3555 11 % 4 T R % ik Vol.35 No.1
2020 2 H JOURNAL OF SYSTEMS ENGINEERING Feb. 2020

BT = QAR SN RITREOR RS

B E, K
(R P22, B 200444)

T & 0 F I8 R IK AT Bk AR XAe B W R AP TR X2 G0 = £ 0940 AR A9 ATR T, AUM#ET AT
S aRG) Z A B RAT AR, AL — S B AP THP L ESAMERLDNAEE X F, HRAT
BRI ELGRM R ANERESE EREN: B ERES ST AR RORTTREFAAE LT F
BH AW AT RAE M, B A E S 69 S W FFo B W N4 PT DR ARAT /2 AT o7 42 09 05 2L T R AANE R KA, £ T
o dy e sk 2 RS BR BARE, RS M T ek E .

RERIR): AERIEE S, = S NE RO TR AT Rl A7 DR TR L ; YRS Al AR
hE 55 F830 CHERFRINAD: A XEHS: 1000—5781(2020)01—0088—17

doi: 10.13383/j.cnki.jse.2020.01.008

Lending decisions of banks based on three-level supply chains
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Abstract: Considering the interactions of the accounts receivables finance pledged models and inventory fi-
nancing models, this paper constructs a three-stage supply chain decision model for banks based on supply
chain finance, and further analyzes the relationships between some variables and repurchase rate and repur-
chase price, to provide references for banks. Our results show that: 1) bank lending decisions jointly influenced
by all parties in the supply chain are reasonable and implementable in practice; ii) there exist appropriate re-
purchase rates and repurchase prices for banks to achieve profit maximization on condition that risks are under
control; iii) small and medium-sized enterprises in the upstream and downstream can transform from lacking

necessary funds into the profit firms, since their financing difficulties are alleviated.
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Fig. 1 Three level supply chain financing business process with core enterprise guarantee
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Fig. 2 The relationship between the critical value of the market demand
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= tyvgk(1 + Ry) — vq(k + taRy) + (v — u)q. (27)
) 3 P R4S I B EE R A
=KkIIZ, + (1 — k)II?, = (k — 1)vgq (28)
33 FAMEBR&HRWE
T B IRGAF T AT fib % DL S S USCK 29 5 17 R % 7 A il S A P A0 BT, TTAS R B
D) Hr), > I, 255 RATA(20), 143 H AT 7ETR & Rl TR 3R45 1) S B R 2 AR
W;)Cl(thtb r1,19) =T (t1, 7)) + TG (ta, 7o)
:tlpq<R1 — RlO) — h(p — SO) L21 F(a:)dx + tQUq<R2 — RQ()). (29)
A 7 R VR Ak o A R RS R R 2 A =R D) AR TE], P
ﬂfl(tz, ro) = Hfl (ta,r2) = (v — u)q — tavgR,. (30)

g R8I (22), 15 H il 3k e 75 T 5 R B3 A5 2 b 3045 1) S R A 22 Ay
(tl, 7'1) = 71' (tl, 7'1) + H

= [tipgR1— (1—0)s(q— z1) —pz1+h(tipg—Owq+0wz, )+ (1—h)wg+ (w—t,p)gR3(1—

h)] x

F(z1) + (0523 — 05q) F(23) + [sq — tipgR1 — wq(1 + R3) + tipqRs + pza — sza|F(za) +

wq(l+ R3) — tipgRs — (v+¢)g— (p — s) LZ4 F(z)dx — 0s LZB F(z)dx —

héw LZI F(z)dx.
T TR B il B AR X 3R B B R 2 A 5 19 AH ], B

ng(tl,rl) =T (tl,Tl)

€2Y)

= [wq(1 + R3) + tipq(R1 — R3) — pz4] F(z4) + [p — w(1 + R3) — tip(Ry — Rs)]q —

pj z)dx + (1 — h)[pz; — tipg(R; — R3) — wq(1 + R3)]F(z1) —

p(1—h) j: F(x)dz.
2) Hrl < I, 2563 RANHAI26), 15 AT FEIR A fl ot 5 X3R5 (1) 1 2 R 2 iR
y (b, ta,r1,me) =Ty (b, 1) 4 7 (F2,72)

A 8 7 R VR Ak o A R R AR R R 2 A5 =R AR TE], RP
7T52(t2, ry) = W?(tQ, r9) = tavgk(1l + Ry) — vq(k + taRa) + (v — u)q.

