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A Jump-diffusion Inventory Control Model with Dual-sourcing

LOU Shan-Zuo* TIAN Xin-Cheng' WU Ying-Ying'

Abstract Supply disruptions and returns may lead to stock shortage and fluctuation. So it is a very difficult problem
for today’s managers to mitigate their influence. Under the condition that a dual-sourcing strategy is utilized to tackle the
stock shortage and a jump-diffusion process is adopted to express the inventory level process, the stationary distribution of
the inventory level, as well as the expected cycle cost and time functions are derived by applying continuous-time Markov
chain, level-crossing and martingale theorems. Subsequently, the functions are employed to develop a long-run average
cost rate model. Finally, numerical results show that the suppliers’ reliability and the nature of the disruptions have a
big impact on the optimal policy and cost. Moreover, the dual-sourcing strategy can mitigate the influence of supply
disruptions on inventory effectively, in particular, when the suppliers’ reliability are lower or their disruptions are rare and

long in nature.
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Jj=0
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Pa=k (49) A=k (50) s R4, SRki5
[C1o, Cao, C3O]T =M e

g, B (51) FLAR (48), Bif5at (47).

JII
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3

(51)

O
T 2. FHDIBE 1~ 3 & HEsEE, R0
PRI Fis) [
Too = E[7(q0)] + [¢01(0), Po2(q0), Po3(0)| M ~'v
(52)

v = [E[r(@)], E[r(@)], 1/0+EF(2)112-4]] -

E[r(g)] w4 (16) W 2 %+ g 34,
i = 0,1,27 E[r(Z)1{z>] #55X (16) M51H 2 1)
ST RRECRAS. 5 RS (AR, 2L

WERA. S B BRI Coo 2R, WI3RAS:

Too = ¢00(q0)E[7(0)] + d01(q0) (E[T(ffo)] + T1o)+
$02(qo) (E[T((jo)] +T20) + $03(q0) (E[T(Cjo)] +T30) =

3
7(G0)] + Y b0j (@) To (53)
[, sk A
3
Too = E[r(@)] + > ¢ij(@:)Tjo,i =1,2  (54)

=1
2T Tso, % Cso WIHRE T, A1
Ty =Elr] + 0 {ElTiol ] + BI(H(2)+

Z #1,(Z

jO 1{Z>s} } + 192{13 T201{Z<s}]+

+Z¢2g

1
5 + E[’T(Z)l{z>s}] + [ﬁg’lﬁm"‘

V1(p1 + ¥11)]Tho + [D1912 + D2 (p1+
V22)]Too + (V1115 + Vat)a3) Tso.

fi5 (54) A1 (55) 15
[Ty, Too, Tao]* = M~ 'v (56)
e, K30 (56) fUAS (53), Al (52). O
5 fhERESSH
AIFTEHE 1 AN 2, A4 RARE P33 9 R A (A

Coo
TO 0

]0 1{Z>s}]}

min T'C(q1, q2, 8) =

PR 4 T 2 PR BT 1y S,
Jil MATLAB e O fl g, SRS e i b
i CHIETAUR, R AR R).

U A2 5B S TR AE T, DU SR S 2
P BTX PEAES IFRRE, DAL Y 7 25 5 P R
SBHOHMAT RN o7, a3, " M TC (193
W BAE S WAL G = ol U
I (75) REGENTATK () PIFREAL. Oy & A4
FOSEI, 5 S1 RISy HTSEMERN R IR R R O AL
ik, # 1 ghth 8 ALRIHE, Hob, B 4 400K
TSR I 4 AL T REPE I G A PRI e
LA

x 1 AV ERPIRSS RO TSR

Table 1  Status parameters and reliability of
the suppliers
Datasets oA 0, ¢, o 0, Gy
1 0.1 0.9 90 % 0.1 0.9 90 %
2 0.1 0.9 90 % 0.9 0.1 10%
3 0.9 0.1 10% 0.1 0.9 90 %
4 0.9 0.1 10% 0.9 0.1 10%
5 0.1 0.1 50 % 0.1 0.1 50 %
6 0.1 0.1 50 % 0.9 0.9 50 %
7 0.9 0.9 50 % 0.1 0.1 50 %
8 0.9 0.9 50 % 0.9 0.9 50 %

