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1. Introduction

ÅRecent research on application of game theory to shipping 

and port sectors

Å In particular, the paper of De Borger et al (2008) is the most 

advanced application.  

üport competition model by using framework of two stage 

non-cooperative game

Å BusanNew Container Port is to face fierce port competition in 

the near future according to the ñSuper Core Port Planò in 

Japan.

ÅPartly financed by International Research Network 

Programme, Asian Logistics Round Table: 5 times workshops

Research Motivation:



ÅOur study tries to extend De Borgerôs work

ü Multi -stage game, stochastic demand are to be 

considered

ü We construct a non cooperative game theoretic model:

V Two ports, price competition

V Multi -stage (6 stages) decision making

1. Introduction

Research Objective:



ÅScope: Application of Game Theory to maritime sector

ÅIn the Shipping sector:

üYang(1999), Song & Panayides(2002), Imai et el.(2006), 

Konstantinos& Harilaos(2009)

ÅIn the Port sector:

üAnderson et al.(2008a, 2008b)

üDe Borger et al.(2008)

üZhang (2008) ïworking paper and conference paper

ÅTwo types of Game Theory applied

üCo-operative and Non Co-operative

2. Literature Review



ÅThe model of De Borger et al. (2008)

ü(only) two stage game

üNo stochastic factors

üNo derivation of  explicit equilibrium.

ÅWe tries to extend the De Borgerôs modelby 

considering stochastic factors and deriving 

the explicit equilibrium. 

3. The Model



3. The Model

Port 1

Port 2

p1(t) : charge for  the use of port 1

capacity cost for port 1

p2(t) : charge for  the use of port 2

capacity cost for port 2
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3.1  Time Line

3.2  Two competitive ports
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3.3  Stochastic Demand Function 
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3. The Model

3.4  Capacity Investment (1/2) 
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3.4  Capacity Investment (2/2) 
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Port Change : p1(t)

Port Change : P2(t)
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3.5  Port Change 
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ïa(x1 + x2) + X(t) = p1(t) + b(u1(t))x1

ïa(x1 + x2) + X(t) = p2(t) + b(u2(t))x2

where  a  function  b :  (0,қ) Ҧ  (0,қ)    stands  for  the  utilising  capacity ,

i.e.   b(uj(t))xj denotes  the  capacity  cost  for  port  j .

Y1(t) =
b(u2(t))X(t) ï{a + b(u2(t))}p1(t) + ap2(t)

a{b(u1(t)) + b(u2(t))} + b(u1(t))b(u2(t))

Y2(t) =
b(u1(t))X(t) ï{a + b(u2(t))}p2(t) + ap1(t)

a{b(u1(t)) + b(u2(t))} + b(u1(t))b(u2(t))

3.6   Demand for Port Services

3. The Model



We  consider  the  following  game  :

the  strategy  set  for  port  j is zj

the  payoff  to  port j is  E( )

3.7  Pricing Behavior Each Port (1/2)

3. The Model



The  Nash  equilibrium  prices  at  time  tk are  derived  as  follows  :

z1k =

z2k =

where

M(s0,s1,s2) =                                                  ,

N(s1,s2) =

3.7  Pricing Behavior Each Port (2/2)

3. The Model



is  important!!

Note: 

Interception X(t)( and M) could be interpreted as 

ñmaximum value of willingness to payòfor port at 

time t and it is natural to assume unit cost is 

smaller than value of intercept (expected value).

Therefore, hereafter, we assume

3.8  Observations (1/3)

3. The Model



If

ᵼ

ᵼ

ᵼ

( i Í j )

: The  lower  elasticity  of  demand, the smaller  
the  equilibrium  port  charges.

: The  greater  the  capacity  of  one  port, the  
smaller the  equilibrium  port  charges.

3.8  Observations (2/3)

3. The Model



If  X satisfies

for   t ᶰ ( tk , tk+1 )  ,

(e.g.  X is  a  geometric  Brownian  motion  with  a  positive  drift  coefficient )

ᵼ :  The  length  of  time  interval  increases
the  equilibrium  port  charges.

3.8  Observations (3/3)

3. The Model



ÅObservation 1

ÅObservation 2 

4. Summary of Our Observation (1/2)


