% 35 B4 3 1 % 4 T R % ik Vol.35 No.3
2020 4 6 H JOURNAL OF SYSTEMS ENGINEERING Jun. 2020

EHafr=EREnms bl SSREE S

Mo el ikl spimiEL2
(1. BHRHEH2ERE, i 200444,
2. AR PR e T B HE A B, WAL L 430205)

WE: A TEZRNLZSOMERFZEER Z5 THE DX A ARMET S5 SR N EHCEHMEA LT
TEFHOMERA, VIR FE LU TR LS 5 AT G R IT AR AL 248 A 6 ok, ERA P, DL AR
AR KA BAR, mSHE AN LB A BALBAIR KA IR FHRALEREN, SHRERFERS T FKF
B9 AL AR A BT, R T AL E LAY AL S Dk 2 A SR EAMNIMAIKE; MY SR AR E ER S Wi a A i, £
AR ANE T BB KT, TR B LG RME Sk B ZHRAS A RF LAY ZHIRE. ALRBAHR K
5 & f Ak A i 4 KA F B RIF I TR — 8, R AR d) B A 5 5248 A Z 10 A 20k K.

KHEIR): (e =S A g, RIS, SEkEkE
&4 2S: TP273 CHERFRIRAD: A MEHS: 1000—5781(2020)03—0325—15

doi: 10.13383/j.cnki.jse.2020.03.004

Analysis on games between airlines and high-speed rail
based on Bertrand model
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Abstract: Based on the differentiated Bertrand model, this paper establishes some competition and cooperation
models for airlines and high-speed rail in the transportation network so as to reveal the preferences of passenger
transport enterprises for different competition and cooperation situations and their impact on social welfare. In
the models, the airlines aim at maximizing their profits and the high-speed rail aims at maximizing its profit and
social welfare. The result shows that, when high-speed rail takes less or middle level social welfare, it is most
likely to form a complementary route cooperation among airlines and, when high-speed rail takes more social
welfare into account, it is most likely to form a semi-complementary air-rail transport under the condition of
redistribution of the profits of the cooperative enterprises. The preferences maximizing the social welfare and
those maximizing the profit for each enterprise are not consistent. This indicates that there is a conflict between

the benefit of each enterprise and social welfare.
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Fig. 1 Transport network structure
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Fig. 2 Profits of each passenger transport enterprise in four situations

HH P 2 7700, e Aol Ay ZEDURRME IR T BRNIEEE 0 B3 NG an, HAETE Y 4 BFE b A f i
B, I v B AR A 2 AR R Ll PR BT R I, JC I Mk Ay 5 Ay AR L Ay 1
NN

R RS R ENSTE 1 A5E 2 FUETE 4 ROFIEEE 6 F38Inmmisgm, BAERETE 2 MR 5 0 i i oK, I
I v ol K B AR A A e AR LG R Y BRI T 3G 0, M S s Ak Ay A PR End gk R 1R w5 K. H
FERETE 3, R Aok Ay 5 gkis R A 1EE s kIO I, mod 2k R FIEBE 0 13 i FEAS, b8
LR A 24 ] B 28 1 BT PR A1

s Aol Ay FEDUFME T T HFIEBE 0 185N BEAS, BAETETE 2 BRI N s S R B2 ok, B8 &
A B AR AR AR 2 AR R B ) PR T BRI, s Al Ay 5k i R AR A2 al Ay FORITE B
IEIN

M=, FRBiz A j 78 0 AR HUE I AN 55 T8 0 0 2 5. 4 4, 1<,2 RosEE TR 1 515 2
b R i Ak § RIS IR 2. &is A AR N B AN, LR I R R R R R R R Bk,
Bl 1<,2 & 7] < 7w, Horbmd FoRl j 5T o MA@ = 1,2, 3,4). B EIRUEN DL K& F2 a8 5 % i 4
VPR G U 40

ik Ay 240 € [0, 1), 2<4, 1<4,3<4, 4.

R ERES R: 24 0 € [0,0.750 9)I), 4<g2<r1<r3; 24 0 € [0.750 9, 1]I}, 4<g 1 <r2<Rr3.

il Ag: 24 6 € 10,0.102 1)BF, 3<4,1<4,4<4,2; 24 6 € [0.102 1, 1]i}, 3<4,1<4,2<a,4.

FE A AR AV FE AN /T A EEAE OL T, B BRI Ok R AT R R S AR TR ik B 0
0.102 1, 1]if, =KZ@ Ak, fis ik Aq, Ay FBHREFIGE 4; 25 0 € [0,0.102 1] B, &AMk ALFLE[H
I 2F (15 . EH U TR0 R 2510,

gies EEEMVRIEATTFARER T, 2460 € [0,0.102 1)8, &g LK 4 5 & EETEA



336 R 4 TR ¥ #H 3535 %

WisE; 240 € [0.102 1, 1), Bl e MBI 5 G+ 5 AR I NTETE 4, RIS Ak Ay, Ay SRR E AN
LRI
TEAAE A A R o] B Fe 0, BT RE 7R AR Al (8l 568, DR A1 Al 8] 5% B R DR &
PR R R AR KA B ks 7 A5 5 Rl 5e 4+ 5 A AF 55 B d . AR ST SCA PR e 16 25
NG, = Tt
T ﬁjl _{_ﬁjz’
Hrb gy, jo DR RIEL « B EEANL, 7, 772 2 BRI ZIE AN g1, jo 76 VYRS N 11 25 F) 3.
éx_lﬁﬁ
>,

J=A1,A2,R

>
j=A1,A2,R

AP 7 RN RGE T AN SE S AR TR I M BLRT AT REE. B0, NGy < NGy FoR1i i 1 Hfs
B2 MBLAATREVERE K. 2 NG > 1B, Bl A7 A2 SRR E, H NG 8K, w ol A VR BIR PEROR, B PY
A AR AT REE RS, B T AR PR N A oA e, LA 3.

NG1 -

0.8

0 0.1 0.2 o 0.3 0.4 0.5

3 WFpER TREEHE

Fig. 3 Profit gains in four situations
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