k=0 H 0 0.8100 0.8840 0.9670 0.3860
X 0.810 0.0870 0.1600 0.1440
X, 0.884 0.0130 0.0820 -0.0100
X3 0.967 0.0030 -0.0010 -0.0010
Xy 0.386 0.5680 0.4880 0.5800
k=1 i 0.1947 0.1913 0.2740 0.0443
X1, Xo 0.897 0.0780 0.0530
X, X; 0.970 0.0050 0.0050
X, Xa 0.9%4 -0.0040 0.0210
X2, X3 0.966 0.0090 0.0030
Xo, Xy 0.874 0.0760 0.0950
X3, Xy 0.966 0.0090 0.0030
k=2 0.0313 0.0313 0.0647 0.0203
X1, Xz, X3 0.975 0.0120
Xi, X2, Xa 0.950 0.0370
X1, X3, X4 0975 0.0120
Xo, X3, Xi 0.969 0.0180
k=3 H 0.0180 0.0120 0.0370 0.0120
X1, X2, X3, Xy 0.987
k=4(AA) H 0.2635 0.2722 0.3357 0.1157
At 7k =] (100%) 26.6971 27.5751 34.0088 11.7190

F ke g9 WFrre e

2) Aubd 7hE A ORE U R

3) AAEE A HH S Budescu(1993)3 Azen & Budescu(2003)S #1& A.
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Alglol2 bl e R T o3t BTMEA FhH ALY

wol A7l el wobx= Ao r A ofd wEw P dre A Het
A7 8 Adabel ek @wbqulsg o] AAAR] &]le] 7hs stk
D= -16.372  +0.570%  +0.006% - 1.185% (6)
(-0.355)  (~5.003)" (3.323)  (-2.327)"

A =0.631, F=16.387, 72/2&=0.00, * p<0.01, *x p<0.05

= —
Xi= MARE B HoHS (et 55)
Xo= MAPE HotMetol HAME (SH2|: GT)
Xe= MARE Fordute] B3 MUZI0l(ERI: m)
<ad 2> s HEOIHESF o|SMAIY SOtMH|ALF HlW
1,000
U mRMEeER —UERIIE
900
%
?_I'
4
4
a
?J
o bl bl #E ] B B @
LOf LO2 (03 LO4 LOS LO5 LO7 LOE8 LOS L1O L1 L1Z
44y
St HAALE F dE7F AgH AFE Ste A4S FubMH2g T WHsE HES
Za7F vt Vazquez-Brage et al.(1997)2] oA e} o] Adolyafeo HF%
A AAARCR o8 /Mo HAeTFA A F(strategic alliance)Z4 S Eaf Q%7 w0
t}, olglg W3lE Ay H7] 9 JdE = AAF L05, L12, L13 2 L143} A A} LOS,
AHH

L11, 123 ¥ L28¢] AlFE &3l 717t LAA % LBBel= 543 diad7| &S <f
A AFBR, 22 kel Aabsk 2ol FHol B Aolth A WA AHLAAL
AFE Srihs AP 8T Fol7t Yot HAL Agel i £URAA &



st atotd A & s X 2012 M28H X435, 257-274
To] 19928HB g o2 R 523109 o2 41%Fw7MA AaErh = 5 oA AF
(LBB)S] 9% 7935305t o2 FE 29995687 0.2 40% 7] AT,
5 d3te Aok

e BAG B T A AFAAE dite Folt drh 3
S1577F 3118)e] Gatelw BPsha @dgyel e AkA AFel 7 2
o wrde] FoRA Age AT 27180 RasAm

AAleke] Amalnw Ao ot
g 2 oz BAgth aeg Aue A% gostdetE Autnst 43 gzl
1A% Y] Al mE 87 gl A4 vt dh wekd g
A AFE B FamA SHHAGS F] A FFARL 4F LFsHE Y
S7e] AFE Aok B o A% FVE £ BEHE AT 5 7] Wl AF
HAES] 238 Qakd Fr Ao A4 Aoz puAn,

<E 4> MARZH HEH HFel

RN ETCIETT o5 eI 8 (T

T BRI SF|EF| FTE | Zol | EF | HMAR | dAY | cAWF | o AWF

Al = LO5 6| 188 2,958 85 6 7 25 5,080 4,242
/‘\*} ; L12 15| 106 167 25 3 19 41 1,538 3,298

- ; L13 7 11 213 31 3 52 12 206 3,142

- ;]_ L14 2 6 198 41 4 5 1 94 2,204

—X 2 A 30 | 311 1,356 62 B 13 780 6,918 12,855

A [LAA| 26| 311 1,856 62 5 13 780 6,918 5,231

A LO8 131 76| 35135 | 212 10 9 10,782 7919 17,705

/\L} w o | L11 3 19| 36,531 | 211 9 7 2,530 1,947 17,119

- ; f} L23 22 117 | 25233 | 188 10 11 12,394 9,265 13,861

N L28 8] 59| 60,394 | 275 12 11 13,430 11,243 24,844

E A 46 | 271 | 36457 | 216 10 10 39,136 30,374 713,530

A5 | LBB 46 | 271 | 36457 | 216 10 10 39,136 30,374 29,568
v.2 &

B o=Rd s §24 AU ES olgdtel Fuldel FMANiaFe AP
Aol el A E el whuke] ehelo] wele) gkmow pAR AriHel B A
URTe] A9 £ SARFE Bal NP7 LGN TEAL Ao, A
FAATHES A% AFAAGPES FHeke] Ak AAZ AF FWANsaF
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