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Abstract . This paper selects the mainstream of the freight transportation,i.e.,small and medium freight enter-
prises to find a best way to platform transformation. An evolutionary game model is established and two transfor-
mation strategies,i.e. autonomous operation and joint operation are proposed. The results show that: (D When the
extra benefits of group and group are more than their costs,both parties tend to adopt the autonomous operation
transformation strategy and the joint operation. Moreover,the specific choice will be affected by the extra bene-
fits and the allocation ratio. When the conditions are not met,both sides of the game can only adopt the au-
tonomous operation strategy. @ The more the additional revenues,the higher the probability of joint operation
transformation strategy will be chosen. 3 An optimal income allocation ratio can be found,which makes the both
sides of the game choose the joint operation transformation strategy.
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Tab.1 Variable in the model

Variable Description
x The probability of participating groups A choosing joint operation strategy ,0<x <1
y The probability of participating groups B choosing joint operation strategy ,0<y=<1
R, The benefits of participating groups when A they choosing autonomous operation strategy , R >0
R, The benefits of participating groups B when they choosing autonomous operation strategy , R,>0
AR The additional benefits is brought when they choosing joint operation strategy
w Additional income distribution coefficient , O<w<1
C The extra cost is paid by participating groups A when they choose joint operation strategy , C,>0
C, The extra cost is paid by participating groups B when they choose joint operation strategy , C,>0
1.3 ErER fAz=le+(1—y)R| (2)
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Tab.2 Payoff matrix of asymmetric cooperative game

Group B
Group A
Joint Autonomous
R +wAR-C, R-C,
Joint
Ro+(1+w)AR-C, R,
Autonomous R,,R~C, R,
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Tab.3 Determinants and traces of equilibrium points

Equi-

librium det(J) tr(J)
points
(0,0) C,C, -C-C,
(0,1) (wAR-C))C, (wAR-C))+C,

(1,0) —C[CH(w-1)AR ] C-[Ct(w-1)AR]
(1,1)  (CwAR)[Cst(@-1)AR] (Ci-wAR)[Cot(w—1)AR]
(x",9") A 0
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Tab.4 Stability analysis of equilibrium points of Scenario 1

HrpA=-

Equilibrium wAR<C,, (1-0)AR<C,
points det(J) tr(J) Stability
(0,0) + - ESS
(0,1) - Uncertain Saddle point
(1,0) - Uncertain Saddle point
(1,1) + + Instable
(x",y") Non—existent

2) 5 2:wAR<C,, (1-w)AR>C, W, 5% Y5 47 i
HEa E P Ar g R & 5 Fios
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Tab.5 Stability analysis of equilibrium points of Scenario 2

Equilibrium wAR<C,, (1-w)AR>C,
points det(J) tr(J) Stability
(0,0) + - ESS
(0,1) - Uncertain Saddle point
(1,0) + + Uncertain
(1,1) - Uncertain Saddle point
(x",%") Non—existent
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Tab.6 Stability analysis of equilibrium points of Scenario 3

Equilibrium wAR>C,, (1-0)AR<C,
points det(J) tr(J) Stability
(0,0) + - ESS
(0,1) + + Instable
(1,0) - Uncertain Saddle point
(1,1) - Uncertain Saddle point
(x",%") Non—existent
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Tab.7 Stability analysis of equilibrium points of scenario 4

PRI 1z B SR A B | LR o 2 45 ] i 9
ZHOMLLG1 =,
25 bRk TR RS R R 8 iR,

B(1,1)

Equilibrium wAR>C,, (1-w)AR>C,
points det(J) tr(J) Stability
(0,0) + - ESS
0,1) + + Instable
(1,0) + + Instable .
(1,1) + - ESS - , .
_— : B1 ReEELBREELE
&y - 0 Saddle point Fig.1 Phase diagram of system evolution
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Tab.8 Group strategy selection under different scenarios
Optional strategy
Scenarios e
Group A Group B Stability strategy
Scenario 1: wAR<C,, (1-w)AR<C, Autonomous operation Autonomous operation Autonomous operation
Scenario 2: wAR<C,, (1-w)AR>C, Autonomous operation Aut()}lo.mous operation Autonomous operation
ot operation
Scenario 3: wAR>C,, (1-w)AR<C, Aut(}r;(;rrgos;egsggjlnon Autonomous operation Autonomous operation
Scenario 4: wAR>C,, (1-0)AR>C. Autonomous operation Autonomous operation Autonomous operation
: 1, (1= 2

Joint operation

Joint operation

Joint operation
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Fig.2 Simulation results of parameters
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