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Liners double endogenous strategies

equilibrium under ports tacit collusion

GUO Qing-han , DONG Gang*

(School of Economics & Management,
Shanghai Maritime University, Shanghai 201306, China)

Abstract : In order to explore the effects of the tacit collusion
of upstream ports on the carriers’ endogenous timing and
competition strategic variables in the maritime container trans-
portation chain, the motivation and stability of the tacit collu-
sion of upstream ports under different competition mode of
downstream shipping companies were analyzed in infinitely re-
peated games. Furthermore, the dual endogenous choices e-

quilibrium of the shipping companies’ endogenous timing and
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strategic variables was solved. The results show that port col-
lusion is the easiest to sustain under simultaneous quantity
competition of shipping companies, but the most difficult to
maintain under the Bertrand-Cournot mixed competition where
the shipping companies act at the same time. The shipping
companies’ dual endogenous choices are not only related to
the substitution of transportation services but also to the port
discount factor. In equilibrium, carriers can engage in quanti-
ty competition with three kinds of move time modes, mixed
competition of simultaneous actions, and the mixed competi-
tion where the liner competes in quantity as the leader while
another chooses price as the follower. The research in this ar-
ticle can also provide a basis for the development and reform
and transportation departments to strengthen the identification
of ports tacit collusion.

Key words ; container transport chain; tacit collusion; quanti-

ty competition; price competition; double endogenous choices
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§M =8" <5< 8T =8")

Tab.5 Game matrix( 0.9140 < ¢ < 0.9172,
8" =6" <5< =§)
f A MHAH 2
Pr,
S EP)  EQ (LP) LQ
mN _mN N __psN mpN _mpN
T Vi s e,
(E,P) ”lpC’ﬂ_ZpC o1 02 ot S S ae-] 1 2
mN _mN ¢ _qC mgC _mgC aC _gsC
) Tl 7 7T, o,
ﬁ}I:IL (E,Q) 2 o7 1 2 2 1 1 2
AS
AN
| PN gy pmeC omaC )
1 (L,P) 2 1 1 s/ 1pC,”fC ﬂ,lmN ﬂ,;n}\/
mpN _mpN 4sC _gsC mN_mN
" ) VA ", -
(LQ) 7[14( ¥

8 ((E,P),(E,Q)) ;5 ((E,Q),(E,
P)) B4 WA ml AT RIET AT 3 IR &
a4

F6 1EIEMERE(0.9172 < 6 < 0.9330,
S =8 <5< 8T =§)
Tab.6 Game matrix( 0.9172 < ¢ < 0. 9330,
S =8 <5< 8T =§)

B A BEAE 2
o
W (E,P) (E,Q) (LP) L
N mN wN N mpN mpN
e mLET Nt
EP) .z ’ ’
mN mN ' C mg(C g C -
gL T M L T M e
it (EQ
2
Ej PN psN mgC mgC
T, 7 LT, ¢ aC N N
1 (LP) SR 4
ﬂ_;nﬂN ﬂ_]mpN ”;.\-(,7[{,.«3 ”;n.’\’) ”lmN p p
LQ) LT
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M4 ((E,P) L, (E,Q)); ((E,Q),(E,
P)) , U344 R B A5 A Bl #E AT R B 7 sh IR &
T4

x7 BZEERE(0.9330 < ¢ < 0.9538,
§ =8 <8 <8 =8§)
Tab.7 Game matrix( 0. 9330 < # < 0. 9538,
§ =8 <8 <8 =8§)

e e 2
I (EP)  (EQ @Lp) L
e P m,,.w’” 2,,.\-N ﬁlmpN’ ”;npN
E&P) =@ I
mN mN Tl O mgC mgC gsC gsC’
s T 7 Ly L 7
i (EQ)
w
5| PN _psN maC _mqC
LP Ty M ne pC __pC mN __mN
1 LP) P2 24 ="
mpN _mpN a5C _gsC
T 7 AR mN __mN o
aC _4C
L.Q Ty 7 1 57

