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Table 1 Outcomes when carriers work independently
i
1 2 3 1 2 3
c({i}) 262.48 | 311.31 | 501.38 | 313.32 | 363.61 | 557.33
w” 6.75 7.73 11.14 | 11.83 | 12.96 | 16.73
w' o+ 13.75 14.73 18.14 18.83 19.96 23.73
T 47.50 43.22 33.53 6.76 6.17 4.78
2 (1)
Table 2 Outcomes when carriers collaborate (1)
w) wy tu T e(N) _2‘,6( {}) -<M Sh/B
18.24 25.24 23.11 1001.39 73.78 (240.11 287.21 474.06)
24.25 — 3.30 1 061.49 172.78 (252.74 303.28 505.47)
2 (2)
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wl T T, (V) _%C({i}) - e(N) Sh/B
11.89 18.89 31.96 547.94 40.00 (149.91 179.42 218.62)
17.55 — 4.56 604. 50 127.55 (164.86 197.84 241.80)
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Collaboration in less-than-truckload transportation with stochastic demand

ZENG Yindian' LI Jun' FENG Hai-rong’

1. School of Economics & Management Southwest Jiaotong University Chengdu 610031 China;
2. Business School Sichuan Normal University Chengdu 610101 China

Abstract: Shipment consolidation is widely applied by less-than-truckload carriers in stochastic demand envi—
ronment. This paper studies collaboration among less-than-truckload carriers with stochastic demand under
shipment consolidation policies including time policy and quantity policy. Cost allocation problem of collabo—
ration among less-than-truckload carriers is discussed under time policy and quantity policy respectively. Co—
operative game theory is applied to deriving cost allocations in the core. Furthermore the choice of different
shipment consolidation policies is discussed. The results show that customer service level is higher under time
policy than that under quantity policy while the total expected cost is less under quantity policy than that un—
der time policy. It is also shown that collaboration among carriers not only reduces the cost of each carrier but
also enhances customer service level.

Key words: stochastic demand; less-than-truckload transportation; cooperative game; cost allocation



