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L g(Q") -£.(07)
g.(02)
Table 1 Approimation error of system cost M
2.(0,)
(%) (%) (%)
A /A
0.5 2 0.153 5 0.378 2 0.018 7 0.9815 0.086 1 0.9815
0.5 4 0.089 8 0.230 4 0.000 3 0.2449 0.046 4 0.244 9
0.5 8 0.027 0 0.100 2 0.000 5 0.038 3 0.013 8 0.100 2
0.5 16 0.004 9 0.0272 | <0.0001 | 0.0017 0.002 5 0.027 2
1 2 0.016 5 0.045 7 0.008 3 1.412 8 0.012 4 1.412 8
1 4 0.007 2 0.024 8 0.001 2 0.1379 0.004 2 0.1379
1 8 0.001 3 0.007 5 0.003 4 0.129 2 0.002 4 0.1292
1 16 0.000 1 0.0009 | <0.0001 | 0.0001 0.000 1 0.000 9
2 2 0.000 5 0.001 9 0.000 3 0.020 5 0.000 4 0.020 5
2 4 0.000 2 0.0009 | <0.000 1 0.001 0.000 1 0.001
2 8 <0.0001 | 0.000 1 0.000 7 0.002 3 0.000 4 0.002 3
2 16 <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.000 1
(%) 0.0189 0.378 2 0.002 3 1.4128 0.002 5 1.412 8
5 Q" :Q:
Q
Table 2 Approximation error of optimal order quantity : _ Q.
(%) (%) (%)
A w/A
0.5 2 5.048 5 11.666 3 1.0504 | 19.8993 | 3.0495 19.899 3
0.5 4 4.364 4 8.3817 0.265 8 8.307 0 2.315 1 8.381 7
0.5 8 2.154 4 5.144 1 0.060 4 3.024 7 1.107 4 5.144 1
0.5 16 0.7157 2.5220 0.029 3 0.608 0 0.372 5 2.5220
1 2 1.697 7 3.506 0 0.2336 | 24.9971 | 0.9657 | 24.997 1
1 4 0.996 6 2.462 8 0.067 6 6.058 9 0.532 1 6.058 9
1 8 0.361 1 1.301 6 0.1070 5.859 6 0.234 1 5.859 6
1 16 0.086 9 0.437 6 0.0119 0.1153 0.049 4 0.437 6
2 2 0.244 2 0.658 0 0.030 5 2.2273 0.137 4 2.2273
2 4 0.1256 0.4319 0.013 7 0.469 8 0.069 7 0.469 8
2 8 0.030 1 0.165 1 0.042 7 0.708 9 0.036 4 0.708 9
2 16 0.006 7 0.024 3 0.002 0 0.019 7 0.004 4 0.024 3
4 2 0.015 2 0.058 3 0.004 5 0.106 4 0.009 9 0.106 4
4 4 0.0315 0.005 9 0.0315 0.001 3 0.011 1 0.003 6
4 8 0.001 2 0.0058 | <0.0001 | <0.0001 | 0.0006 0.005 8
4 16 <0.0001 | 0.000 1 <0.0001 | <0.0001 | <0.0001 | 0.000 1
(%) 0.9909 | 11.6663 | 0.1200 | 24.997 1 0.1338 | 24.997 I
160 10 000 h K
7 D 3 A=(0.512 4)
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p=(21 41 8A 162). D = 6 g(Q ) -e(0Q,)
100 K~ 0 10000 A~ 0 100 g.(0.)
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MATLAB . { w —w,( Q) ( ge( Q) )
min - 1 -
3 wo( Q) Dp
Table 3 Problem parameters for benchmark data sets *
P w—w,(Q ) } «
w( Q)
h k T D »
0.6 25 5 500
0.022 1%
12 11 72 13
; . i< 2700 5.445 3% 0. 066 3%
1.8 50 16 200 17.51%
48 4 750 400 2 500 1.
4 250 50 3200
0.02 38 0.7 1 800
99. 69% 1%
8 30 80 540
0.05 12 0.31 3 000 96. 88% 0.1%
4.1 13 400 70 9 800 0.022 1%
4
4 g(Q") -&.(0.)
2.(0.)
Table 4 Approximation errors of system cost % and upper bound
8Ly
(%) (%) (%)
A /A
0.5 2 ] 2.3519 | 4.3292 | 1.1050 | 1.9922 | 0.584 1 | 12.497 | 0.1905 | 4.603 1 | 1.4680 | 12.497 | 0.647 8 | 4.603 1
0.5/ 4 | 0.6772 | 3.1373 | 0.7736 | 1.5116 | 0.1587 | 7.5970 | 0.0442 | 2.1897 | 0.9180 | 7.5970 | 0.4089 | 2.189 7
0.5(8 | 0.8833 | 1.9826 | 0.3805 | 0.9466 | 0.0283 | 2.5104 | 0.0074 | 0.6608 | 0.4558 | 2.5104 | 0.1940 | 0.946 6
0.5(16] 0.2982 | 0.9826 | 0.116 6 | 0.4469 | 0.0082 | 0.5112 | 0.0022 | 0.0901 | 0.1532 | 0.9826 | 0.0594 | 0.4469
1 12]0.5436 | 1.1305 | 0.2557 | 0.5448 | 0.1179 | 13.556 8 | 0.0389 | 5.4453 | 0.3308 | 13.5568 | 0.1473 | 5.4453
1]14]0.3412 | 0.8174 | 0.1522 | 0.3957 | 0.0297 | 5.7373 | 0.0086 | 1.5395 | 0.1855 | 5.7373 | 0.0804 | 1.5395
118]0.1266 | 0.4343 | 0.0517 | 0.2028 | 0.0275 | 2.7773 | 0.0120 | 1.1734 | 0.077 1 2.7773 | 0.0319 | 1.173 4
1 16| 0.0284 | 14.5300 | 0.0112 | 0.0612 | 0.0022 | 0.0450 | 0.0009 | 0.0136 | 0.0153 | 14.5300 | 0.006 1 | 0.061 2
2 121]0.0657 |17.5100 | 0.0300 | 0.0854 | 0.009 3 1.316 3 | 0.0030 | 0.4071 | 0.0375 |17.5100 | 0.016 5 | 0.407 1
2 141]0.0318 | 0.1177 | 0.0135 0.056 0.0020 | 0.1336 | 0.0010 | 0.0632 | 0.0169 | 0.1336 | 0.007 3 | 0.063 2
2 18] 0.0081 | 0.0447 | 0.0033 | 0.0197 | 0.0050 | 0.2211 | 0.0031 | 0.1023 | 0.006 6 | 0.2211 | 0.0032 | 0.102 3
2 |16 0.0011 | 0.006 6 | 0.0004 | 0.0024 | 0.0009 | 0.0078 | 0.0003 | 0.0020 | 0.001 0 | 0.007 8 | 0.0004 | 0.002 4
412 10.0032 | 0.0119 | 0.0014 | 0.0058 | 0.0021 | 0.1870 | 0.0003 | 0.0180 | 0.0027 | 0.1870 | 0.0009 | 0.0180
4 14 10.0011 | 0.0066 | 0.0005 | 0.0003 | 0.0002 | 0.0023 |<0.0001| 0.0009 | 0.0007 | 0.0066 | 0.0003 | 0.0030
4 18| 0.0002 | 0.0012 0.0001 0.0005 | <0.0001|<0.0001]<0.0001|<0.0001] 0.0001 | 0.0012 | 0.0001 | 0.0005
4 |16 | <0.000 1| <0.000 1{<0.0001|<0.0001|<0.0001|<0.0001|<0.0001|<0.0001|<0.0001|<0.0001]|<0.0001|<0.000 1
(%) | 0.397 6 17.51 0.1810 | 1.9922 | 0.061 0 |13.5568 | 0.0195 | 5.4453 | 0.066 3 17.51 0.0221 | 5.4453
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Inventory model with inverse S-shaped probability weighting in presence of
supply disruptions

