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Dual-channel supply chain pricing and financing decision

with manufacturer’s capital constraint

Zhou Yongwu, Zhang Xiong, Li Lu
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Abstract: Considering the risk averse behavior of the dual-channel manufacturer with capital constraint,
the manufacturer-Stackelberg game pricing model is established under the four modes of manufacturer non-
financing, prepayment financing, bank financing and portfolio financing. The backward induction is used to
obtain the equilibrium pricing strategies of the supply chain in the four modes, and then the financing strategy
of the manufacturer is explored. Results show that the manufacturer is better off financing and adopting a single
financing strategy. More concretely, when the prepayment discount factor is larger than the bank loan inter-
est rate, the manufacturer tends to choose the prepayment financing strategy. Otherwise, the manufacturer’s
financing decisions will be affected by a combination of factors. Finally, when the retailer is also risk averse
and its risk averse information is private, the conclusion about the influence of the manufacturer’s risk averse

level on its financing strategy selection decision is still valid.
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SRR, RS A ) B T ST R A DR (R S B b b R RAT ST R B 50)
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RO B K, DRt P — B e IE P 2 1 R A4S 2 55 T 1) e I B 2 b 5
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2) il A dRe I s
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kE((w—c¢c)s+ (pm —¢) (1 —s) —mpe) 0. (33)
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v 2(1— 62) '
¥ LE N RNEHRN D AIR(2), 7] LT ZIHRAT SRk Al Bt P o 8 R 18 A1 BB SR TE S B2 75 5K 70
il
(dh.dy,) = <1314Q%k057112> . (35)
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U (b = (Ry — (¢c(1 —m,) + kos) (1 —6%)) B, N ByB;  me(2(a—ko) — By) — 4rbB7 37)

S(1—62) S(1—62) 1
H By =as —2kos—c(1—0)(1+1,), Bo=2(a—ko)(1—3s)—c(2—60—0%)(1+ry,) + abs,
Bi=A —c(1-6*)(1—r,), Bi=as(1—60)+c(1—-6)(1+r,)(3+80).
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TEPRAT DYk B . Gn SR 3 P AR PR AR L R (¢ > (2as +40) /(1 — 0)(2+ 7)), U DR3Pk
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IXFE, FRAE T IR A T 2 430 N
E[m] = (p. —w) (sa — p; + Opw), (38)
Var (7)) = (pr — w)25202. (39)

Kk, 3T I9E 7 2275, USR8 22 25 15 1) H AR RO BRI
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PR G S E 7 2235, PESR AT SO Rl B 20 RS PO Z 7 19 H A 20 i A
U(m")=E[m"] — k.\/Var(m})
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Toik A 73 (5 VA AT LU, FRAT TR AE 55 75 1 I8 BB 7 iR AT BB A

5 B{ESSI

AT W WL 21 ) i o D XU PRI T 2 T D XU R PRI, B AN R R | R A S A i T RIAR AT DY K Al B —
PR 2R, il i XU RO B 25 B3 T 3 o L DA R B A4S 3 410 DR 25 2 500t il i s R0 R B 7 1 B
P AS S AR L BA B8 75 SR04 B2 . ABBE 3 BT ST T A R 7 o FIARAT R ZE o, AAHSE. BRI S 40
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TG FAE SR AT SOAT AR BT LUAEERAT SRR DA 2T R RAS B v (R S B R i =4 5 SR T 37 o LR A
ORI, AT 24 1 36 i RS, R A PTG 5 I, 2 T B2 T S A Rt B 2T 4 ) DASRAS: B v P 300 2R .