B A A A Al B R TS IR AR
%, 10 0.9140 < 9 < 0. 9538 H 8™ =6" <8 <8™ =
& B, WA R AT R FT S MR B 4

(2) 8 =8" <8 < &" I, W OGIEBREMRA
Al R AT N IR & 3 BT Jo ik 4 b, H M
KT 4R 24 0. 9140 < 0 < 0.9330 Af, {#ZE
25 50,9172 < 0 < 0.9330,8™ =6" <8 <8™ =
& BHAHIE ;T 24 0. 9330 < @ < 0. 9538 B, 1# g5 45
$50.9330 < 9 < 0.9538,8™ =8" <§ <8 =8"
BHAHRE. BFLL, 0.9140 < 0 < 0.9538 H 8™ =§" <
8 < & B AR R S HATRIB TSI WIB A5
.
3.3 EHREEREEERS

0.9538 <@ <1, lif#ES <67,8" <8 <6™ =
8" Bf, & > 8" WEFEIE A 3. 1 HETHe S
— BB BN HIEEAIE, FE ST 0.9538 <
6 <1 HS =6 <8 <& B, A RIMERNEY
B

8™ =8" <8 < & B, DA IRAEMA RFRS
T RITHNEERES, URFEZEEFSHHMA
AR IR G AT AT 4, A
TR, 8 <86 < 87 =6 B, MO A AEm
AFIFB ST AT B B TS, RIS T s M0
g VEREREAMRARATSENIR
RGBT 45, R X T Tk 4+

8" =8" <& < & B, W O A HRTERA Al FBHT
SRR AR R T R4+, Kb &3
BImT 4ERE

FCBOR [R)A 7 S U R34 25 20T R 23 B A
BPL, 0.9538 < 9 < 0.9545 B, WL R 5
0.9330 < 6 < 0.9538 . 8™ =86" <8 <8 =8" It}
AHE, BV A RS AT R BT 2 IR & 32 4. 1M
0.9545 < 6 < 11, EF 50 < 0 <0.9140 H
& < &" B AHIE, BN A FlEBR [R BT 3 12 =
a4

4 LRI

Zia Ul ETHe, B B L 1 R A
FE 2 FAT BB L B 5 S IR XUER Y A I M
INEALREE, BN5E 8 B, AT A5 LT R

iRl 3 JCIEMI A FliE H RO B AR DL K
e e F AT BN 7 A o], 95 28 ) A 2 ik 4% () o B
FERATEh A4 S, LUK LA B 46 52 4 O A
ARV RE IR E TS

HBLr] I, 2% )8 B DS IR LT,
TR A LM AR RS 1T BA R R E £,
B MESEF A R ZD—TF B R —E
BENEBEES JFHIRETRGRES, R8N
A% S8 AR R DL D R

Wl 4 TLIR M w) Az AR g5 R AU
4 EHAT B T/NEIHE e 2 AR SRS T 4
AE B KBNS T 3P, B2 Al
S RN s A B e

BEET, B2 RIS I8 LI O e s A &
Xt IR A M, R DA 33 Al B2 1 A 45 58 AR
KT AFAE. IR, IS i 2 ) B DLk iz
BIE M ACK AR, JFRNIRE A C i’
(A BBV IR 7 BB 3R -

Rl S WO BE TR T A RN AT3)
Wz RS T Bl F TR T/ T UL #s &
SEA IR R N SRR B AT SRR T A I 5
BT, A m S R B F B AT 3 i
By R s s P M A RE N R E /Y
RERES

i b s O AR R R N A7 3l i s e
BER AT LU R R 5 U B SOTRIATE P AR A F
FeBATEIR s BT G el DA R AR D o as
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BHMRA R AS#E BB R AT BB R
AT, A2 Rl IR A B 0 8 4% Rl I 47 3h 9 i 1
AU B2 W T LGRS TR A Rl B A
T T AN R i R 4, 1M I A 20 ) L e 3 )5 B AT
g, JF BT s A Al s R S 4

