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Abstract: In recent years, natural gas supply security problems frequently occur in the importing countries
represented by China due to the lag of infrastructure. Hence, a dynamic game model for the natural gas trade
market is developed. The theory of differential game is used to find and analyze the optimal solutions for
both sides: the importing country and exporting country. Results show that the supply security awareness and
the cost-sharing contract can both play a positive role in the natural gas infrastructure, though the effect may
be limited in the short term. Generally, the supply security awareness and the cost-sharing contract can both
benefit both sides, which may show up in the long run. However, if the benchmark infrastructure stock is too

high, supply security awareness may play a negative effect on the utility of the importing country.
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pIR = (2 3 (R)') Koy 4 OS2y LI BUR) & ()Y

; (44)
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HA BRI e AL, 1 HE O E R A% 52 52 0 K e et A0, (45 AR ik 3 d k. TR
AP 2 AR A R LI, S A L T 2240 le? 8L A = 0 flt X = 0.2 735K
TORA SN 2 4 R,

K1 2aEIL T A =0/ X = 0.2 1, PIAEE TN Va BEH D% w 25 i 1 5 0, P
M IE T RN Va 5 H O w 2 E<U SR, BRI TR R EEE B i BT, EARRENS i H T
$EN, AL [N 7 S AR A BSR4 AR AR, F SO B BT RO I R, ez, 0T
RIS BN ARG . 9 TR N, v 2200 P [ e L e S LR A IR 1k, T T 23391 81t A A 5 7
T,y B e, BRI 1 15 2 s,

R 1 THMERZYBERT AR+ MRWERMERRERSENSD

Table 1 The influence of A and -y on the optimal strategy and its steady-state value in the case of no sharing contract

FESRAR (N (1) I N RN 3 vy
HEE(E 5.97 1.64 3.22 10.42 48.60 0 188.75

0.00 5.68 1.56 1.96 9.60 35.17 0 171.22

0.10 5.82 1.60 2.59 10.00 41.89 0 179.88

0.15 5.90 1.62 291 10.21 45.24 0 184.29

A 0.25 6.04 1.66 3.54 10.62 51.96 0 193.27
0.30 6.11 1.68 3.86 10.82 55.31 0 197.84

0.40 6.25 1.71 4.49 11.23 62.02 0 207.13

0.04 5.25 0.53 1.56 8.04 20.91 0 139.42

0.06 543 0.84 1.94 8.55 27.76 0 150.84

0.08 5.66 1.20 2.45 9.29 36.50 0 166.53

7 0.12 6.40 2.21 4.49 12.22 67.04 0 222.10
0.14 7.10 3.05 6.89 15.51 99.41 0 277.22

0.16 8.42 4.54 12.60 22.92 171.34 0 385.88

2 SERZABET A M SAESKRE &R ERSENRNE

Table 2 The influence of A and -y on the optimal strategy and its steady-state value in the case of sharing contract

FESHAE (wP)” (R)” 2 PP KP @ VP
R 6.41 1.72 3.35 11.24 60.61 2.9% 204.40
0 5.69 1.52 2.51 9.78 38.63 21.0% 170.67
0.10 6.03 1.61 2.92 10.45 49.04 10.5% 186.26
N 0.15 6.22 1.67 3.14 10.84 54.70 6.5% 194.99
0.25 6.62 1.78 3.57 11.65 66.89 0 214.53
0.30 6.83 1.84 3.79 12.09 73.45 0 225.40
0.40 7.29 1.97 426 12.03 87.67 0 249.63
0.04 5.19 0.54 1.30 7.86 13.38 0 137.09
0.06 5.43 0.86 1.79 8.43 23.84 0 148.68
0.08 5.82 1.22 243 9.46 30.71 0.8 % 168.70
7 0.12 7.29 2.41 4.80 14.30 94.31 0.5% 271.40
0.14 8.52 3.39 7.28 19.67 148.73 0 406.64
0.16 10.49 493 12.04 29.95 246.33 0 710.37

i 1 FIZE 2 UL, B A B0, (w™)" T (wP)" 292 A M, 24 M M IRHE A (w)" < (wP),
ELBE A K, (w™)" Ao (R SRR, B A 6w MR, DL A AR () < (wP)’
B R EPE. AT, BER ML, AR (W) B (wP) R AR AL, (04 A S A 0
1 (W) <(wP) (v = 0.04), B ~ M (W) <(wP)” KA Rl

B, BUE A T K SRR, PR T RS IR AR T — k. T4 N S LI 0 Wi s 7%
M SO A A RE RN TR 1 FI2R 2 OS5 SR, R Lt (T 90 407
32 FERKRASER SR L4

Ja 1 FIZ 2 P () T (wP)T AR SEEE 1S B 6 v 2% 54, 7550 R P A R (A . M
B 1 RIF 2 5L, A% 4 R A e R A5 SR M A7 10 (0 e B RAAME 50 N B 11 [ ) A
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Fig. 2 The influence of A\ and K7, on utility V5 in two cases
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