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Analysis on supplier guarantee strategy under

retailer’s financial constraint
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(School of Management, Jinan University, Guangzhou 510632, China)

Abstract: In a two-level supply chain, when the capital-constrained retailer borrows a loan from the bank,
the supplier can help to share the retailer’s financing cost by providing a guarantee for the retailer’s loan. In
order to explore the supplier’s optimal guarantee policy, a Stackelberg game-theoretic model is built which
introduces the supplier’s decision on the guarantee amount into the traditional wholesale price contract. The
paper finds that the supplier’s optimal policy is to provide full guarantee. The supplier will not benefit from a
limited guarantee amount. Even if the supplier can limit his guarantee responsibility by a proportion of all the
loan obligation or the outstanding loan obligation, the supplier’s optimal policy is still to provide full guarantee.

However, when the wholesale price is exogenous, full guarantee is not necessarily optimal for the supplier.
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AT 4 T U ) 28 SR E] i, BT DA B 35 A 2R T ) R L AR YR v AR, HER AN w B
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Table 1 Notations and their meanings

5 =9'4 5 =94

c AP A p o p=(wg—n)1+7)/pilLp<q
P DRz A3 1y a a=n(l+r)/p

n FEMMBE RS D FEALEI T3 T K

e Te AR | () 3 3R DI 25 15 o 3

w o RN, L (1 +re) <w(l4+7p) <p F()  HRDIIMEZESRRE, F(0) =0
q e F(-) F(z) =1- F(z)

T AT BERK IR z(+) 2(z) = f(x)/F(x), B3

S AN ERPR 2 T FAE T M AR

s s=28/p 7 LR 5 173 2R D

3 FTEFRRRK

LR HE A, BEFIRMRITREN F(w(l +r)/p). BEZERNEARE 9 AR
ASF A R AR, D) 285 e AT DA R ERAT A A AR RIT T . R R T RN ¢ I, T8 R A R R
N wqg—n, BEEERIARRZFN (wg—n)(1+7r). FERABARTE, AFERMHEERAN pmin(q, D) A
JELLIRIE DR, Hom Wi RE. FERIHERIEA
7 =B [[pmin(g, D) — (wq = n)(1+ )] = n(1+77)] . (I
BRAT PR B IR FOR RS Z M A BN pmin(q, D) 58N PEAREUE S, B4T BT A R [A]
ARG T TCRE R ZR re, FRAT 75 MRS T8 18 DX AU A2 AL T L SEBR R 2R ) B - 7595 2
E [min {pmin(q, D) + S, (wg —n)(1 + r)}] = (wg —n)(1 + r4).

NTFELRIR, B p = (wg —n)(1+7)/p YLt s = S/p, M EXATE

fopis F(x)dz + s = (wqg —n)(1 +7¢) /p. 2)
B p AN, WIXF25 2 ) w A1 s, 228 R A 3R 7] /N
Max 7 = pfq F(:c)da: —n(l+7), 3)
q P

o p Fl g R B Q)HE.
1 SNTHER w M s, & g BN (quasi-concave) BRI, ZER M IRE ¢ &M HAZ&
NHN TR
= w(l+r)) F(p)
F = = )
@ p Flp—s)
H p i RQ). M F(n/w) < w(l +rp)/p i, BEEASER: 4 F(n/w) > w(l +re)/p i, ZEHS

H- ot
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pF(p—s
dm Caende] =0 F(p)
=2 [P0 = P = rP@ —wll + )50 2
RPN p < g, W F(p) > F(q). FTLA, 4 j;r =0MWH F(p—s) > w(l+r)/p. 37; = 0%
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w(l 4+ r¢)

F1nF(g)+1n F(p—s) —In F(p) = In R I B “’(1; ) 20) =P =5) o

F(p—s)
1, Bt di 0 MR ;“; S IEJE S, VAT o 2 g FROL B, 25 ;“; — 0 MR q < 0w, T

%?%F%W B, 7 g = n/w LU ‘;’qf <0, B Fnjw) < w(l + o) /p. 2, MR R AR T 5
BWE ¢ > n/w, BAERTEER. iiF e

FEEHAE, 2 p < 0N 7 = E [pmin(q, D) — wq(1 + r¢)]; SRR, F(p) = 0 Ak
9 F(q) = w(l + re)/p. FIL, 1 BUR ARG AR @) RN A5 T 28 R S A SR .

