14 1 Vol. 14 No. 1

2011 1 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jan. 2011
@®
1 23 4
(1. 100191; 2.
100084; 3. 100084;
4, 100029)
( Price of
Anarchy)
k273 DA 11007 -9807(2011) 01 - 0061 - 08
0
3
4
1
?
2
?

)1 Cachon °
70% 85%
) ) ) 75%  90%.
) ) ° ( increasing generalized failure rate
IGFR) Perakis  Roels *
( price of anarchy PoA)

) 1 2008 -12 -24; 12010 - 09 -30.
: (70890082; 70901046) (20080440357; 200902086) .
(1981—) . Email: liutianliang@ buaa. edu. cn



2011 1

soupias

Roels

. Kout—
Papadimitriou 1999 7
8 16
10 Cachon
Perakis
2 17-18
Perakis Roels
1
Cournot
p
Q=0 Q; i

Cye

{ | fHR g W

R 1 " 0 2
0, 0, 0,

15K 0=3 0=B(p)

R n

1
Fig. 1 Two-stage supply chain system
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Analysis on social welfare and operational efficiency in decentralized supply
chains with convex demand
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Abstract: Under the assumption that demand function is convex and has the non-decreasing price elasticity
this paper analytically studies the losses of both social welfare and operational efficiency in decentralized sup—
ply chains with price-sensitive demand respectively. We consider the following system: A single supplier sells
homogenous products to multiple identical retailers at the same wholesale price such that the market selling
price can be determined under quantity competition. By virtue of the concept PoA ( Price of Anarchy) the
whole profit or social welfare in the decentralized supply chain are compared with that in the integrated supply
chain or the social optimal model respectively. Then the upper bounds for the losses independent of the
specific forms of demand functions are derived analytically in detail. Tt is found that compared with the case
of stochastic demand with fixed selling prices and inventory decision consideration the inefficiency in the de-
centralized supply chain with price-sensitive demand has obviously higher upper bound when inventory deci—
sion is not integrated. Furthermore the upper bounds increase with respect to the largest gross promargin per
product and decrease as the competition at the downstream become keen.

Key words: decentralized supply chain; demand elasticity; price of anarchy; efficiency loss
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novel cellular particle swarm optimization algorithm is proposed which is based on the principles of cellular
automata and discrete particle swarm optimization algorithm. Cellular and its neighbor are introduced into the
algorithm to maintain the swarm’ s diversity and the algorithm uses evolutionary rule of cellular in local optimi-
zation to avoid local optima. Simulated tests of multi-dimensional knapsack problem and comparisons with
other algorithms show the algorithm is feasible and effective and the algorithm has strong global
optimization ability.

Key words: cellular automata; particle swarm optimization algorithm; multi-dimensional knapsack problem;

optimization
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