R 6 WP BHE T AT LIEF s
HIRE A m T BT RAT ST B R4 3
R, B R A W] Bt T RN T3l IR A i 4

BB, ¥ 11 7R 2 W) R AT 3l (18 B 58 4 LA

B Ll iz Ay A AR B 2 mIAE 9k
M RATE S PR T WA R A, T A
FILL PR B AT S TR 6 32 4 AT LA A8 A 1 5ok
. (B 52 7 $RARL 1 12 i IR 45 F A A R SR A
3%, M1 0. 9545<6<1 B, BEB 2N ml & B RF R ££ R
4TS g R, Liirk D eaiE
T2 IRGE T WAl (R T AR RS,
FS 2 R B REA T IR 6 AT Bl P i R 5 AT A0 T )
TEIRE =4

®8 MARNWNENERBBELER

Tab.8 Carriers dual endogenous strategy equilibrium result

R 0 Vi RN T R
§5< 8| 6>6" [EIB AT B fiE B o g
87 <5< 67
0<6<09140 5T <5 <™ =5" RS RS T E R EANSFNRE S S
O =67 <8< =67
5" = 5" <5< IRl 7 B R £ 38 4
§< 87| 6>8" [EIB AT B fiE B o g
reoed P A A8 BT A BB R S S B IR 54
0.9140 <0 <0.9538 S < S s — g 1 B
- - —
s (;f ;‘5 < ; (Sf R S 2
= o<
s<s'][5>6" IRl A7 3 3
S1<5<8™ =5 FRATHNIE B RS BERRHENN S ERR GRS
09538 <0<1 g ;
‘;p 55 ;ff;m 0.9538 < 0 < 0.9545 IR TAHITIRLA L%
5; ;p\, 5_ s 0.9545 <0 <1 FI TS R 55 4
= <0<
A ]

ASCHFBh S RS, A o PR 2 R 1 2R
H2E R e R AT AR A R RUE A 5K
WX, BIAS2 F) B AR T S HILS P A SR A
B EE. B, @R s N e A RARR
P T AT B T AR/, EOBE T 9k D e
KAARESHAT ME G RN RE . FETE
BEEER b ARHE S ] A A 2 ) i i i 25 A0
FEEEFTN R A B 8 1 R 32 & A E HEHET , B
—iie B O ARTTBE T EE T, A
R XUE P A SR 2 4

FERG N BT RN AT B Y8 2 e i, b
B LIRS IR A 5 i85 T TE A 2 R HEAT R
IATEIIR-G TS, LI O MR G R
Y. SRS RO RS, SRR

PERRER THAFAUME RS £ 2z, LG
HERRENE A R P RATS T B KT RNAT
STEEEMER S, B5 B L O ait
I, s A A S B A A TS A A& a4, LA
BA S BN SE S I 2 mlAE A 9 E 1R
Frd, B A AASEREME S E R A F
SR TR AT s s B A, HGR P
FArsh T isBe P AT B e R, &a
REREAT SR G AR AERERNE, 5
2 ARG i R o5 B QA i EL 3 D AT B
PR, 2 75w ) T RSHAT s iz 2 58
AR A F

AR T A2 E B E RN, filan, 7]
LA Bl R o A R Han i I T X o D BRI 5 1
(425, ZE N2 T U R 2 7] AT Sl it Lt 4%
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DIRFES R WNEERFEZ G, N g4
HERRREE. I B2 W BT R AT 3 s
BERESAE,H 6 < 8 Bl H LB MAH: M6 >
8" I O] IR A1K, 0.9545 <9 < 1 H
8" =8" < & < &" B [EIFFTT LA didr, WA 2 G R
BB T A R ST R T s s B 3E St , o
PAWT LS O RS AFEE G AT I T G g
BT ARSI R TsiNE R RBE s
BERAEASNFENRE ZESEFRNITHHRE
TEART, LU O RS AR DL 4R EE. B, 7
BT R B ET , B EE e 1 W A R
TTIFB T3 B B e

I, A5 SO 95 ok L3 1 BR 38 AR 0 T
7 ARA BT RT3 R A 3 4 DL R L
BEES WA R THE RS AL TR
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