#1 HESHEFRAMEETNAZERE L

Table I Comparison on the manufacturer’s utility and retailer’s expected profit

s k U (i) U (72) U (wb, dism E [n}] E [72] E [xP] disr
0.3 0 638.86 649.13 641.88 7.25 5.22 12.56 7.56 5.00
0.2 577.94 598.77 593.82 495 5.29 16.30 9.30 7.00
0.4 517.03 550.70 548.05 2.65 5.36 20.22 11.22 9.00
0.6 456.12 504.92 504.57 0.35 5.42 24.32 13.32 11.00
0.8 395.21 461.42 463.37 —1.95 5.49 28.60 15.60 13.00
1 334.30 42021 424.46 —4.25 5.56 33.06 18.06 15.00
0.5 0 542.86 550.13 542.88 7.25 32.65 35.06 33.06 2.00
0.2 488.68 502.88 498.13 4.75 35.15 43.06 39.06 4.00
0.4 434.71 458.13 455.88 2.25 37.73 51.56 45.56 6.00
0.6 380.96 415.88 416.13 —0.25 40.41 60.56 52.56 8.00
0.8 327.43 376.13 378.88 —2.75 43.18 70.06 60.06 10.00
1 274.11 338.88 344.13 —5.25 46.05 80.06 68.06 12.00
0.7 0 501.71 511.13 503.88 7.25 83.59 75.56 76.56 —1.00
0.2 448.06 460.77 456.22 4.55 91.34 90.30 89.30 1.00
0.4 395.20 413.50 411.65 1.85 99.43 106.02 103.02 3.00
0.6 343.15 369.32 370.17 —0.85 107.86 12272 117.72 5.00
0.8 291.89 328.22 331.77 —3.55 116.64 140.40 133.40 7.00
1 241.44 290.21 296.46 —6.25 125.76 159.06 150.06 9.00
0.8 0 501.71 514.13 506.88 7.25 117.88 102.56 105.06 —2.50
0.2 445.99 459.89 455.44 4.45 129.31 121.60 122.10 —0.50
0.4 391.50 409.17 407.52 1.65 141.27 141.92 140.42 1.50
0.6 338.24 361.97 363.12 —1.15 153.76 163.52 160.02 3.50
0.8 286.22 318.29 322.24 —3.95 166.78 186.40 180.90 5.50
1 235.43 278.13 284.87 —6.75 180.33 210.56 203.06 7.50

FLUR, W 5 ) 36 e DS RSB R P2 DA K B RIS R 3 411 B 5 2 i SCAR) R B A T Al 3 i ok SRR 2
PRI ORTE Y15 5 SR (9% 2%, DAL 5 3 A SO AT AR AT DRk A B A 3 il i e H AR SO 9 S0 &, it i 20 #r ik
P PR 20T 3 e e I A B AR SR B S D, 4 s = 0.3, JFik r ZEIXTAN0,0.8] W EL 0.2 9B KA,
ik & 7E[0, 1]IX T Y BL 0.3 B ARAk, Fott ZH0HE 5 i T — B Bl Seie m 45 2R W3 2.
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W5 S BRI H0 A 7 (98 K, SRR ST A Rk BEAR 2T XU DRSS 1l 385 72 14 H s 20H SE 08/ Ja B9, X 5 1
SEIR SV ARTF ;221 7o RS DR R P A e I, ) 35 1) 2 o A0 O e R R AT ST S 1 3 25 A
A X B EE d RS R E TR e A R LR O (E 2 SR E I R AN, BT DURVE SR A AR
e B e A SR AT SCAT T, i F U ) DAEE B et s A AR LA A e R BE 2 I AL, KR, & 4 T F
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T k = 0.6, eSS HUE RS AT 45 58 B E AL, THEST BT r BL0.05 22K 0 425 0.5, SRS r A&
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SR A, X T ERPUOAFE SR AT SRR BT, T 7] DARAS — # r dr 4nie at.