B 1T T4 L R e RO FE AR, 0 1 3 B AT T 0 [ UG B 4, BT SR
1T S 18 k. DRI, ot 48 5 L R A s RIAER AT , AR AT B R — 1. 4 o i i,
PN A8 R, 28 R T I 20 S ) R 38 )8, 24 B R e /DR, BER A S

TEA T BB RIT TR RO VE IR 2 B0, S5 58 RS o(p) T F

—s5 _ _ —1
w(p) = (fop Fr)dz + s + a) ((p +a)F(p - S)) , )
Hrfra =n(1+re)/p.
NS R PR, SRS R R T 20 B R R AT B ROk T S A R
SIE 1 X4ER s M a, p(p) & p FIIGRREL, HXHMERER p 56 o(p) = 1
WERR  ZGAE, M p < s B o(p) =1, M p > s B o(p) FECH

(p+a)F(p—3s)—(1—(p+a)z(p—s)) <IOP_S F(z)dz + s+ a)

elo) = (o5 afF(p—3) ’

HaTHSEN (z(p—s)+ (p+a)z'(p—9)) <j0ps F(z)dz + s+ a> H ¢'(s) = 2(0) > 0. #ztn] A,

M p> s WA ¢ (p) = 0. L5 EITR, o(p) 2 p MIMEREHEHA o(p) > EHE.
EHE 2 ETERKURSE RS, XA E R s, FERMKRLITITE ¢ & p KGR 2 w, re, n K
ERA ﬂﬁﬁﬁ@)—fﬁlf: 0 2T qF (q) = p(p)(p+ a)F(p).

HRYE 2 () Bt AT A ln((x—i-a)F( )) = In(z+a)+In F(z)2MEE B (24 a) F(z) & x B
BREL Hop < g HM, Epf(ﬂﬂra) F(x )’J@HDWUMﬁqF( ) < (g+a)F(q) < (p+a)F(p) < ¢(p)(p+

a)F(p), BA% 5@37 = 07FJ&. B, é{— = 01} p 7E (z+a) F(z) MBI XA, o(p) (p+a)F(p) 2 p 11

1 PR 5 TEJH:T% d—q & w HIRER L, T E?éﬂ: (g, —w) HIEB L (supermodular) R 4L Fi24E Topkis(®4 3¢ T

BREU IR AT ¢ w IR .
FUTES % o 00 FIBGER | RER TR T = pF(g) — w(l + rf)Ff;@s) %

GRQFTAL, X ER) g F s, 20 BRI p 298/, BT In F(- ) S IV o £, H A 3% U 72 77 (decreasing

difference) {15 291, K In F(p) — In F(p — s) /& p Kk R %L, AP Fip— Fip) T p HRIYRRR L.

s)
G LT, XY B s, ST ALy MR BERAT R "% DRI B, S 25 KA
E . ! UEEE
b e R B A R 1 s A T B R A AN R RGO G O, BE A R TE RS R R H
BHRENE KRS, EANHNE, FERTFELBALAAREH TR, AEERTE&A SN B EMR
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Tt BT RERAEA R TUE, HAA R SH0E B PRESURHK B, 5950, AT A
BB, SR )5 i BN AR T ORI VE I A 200, ARAT DT I B R R AR A 5 A, MR BRI A A B
BRI, AT SR T 2 RS, 2 HE A A P ARG K T, I AR e AT R
DRI, A5 7 A BT BT R e A R < A R 2

4 HNERRE

RIS 480 550 PR30, — R T A B R, — R kAR R P A 1 St 78 G B0 2 T, A
R 3K AT R B R (w — ) q. 5 HERY 4 TR T IR G L B, (L7 2 o A5 1 S 5 B e 0
N (w—c)g(1+7). TERETAZIE, BB ER BB pmin(g, D) FEEE KA R (wg—n)(1+7),
DU 87 7 AR (R 2 B AR 348

TR AL IE ) RO [(wg — 1) (1 + 1) — pmin(q, D)]™, T 4L R HOIAREE Sy S. B, it
@ﬁﬁ%&ﬁ%ﬁ%ﬁﬁi%iﬁ%n@(&mm—mu+ﬂ—pmm%mﬁ)

¥ p = (wg—n)(1+7)/p Al s = S/p RN, LR FAERYE5 2215 2 J5 iR KU1 AT 55 )y

II =E[(w—¢)g(l+7r)—pmin(s,(p—gAD)")].

96T 7 S AR 0 A (RATIEE, 9% R 5 NS BT SRR ARG, WS 1 s ) B R.
R o BT 59

Max IT = (w — ¢)q(1 +r¢) — pjp F(z)dx
w,s p—s

s.t. _
w4 F(p)
o) = p  Flp—s)

T F@)da+s = (wg —n)(1+70)/p.
K H bR R 50 20 AR AT RE AL, (NIRRT (14 ) AT S5 Hh S Oy

Max IT = p Op F(z)dz — (eq —n)(1 + 1)

P5S,4

p—s _ 2 (6)
st. qF(q) = (J; F(x)dz + s+ a) F(Jio(f)s)

LRI 5 T &R RN [(w*, %), ¢]. 2 s N7 K IEET, (R RS i 48 R AR 2 0% K, fRIE
BT RE A ER S R DY O B, HER R R AL T E R e B TCRRAE LR, 129 s = +oo. BRTLE ] s, BERIF L
A AR AN HE w, TOAH DL R HAEERE A 11 (s), WA Wk 4518,

EM3 MR s > 0,36 1(s) < IT(+00), Ft s* = +o00.