IR A S B R AE W K = 10,
ki = 1, Ky = 20, ks = 2, pu = 120, A = 15,

v=05 h=03, 7=150=5.
5.1 WERMSREEHIH R

BEREER 1 gl S B, e HAD S B A
SR, 22 g5 2 T ER R AOBCE R 5 B 1) F
RE . X, BRIFCRIWAZE R, Bk s — L Ry
(P IT R 1 S HCh 0 264 T3 3119

e 2 0, PRV R A AT SEVERN P TR AL 55 &R
G AR OR . RN, A So BT 3R L
Sy R, BB EEEL S (5 3 ), siE
) R TSR R A R s R SN TR S, 1T Sy A R 2 T
RALFE S A (N5 6 4H) i), BERME L
M Sy FRE SR B 2T

73 81, %fXT!:QEfCh%ITE AUUE R 1 5
TC* YW R M % TC M TC A%, &
Hog, 16 S0 Al Sy WA SEPEAR (W25 4 ) =i
W 2 U 3 Sl AR AR AR 2 I TR G (05 5 4) T
T, RUJE R W B R M ) A S R . Y R
&, TE AL RS AT P A B T S A3 SRy A
MRFFLEIN R DL, 6 oK B IR W SR, Oy
S P WS | R W A AR, 28 TN E T I
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Table 2 Optimal control policy and cost for single and dual sourcing
Datasets 51 . . S1and 5
q* 3* TC* q* TC q5 q5 s* TC*
1 167.20 66.07 320.62 208.54 42.43 413.29 176.01 13.38 0.02 300.46
2 167.20 66.07 320.62 954.20 672.16 818.15 172.10 15.09 55.72 318.50
3 782.66 863.70 734.29 208.54 42.43 413.29 372.19 129.38 42.40 397.65
4 782.66 863.70 734.29 954.20 672.16 818.15 807.48 497.81 477.67 628.89
5 521.72 617.14 668.31 680.49 458.17 746.25 397.92 86.62 249.19 520.71
6 521.72 617.14 668.31 343.75 120.58 469.85 246.93 178.79 98.37 409.08
7 282.38 156.98 372.86 680.49 458.17 746.25 302.60 27.99 93.65 362.88
8 282.38 156.98 372.86 343.75 120.58 469.85 280.89 37.72 65.46 349.77

i, 17 LR T ST, P M 2 0 P
FEYHT. 25 R LR I 95 W, 9k L) T
R 55 AR LR T4 87 e e A
ABPRAS KRR e (IR (42) of
Py), BUINT RN T LR R AR AP IR s 7
WA 7,/ (1i+6:), @ = 1,2, FH51ESL.

5.2 MEEESRMEXRGENFME

SRV RTA REERESLEOL, AR, 18
BRBA S HIEAE R IE T, $Ex 4150 50 2,
%3 S MR Sy I E A ] AR AT 9 AL,
POPVAIBE S RAE

e, P 3, 5 AAMTEUNA, 4 ks h 1
(R So A1 Sy R ZERNES BRAHIA]) B, HE Ko, 3K
FERM Sy B ETT B K. A% TC KR
o, FERCRBOEIIT S o7 M g5 KT 5K
5T SR, TTFRARA S TTERIIAIAR. 24 Ky

10 (B S Al Sy BT E RSB B, K ko, 3]
S, TSN RN, AL, BEHIEIRA S 1
T8k g3 AITHOKT s*, RIBLREIIAN S1 HI3T
gi, R TC KT

HK, 3 itk 75 Ky B 10 fl ks J 1, B S,
Sy AR BT HIFNG BL T, Wb rs A LR, I
MR (IS5 2 1 3 4L); 2 Tk G, ey
STy B30 S S0 7 S, LA B85
SEt (W15 6 A1 T 41); ZAMERT . THERERI
FRIFHI, B Sy FI Sy TR, BLRT, BAIMOHME
FAHIR (055 1. 4. 5 1 8 40).

