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Collabor ative Empty Container Allocation between Liner Companiesin
Random Environment

JIANG Yu-jie', YAO Zhi-gang’
(1.Shanghai Maritime University, Shanghai 201306, China; 2.Sichuan Police College, Luzhou 646000, China)

ABSTRACT: The work aims to study the impact of random factors on two empty container allocation modes in order to
show the superiority of collaborative empty container allocation mode in random environment. Considering the random-
ness of empty container demand in a port and empty container shipping capacity limit, the minimum cost of empty con-
tainer allocation in the decision period was taken as objective to set up the collaborative empty container allocation model
between liner companies in random environment. Then, through an example, the influence of different port service level
and capacity restriction level on empty container allocation decision was discussed, and the sensitivity of stochastic fac-
tors in the empty container allocation system was analyzed. When liner companies adopted the conservative-cost decision,
the conservative-service decision, the risk-cost decision, and the risk-service decision, the total cost difference of two
empty container allocation modes was respectively 9638, 22 862, 10 710, and 19 284 dollars. In summary, reducing the
capacity restriction level can compress the total cost of empty container allocation, but increasing the port service level
will add the total cost of empty container allocation, and the advantage of collaborative empty container allocation mode
is more obvious when the port service level and the capacity restriction level are at a high level. Compared with the indi-

vidual empty container allocation mode, the collaborative empty container allocation mode can weaken the influence of
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stochastic factor fluctuation in the empty container allocation system on the total cost of empty container allocation.

KEY WORDS: liner companies; individual empty container allocation mode; collaborative empty container allocation

mode; multiple random factors
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Tab.1 Number of heavy containersthat become empty in each port
LR EQUIRTES Ly U HE (5T K% Hs SR(527: T
1 208/168 155/175 178/182 82/100 157/105 143/81
2 253/168 219/194 188/203 76/115 105/90 105/96
3 193/175 200/255 156/197 95/82 59/95 151/87
4 240/150 168/128 126/168 88/78 107/115 107/90
5 201/168 199/198 171/180 79/104 147/99 121/95
6 168/120 175/138 140/120 69/97 122/114 110/79
7 198/168 134/160 145/200 58/105 110/56 139/88
8 194/170 160/150 155/180 96/104 67/69 120/102
2
Tab.2 Number of empty containers demanded in each port
LUE I s L PO HE KT K% Hs SR(527: T
1 88/114 122/122 96/101 154/164 183/123 162/188
2 106/120 83/102 139/111 146/158 121/120 181/130
3 127/128 106/114 128/119 170/134 161/116 184/195
4 94/125 117/113 79/137 151/184 134/124 148/178
5 143/132 118/105 93/120 125/154 215/127 159/131
6 124/118 114/119 90/106 145/175 175/138 224/189
7 114/123 121/119 119/129 148/163 145/109 174/143
8 136/163 113/111 131/218 135/149 152/158 176/176
/ */% 5/5



- 166 - f1 %% T 72 2019 4£ 3 A

30/35,10/15, 1M 7E 256 B9 25 S A0 5 4390 A 50750, 0.55 0.95
55/65, 55/40 #f . FEEC/N A H A1 2 22 18] fr ik ml ) i 3%
IS REECH 0.1, 6
s 6 2

Tab.3 Empty container shipping capacity limit between
surplus and deficit ports - -

AL s O KIEW AR T

KM (50,5)/(55,5)  (40,5)/(40,5)  (30,5)/(60,5) 2
Byt (45,5)/(50,5)  (60,5)/(30,5)  (50,5)/(40,5)
PEHERME  (40,5)/(40,5)  (30,5)/(45,5)  (50,5)/(50,5)
(a,b)/(a,b) /
a b
/
4 3.3
Tab.4 Empty container shipping cost rate between 3.3.1
surplus and deficit ports |
LT 1 K% us i T UL
S 120/160 120/200 160/120 50.60
L 240/120 160/160 120/240
VU HE [T 200/200 160/120 200/160 2
5
Tab.5 Empty container shipping decision-making cycles
between surplus and deficit ports
P O K% s R T
ISR 1/2 1/3 2/1
LIt 4/1 2/2 1/4
PUHE [ s 3/3 2/1 32
3.2
- 4
3.3.2
2
2 2
6
Tab.6 Empty container allocation results of various decision-makers
A e SSL DSL CLL WA B kAL /36 Tt SRR 228/ 0T
PRSF- AR 1Y 0.55 0.55 0.95 507 486/497 848 9638
PR5F - 55 5 0.95 0.95 0.95 534 362/511 500 22 862
A B - A Y 0.55 0.55 0.55 494 834/484 124 10 710
B k-l g5 1 0.95 0.95 0.55 517 100/497 816 19 284
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Tab.1 Impact of empty container demand fluctuation at supply
ports on total cost
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