MERR ARFEOLA ] R (6) T ) H AR B AT RN, X 4R ) p M s, g BR/NERIE XSRS F, AR ¢ 2
SRAE TR o F () PRSI X 1), PR T AT 3R] BRFE7E @ F (q) M3 X I). A il R 6) Hh F £ TR 4 A T
5K qF(q) = ¢(p)(p + a)F(p). BIEBIFL FZ5LTTH o(p) > 1 B4 s = +oo B p(p) = 1.

BEZ, MEEN p, B s = oo I g BIME /D, PEAL A KO H Fr & BB & K, Bl IT(s) <
I (+00). IEHE

R S A B, A R e DA AE DR SR S AR A AR IR, IX R AR R IR I B G. RERE T AR
LR (s = 0) B XS SR LA BRIA PRI A 4F T R AHE Or, f1k IR A 6 S0 48 CREUAUN HE PR ). HRAT 12188
JRIS: ) 2508 BRSO, PRAIE ST EE [ 4 20 g, (A N7 PP L DR I A AR AU 7 8 A ) 8 UK, LB 7§
i S ARAE T 3 AN RE B XU, BCAR T R 8 A A N R 2 T TRV 20 B, o — i XU BB LA R
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PRABEDTFAE R AT AR A5 78 1 SE B DEOM R, BI I 4 o A R 58 RS, Wl e i 0 B i i 1T B, AT 92
v P T P S BRI 2 A T R AEARAT REUSC [ 4 38 ST KA S I, 2 Tl ) A R R B R A I, (I 1L O
FEP KA T R RLBE A ) o AR L TR, B A AAE O ox (4 ML e 2 A A ).
MR E B 2, X T45 € s, q & w (9 YRR, L8 70 Hr (LR 10 R SR AU, WT DLKE @ B DRSS
CLAIMHE N ) % T AR IR e LR SR 5 = 400, KEHARA (O RIFT 15

{Maxﬂ =p Op F(z)dz — (cq —n)(1 + 1)
X

B B (7
s.b. qF(q) = (p+a)F(p).
E 4 ANPGRS 1) 112 ¢, re, n PIEREL 2 p B EREL 2) ¢ 72 o, re, n PR,
& p G R
1

MERR 0P e (7 H R 2 R Sk A s FH B R R S, 153 — % _ , Bl
da 11— (p+a)zp)

- ( “) ( 1—p_ipc)u><>)'

FESLRE 6(p) = (p + a)z(p) — Fp), HFEL ¢/ (p) = (p+a) "(p) + 2(p) — f(p) > 0, d(p) TEGFAh
EAET0, UERHER R p 4 ¢(p) > $(0) > 0. 4 ka%%ﬂ <0 IT* 3% a FRURRREL, BIOA 0 IRO8RR 2.

O AL R (7)o 0 24k 4 3 PR B i&*?/ﬂ'JTﬁ _F@)=afla) gy
i T Flp) - (p+a)f(p)
dr7 —
a0 " —(<;+i§i<)p> St
B 2 BOE R AT, p 4 TS BRC (2 + a) F(x) MBI, (o + a) F(p) WTRLH p B
. BROLAMRO P NLAER, FHE o S W (p-+ 0)Flo) A7, 5 a BKH p 0 p + 0 W
/N, IJH: —— S a BIREREL, IT /25T (q, —a) HIABILER A ARYE Topkis> 458 7T A0 ¢* 52 a Ik R 5L,

HY g2 n EI’J(}EIZI%I
IT AT @ 5T FoAs 2 i) S o m] 2R AU VEUE . LR

b e PR P R S A LT B AT (A L R ) e DI B A B A 2R A L TR R R T A
B IERTR/N, BEAE 7 i b R A3 KT K. AR A B 2, X T 45 € B OREIUE s AL AR w, HE &
PR B AT B4 mp /NI, AT B K, SRR RN AR T R AN R 1 Stackelberg FEZR R IRAFFE. 2 F A
o FRITT SR K, B R A A A A A 38K, RN 2R SR XU, (EL el T NI R AL T am 38 A,
AT S A R AR R R R I DR, SR A B B R P L, AR T B A B & BN
RO 1K

Bc=5,p= 11,7 = 0.06, T RMMIXE[0, 1] LI 21045, BRI D ~ U0, 1] K1 Rz BUEf 1
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