F2 RAMTRITHE T SHIER KRB E N SR TEE R AR RN

Table 2 The effect of prepayment discount factor and manufacturer’s risk aversion on manufacturer and retailer’s optimal decision

k r d2 d2 P2 P2 w U (w2, U (7h) dism
0 0 3.25 20.13 34.25 39.00 31.00 651.88 641.88 10.00
0.2 3.52 19.38 34.75 40.00 32.50 649.13 641.88 7.25
04 3.25 18.63 35.25 41.00 34.00 647.88 641.88 6.00
0.6 3.25 17.88 35.75 42.00 35.50 648.13 641.88 6.25
0.8 3.25 17.13 36.25 43.00 37.00 649.88 641.88 8.00
0.3 0 3.70 21.18 32.95 37.30 29.25 574.66 570.65 4.00
0.2 3.70 20.43 33.45 38.30 30.75 574.45 570.65 3.80
0.4 3.70 19.68 33.95 39.30 32.25 575.75 570.65 5.10
0.6 3.70 18.93 34.45 40.30 33.75 578.55 570.65 7.90
0.8 3.70 18.18 34.95 41.30 35.25 582.85 570.65 12.20
0.6 0 4.15 22.23 31.65 35.60 27.50 502.57 504.57 —2.00
0.2 4.15 21.48 32.15 36.60 29.00 504.92 504.57 0.35
0.4 4.15 20.73 32.65 37.60 30.50 508.77 504.57 4.20
0.6 4.15 19.98 33.15 38.60 32.00 514.12 504.57 9.55
0.8 4.15 19.23 33.65 39.60 33.50 520.97 504.57 16.40
0.9 0 4.60 23.28 30.35 33.90 25.75 435.63 443.63 —8.00
0.2 4.60 22.53 30.85 34.90 27.25 440.53 443.63 —3.10
0.4 4.60 21.78 31.35 35.90 28.75 446.93 443.63 3.30
0.6 4.60 21.03 31.85 36.90 30.25 454.83 443.63 11.20
0.8 4.60 20.28 32.35 37.90 31.75 464.23 443.63 20.60

B2 B 3 FIE 4 g3 Jall it 2z 17 )3 e A RO RE JEE Xt SRTE A R i AN 2 76 SR X R i
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Fig. 1 The effect of prepayment discount factor on retailer’s expected Fig.2 The effect of manufacturer’s risk aversion on channel’s prices
profit
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Fig. 3 The effect of manufacturer’s risk aversion on wholesale price Fig. 4 The effect of manufacturer’s risk aversion on demand

R, AT 2 7 R 2 T AT g IR PR L XU R4S AN KR, s e 174 XUy DR 2 FE AN 2
PRI PR R 5 b R nt ) 32 i i B A O PR U SRR, ik, 4 K, = 0, k BL 0.2 2B K 0.2 4L E] 0.8, &,
PL 0.2 AB KM 0 2840 1, FFid disl = U (727) — U (72P), SLhesh W% 3.

F3 RRBHTSY kR F, SHIER B AR A5

Table 3 The impact of parameters k and k- on the manufacturer’s utility under extent situation

k kr U (wor U (wiP) dis1 k K U (72r) U (wiP) dis1
0.2 0.0 544.10 539.25 4.85 0.6 0.0 455.09 455.04 0.05
0.2 545.86 540.81 5.05 0.2 456.53 456.28 0.25
0.4 547.66 542.41 5.25 0.4 458.01 457.56 0.45
0.6 549.50 544.05 5.45 0.6 459.53 458.88 0.65
0.8 551.38 545.73 5.65 0.8 461.09 460.24 0.85
1.0 553.30 547.45 5.85 1.0 462.69 461.64 1.05
0.4 0.0 498.42 495.97 2.45 0.8 0.0 414.10 416.45 -2.35
0.2 500.02 497.37 2.65 0.2 415.37 417.53 —2.15
0.4 501.66 498.81 2.85 0.4 416.70 418.65 —-1.95
0.6 503.34 500.29 3.05 0.6 418.06 419.81 —-1.75
0.8 505.06 501.81 3.25 0.8 419.46 421.01 —1.55
1.0 506.82 503.37 3.45 1.0 420.90 422.25 —1.35
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