BJE, W 2 FIFE 3 A, it S M S, #yTT
G PN SR TS, TC #/0 T
TC* 5 TC . WA % B2k, WU
S W S 15 01 T R WA . [, A SO SOk
(8 10] fzits, HE ) 60 3R G0 TR

53 RGEXBEUNRBESH

#3 Ko Fl ko AR R I s 4 i SR 2% )
Table 3  Optimal control policy and cost for varying K2 and ks
Datasets K, ko q; a5 s* TC* Datasets K> ko qF qs s* TC*
1 10 1 64.37 64.38 0.02 278.26 5 10 1 164.49 164.49 309.42 484.27
1 20 1 69.91 83.81 0.01 284.57 5 20 1 178.70 204.41 296.06 486.25
1 10 2 149.85 9.15 0.01 292.41 5 10 2 365.99 57.85 263.66 517.44
2 10 1 150.47 96.24 58.19 315.42 6 10 1 55.29 219.90 112.42 345.07
2 20 1 153.27 101.63 57.02 315.97 6 20 1 59.03 232.38 109.23 347.91
2 10 2 166.51 10.45 57.64 317.63 6 10 2 237.05 168.66 100.91 406.52
3 10 1 96.24 150.47 58.19 315.42 7 10 1 219.90 55.29 112.42 345.07
3 20 1 103.89 184.59 47.65 320.26 7 20 1 227.02 76.32 109.73 347.99
3 10 2 369.12 94.19 52.14 391.58 7 10 2 287.76 19.47 97.17 358.48
4 10 1 594.16 594.16 540.50 584.85 8 10 1 130.69 130.69 76.31 318.80
4 20 1 596.67 596.72 539.55 585.32 8 20 1 138.34 142.08 74.03 321.89
4 10 2 805.28 495.42 478.41 628.44 8 10 2 268.52 27.29 68.03 345.65
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Table 4  Optimal control policy and cost for varying h and 7
Datasets h T qf qs s* TC* Datasets h T q; a3 s* TC*
1 0.5 15 112.18 12.29 0.01 322.00 5 0.5 15 209.61 66.36 64.11 587.97
1 0.3 20 181.34 13.54 0.03 302.35 5 0.3 20 430.06 93.10 359.65 563.13
2 0.5 15 122.44 15.01 16.97 349.22 6 0.5 15 134.57 131.19 73.58 462.69
2 0.3 20 177.91 15.33 79.66 327.36 6 0.3 20 255.38 196.17 119.99 421.08
3 0.5 15 217.71 111.45 3.78 429.74 7 0.5 15 219.00 27.00 62.95 418.30
3 0.3 20 375.88 135.10 66.37 407.22 7 0.3 20 311.18 28.03 117.58 372.49
4 0.5 15 509.68 349.63 359.37 769.16 8 0.5 15 184.58 36.74 52.13 396.55
4 0.3 20 866.85 558.40 577.86 677.04 8 0.3 20 289.44 39.20 78.93 356.50

HAZHIBCEAMERE N, HXH 41550 2R,
%A GRS h GRS m ARl R B4l
L

XFEEER 2 T 4 W, 5 AN, HK A,
S g7+ g3 A s ol TR m, SGE R g7« g5 A
s* M. ARAERI g 2RO B S1 BN B
B, FEBMMAIITRER S, K b, 8 g7 B
IR FEWD; TR ) EREWRLE ], il s™ A
BORME FERSE . (RN TCO 3.

B, BIRBONAFIER), BB S PR 6 281k, X
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B A FHIEE: 1/v X R GRS, 456 AT
0, B p BRI, qf s g3, 5™ M TC™ B30 4
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1] FLAR 5 TSR X, 2) 24 B A R 2% ]
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TR 18 P SR I P W RS ZR 2 D AR AR e S TR I
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