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Study on Inventory Control under Stochastic Disruptions
LOU Shan-Zuo' WU Yao-Hua' LV Wen”
Abstract A continuous-review inventory system with compound Poisson demand, exponential lead time and lost sale

are considered in this paper. Assuming that the durations of the available and unavailable periods at both the supplier
and the retailer follow independently exponential distributions, the stationary distribution of the retailer’s inventory level
is derived by utilizing level crossing method. This distribution is then used to formulate the long-run average cost rate
model and the cross-entropy approach is adopted to determine the optimal inventory control policy. Numerical results are
provided to illustrate the effects of disruption intensity and system parameters on the optimal inventory policy and the

average cost rate.
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4 300 1 10 200 3 1
5 300 1 10 200 5 1

LR, AE AT, RSP 38 v i) ) A3 T
TERFEZ B, BY py = o/ B F py = n/v, 53R RE
(R I R T R T RANY e S R
KH JRATIEIL py A1 po WEIAKRT 1. 546, A
fFF4 8T, searh, 8 F o WHEUE M 1; o Fln 1
B, AR o Ui 2 5 1 A T 5

XN S, 3R 2 4 B RN R 3
TR R ) SRR A R

& 2 A5 1) A SRR, A
FUBGOR, DIk Q* A r* B4, Ui WIBE T K 7 i) 5
%, il G R BRI, AR T B AT B
R oo R, S1E Q* A ey, JRIRERE o 134
K, BREEHT AR, AH N TR IT B8 152 ma ), i
B AT B8 R B FEAIS; Cp (88 Cp/Cp) M3
K, ghE Q* BERF v gk, BEWIBE Cp 3K, hik
AT BRCEL, N HE R ABE IR B 1T B H O BRAIAT 5% £OK
s Cs HEGIN, X Q* SEWA K, HTHE r BORHE
I, BEEABE Cs G0, Sy G i R i 5 | S R 2%
HB5 A7 o 3G I, N4 il B8 UK. 54k,
AR WSO PEAE ) UAHAL, 35K AL Cp il
Cs, Y5l TC* IR, MK o, 51 TC* 1k
N 2) WEFHZHL, pr IBGR, SHE QF Fr* By
1M po MIHER, SHE Q* Fr* HIHE K. HE X AR Z
K, PR SRR AN, 2 X\ B Cs ORI
(% 2 5028 5 24, A Bk b R ads 5 K40
K, r* TORFHREKT, BT py A 1IN, e R R
FF—m /K 24 Cp BRI (56 4 2%, hiEmil
BB 0ty R TR B, f R RFRAKK S, B
i po 1 W, WA . JiAh, SR SE, R
BB py 5L po WIHGR, TC* BIEK, AHER py Fl pg 3

3 0.01 4, AHFESREER) py HE po SRR T'C*,
JEU DALt AR S 7 v BT A S e T B2, 1T 2 o TR
Wi PT BE A, 52T K FH R R 55
F 2 NI I AR X I P SR A 4 R
Table 2 Optimal results for different

disruption intensifies

No P1 P2 Q* r* TC*

0.01 0.01 191.39 19.73 369.11

0.01 0.1 197.44 22.79 379.23

1 0.01 1 208.94 159.85 422.26
0.1 0.01 184.47 15.31 400.04

1 0.01 137.75 2.68 537.82

0.01 0.01 229.04 68.09 475.92

0.01 0.1 234.75 75.03 497.35

2 0.01 1 265.84 221.64 567.58
0.1 0.01 221.71 61.17 527.28

1 0.01 179.68 9.03 762.08

0.01 0.01 224.81 28.06 457.86

0.01 0.1 232.67 31.58 480.16

3 0.01 1 244.01 219.48 560.63
0.1 0.01 216.19 25.25 510.59

1 0.01 165.72 3.09 755.58

0.01 0.01 258.92 17.76 515.28

0.01 0.1 267.38 18.46 532.68

4 0.01 1 343.32 27.38 608.67
0.1 0.01 248.87 14.69 564.98

1 0.01 185.42 1.54 791.68

0.01 0.01 255.37 49.58 547.81

0.01 0.1 267.78 55.56 594.06

5 0.01 1 331.05 309.93 711.95
0.1 0.01 245.18 47.43 646.53
1 0.01 185.81 30.38 1122.94

4 g

AKYWIE T 73K E 4 Poisson 43 A« 11
NFREAIATFNFE KRB RAG LT, LT (r, Q)
JEEAT 22 40 1R 428 1) SRS ) 8. 01 A2 (AL Y i AN 2= A
AR W RE S 1) 23 ) e MRS FR 0 0 A1 44 T
B, MK RE Sk, e T 2ERE
AEACEI PR o A e 4, R T oA ek 4, /it 7
FAET KR T34 0 2 P B DR e 2 1T B A
B i i JE AR M i B, A% AR E AR A SR i
5, A AS X145 B8 0 2 26 B/ 1) s e
AEA I WS

AL G IRAT BE ML T 3B 1 22 A7 i) 7, AR
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