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Computational Results

Benefit of the integrated model over the sequential
Model:

The benefit ranges from 0.8% to 14.9%
The average benefit for all the problems is 
about 4%

Column Generation Approach
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Column Generation Approach

Pricing problem:

From Shen, Coullard and Daskin (2003), the pricing 
problem can be solved optimally with complexity 
O(mnklog(mn))
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The Set-covering Problem

s

s s
W S

min c z
∈
∑

St , ,
s

s
W S

z K k
∈

≤ ∀∑
1, , ,

s

ijs s
W S

b z i j
∈

≥ ∀∑
{0,1}, ,s sz W S∈ ∀ ∈

No more than potential DC sites 
are selected

All flows will be selected

Model: An Approximate Formula

For an M/G/c queueing system, the minimum number 
of servers for which the service level constraint is 
satisfied can be approximated by (Parikh 1977):
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Research Motivation
• Traditionally, the location and sizing 

decision are treated separately
• Do not consider trade-off between 

Transportation cost, DC sizing and DC 
operating cost

• Capacity sizing based on congestion
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Computational Results

Performance of Column Generation Approach
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Property:
Each O-D flow goes through a single connection.

The problem is equivalent to:
Find optimal partition of the O-D flows such that the 
total cost is minimized.

The problem can be reformulated as a set-covering
problem.