CHEN Junin' ZHAO Xiao-bho> WANG Xiaoie’

1. School of Management Science and Engineering Central University of Finance and Economics Beijing
100081 China;

2. Department of Industrial Engineering Tsinghua University Beijing 100084 China

Abstract: This paper considers a continuous—review inventory system which applies zero-inventory-erder
( Z10) replenishment policy and which is subject to supply disruption risk. The supplier’ s available and dis-
rupted durations are assumed to follow two independent exponential distributions. A risk-averse manager is
likely to overweigh the probability that the supplier is unavailable when the inventory level reaches the reorder
point. An inverse-S shaped weighting function is used to describe the manager’ s risk-aversion behavior. The
supplier’ s state transition process is modeled by a two-state continuous-time Markov chain and the long-run
average cost function is constructed according to renewal reward theorems. It is proved that the negative cost
function is a unimodal function and that there exists a uniquely optimal inventory order quantity. An approxi—
mation method along with an upper bound of the approximated cost function error is proposed which can give
the analytic expression for the optimal order quantity. Numerical studies are presented to investigate the biases
on optimal order quantities and system costs between risk-averse and risk-neutral managers. Also with a sam—
ple size of 160 benchmark sets and 1 000 random sets the validity of approximation method is illustrated.

Key words: supply disruption; inverse-S shaped weighting function; risk aversion; inventory

( 35 )

the key to implementing vendor managed inventory ( VMI) strategy that is to coordinate the inventory problem and distribution
problem in a stochastic demand environment. This paper studies the SDIRP based on the Fixed Partition Policy ( FPP) . Under
this policy customers are partitioned according to the service regions they are in and customers who are in the same service re—
gion are served simultaneously. In this paper a modified C-W saving algorithm is designed to partition customers taking into ac—
count the impact of partition policy on inventory costs and distribution costs. It is shown that the optimal inventory policy for indi-
vidual service region is a (s S) policy whereas the inventory policy for customers in each service region is an order-up—to poli—
cy. Furthermore this paper proposes an algorithm to solve SDIRP based on FPP. Finally a numerical example is presented to
confirm the efficiency and applicability of the proposed algorithm.

Key words: SDIRP; FPP; (s S) policy; order-up-to policy; modified C-W saving algorithm



