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€ In the paper, there are two kinds of distiibution network problems,

1. Intioduction

. ® Intra-regional positioning problem
2. Literature review % Several non-identical depots
. % One level distribution neiwork problem
3. Mathematical model

& Multi-regional positioning problem

4. Numerical example | | .
% A regional depot and N noa-idenhical depots
5. Conclusions =% Inter-regional and intra-regional positicing problem

% Two level distnbution network problem
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& One resource depot from US region and N non-identical depots in ® Problem duta
? p,, : inter-regional positioning cost per unit for container type & at depot i
in period 1,
® A, : inventory holding cost for container type & af depot i in period 1;
® ¢, intra-regional positioning cost per unit for container type £ from depot i

to depot § in period 1;
¥ i, : demand of depot j for container tvpe / in period 13
€ v, : positioning capacity (quota of transportation) at depot i in period #;
& K, : storage space capacity (Himitation) at depot i in period 2.

& Multi-regional positioning problem @ Decision variables
< Inter-regional positioning orders ace placed with a resource depot,
¥ In each penod. intra-regional positioning provides a means to reconcile # 4., : inter-regional positioning quantity of container type k

demand-supply mismatches within N non-identical depots, .. .
at depot I in period 1,

, . " . L : : @ [, : amount of container type k in inventory at depot i
@ The goal is to tind the inter-regional positioning and intra-regional i+ 40 P : P

positioning quantities that minimize the expected fong-run average at the end of period £;
cost over an infinite horizon. @ X, © intra-regional positioning quantity of container type &
=% The cost 1s the sum of the inter-regional positicning. intra-regtonal positioning. from depot i to depot j in period .

and inventory holding costs.

€ Empty container allocation model for an inland tmnsportati'c:n' | @ Network representation of the multi-regional positioning problem
€ Single-commodity, two-period, N-depot representation

¢ T.G. Crainie, M. Gendrean, and P. Dejax (Operations Research. 1993)
: . Xun

# Emnpty contawner allocation problem at a port
=LA L, K Liv, $.C Levng and K.K. Lai

(Matiwemancal and Compurer Modeliing, 2004)

¥ Empty coptaner allocation problem between multi-ports
“#JA L1 S.C Leung, Y Wu. and K Lip

(Evvapean Jowmsiol of Operational Reseurcih 2007)
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# Mathematical Model _ € Average inter-regional posttioning quantity (¢,,.)

X1 £f 5 . € Average intra-regronal positionmg quanfuty (v}
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m'ﬁ:-_:;g | Fu g ¥l 2 F e Ny $ Average total relevant cost of 30 randomly generated problems
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Table 3. Computational results for test problems
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€ We tested four problems on 30 randomly generated problems. €& We consider the multi-regional ocean positioning problem.

-5 Multi-Jevel, multi-peried, multi-commedity problem

Table 1. Distribution for randomly generated problems € We show the cost effectiveness of multi-regional positioning case
Parameters Tnterval by numerical example.
inter-negional positioning costs f 15,309
inventory holding costs Py [10.20] # We will develop a heuristic algorithm to solve a large size
mtra-regional postiioning costs <t [3.10) problem.
demand g fo. 100 . . . .
- - — - € We will perform more meaningful computational experiments
mter-regional positioning capacity v, 200,400} __
: % by comparing with other solation methods.

space capacity 3 X300 . |

storage space capacify o oo 300} =% by testing a large size problem.
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@ Four test problems are considered by the intra-regional positioning cost factors.
4 Intra-regional positioning cost among venteal depot and remote depots

Table 2. Four test problems
- by mera-regional positioning cost factors
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Fizmre 3. Contiguration of
ulra-remonal positioning with four depots
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