(32)

(33)

(34)
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Tl (ty, ) =, (t, 1) + 7,

= [tipgRy — (1-0)s(q— 21) —pz1+h(tipg—Owq+0wz )+ (1—h)wg+(w—t1p)gRs(1—h)] x
F(z) 4 (0sz3 — 0sq) F(z3) + [sq — tipgR1 — wq(1 + R3) + tipqRs + pzy — sz4|F(24) +

wq(1 + R3) — t1pgRs — cq — (p — ) LZ4 F(z)dz —0s ng F(z)dx —

hbw f: F(z)dx — (1 — k)vg. (35)

A FAE R A Rl B AR AT AT B A 2 AN 5 X9, B

72 (1) =7 (ty, 1)
= [wq(1 + R3) + tipq(Ry — R3) — pza|F(24) + [p — w(l + R3) — tip(R1 — R3)]q —

pJZ F(z)dz + (1 — h)[pz1 — tipg(Ry — Rs) — wq(1 + Ra)|F(z) —

p(1—h) jo F(z)dz. (36)

4 RITRREBEBHZEIIMS

I WA T 2 o 49 b R A7 B o A e A R AT A SR R Y 1 IR B AR BE S 2 U R AR B L Al
X e N D P ik B AE R AE — B R B T BT RN B S AN R A5 T A DR R AR AT A R IR RV,
{H2, SRATAE S L8 HA B0 2 ), 3 75 2R AT RH L 1 IR 42 ). 0 A7 B o 44 i % 7 B, AT T i 1) XU = 20,
F5 77 it T S RIS 0 2 e £ P RS (HG At XU a1 5 XU S 5 RS 88, A SCAS T 25 8. S 4RAT THI IR 13X
PR P S XSG [ B A A B (R 7= i T 3 75 SR AS J2 5 3048 7 3 4 KU TRV I AR ), ARAT Bt 2= = AR SRk P k. 7
ASCHEFEH, AT R HUR O RS 42 55 (11, By ) A7 B2 o 411 R 5% i B 1) XU 147 MR 7, L SRR ARAT
SE MR SR R, By RN ERAT 7 A7 T 5 11 i 0% o BBOOK R G 114 e K 28 8, BARAT (M SEBR B 3k i 2 Ly
R I AR AT IR B AR S 1 i KRt pg 5 B R e BRI 29 0 3[R I R AR R 2R A e R ik XU R % 2 BE By, TR
BIP{Ly > litipq}h < Bi. XPRUALEFS ShSEBR TR R A, IR L, = tipg(1 + Ryo) — pr — (¢ — ), 7]
% P{Ly > litipq}h = F(z5)h < By, AN

F(z5) < Bu/h, (37)
tipg(1 — ) -
e = 10q( ‘l‘fiJ : 1) g0q7 (38)

Hr zg e —MNMm FHE, R B Ly = Litypgd 7= i i w5 K &

FE N AT 95 410 i 5 B B, AR T 180 DRI 2 ok T 3 7 PR A P R, =24 1) 3 e 6 A7 O o 417 ik 5%
B BORTS BB RN 7L, /N T A SRR 1) T BRABLL, FF HLl i i e B 20 ik, 4RAT k22 7= AR DRk k. IR
b, HRAT AR EUT 00 IR 428 AR 2 (1, Bo ) o S WS T R o 41 ik 5% 7 B P XU R AT M, AR 2 TR AR AT 1R S B
AR Lo 4RAT JE R AR 52 1 B R0 SR Lo tovg 55 1) 36 T 08 38 240 [R) I U A ) M 6 A i e o L o R XU
BBy, BIP{Ly > latovgtk < Bo. 5 HA TG R 1B 29 HRAT A4 F 01 5%, WA AT 78 M US55 411 fak 1%
B BB SEBR ORI K Ly = tovg(1 + Rag) > latavg, #H P{Ly > lytovg} = 1, IR

k< Bs. (39
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AR 25 = TR AT B R LA B bR S AR AT XU ER 1) 40 AT AT e, FE AN B SRl SR, HRAT T
A CHl) 38 ) RO AN [ R SR AT D DR b i v A M g AR 2 DR R SR A R A T
1) AR T 24 138 7 A A BB Rk BE i Bk A A S R A K 55 1 T,

21

Max 7Tbc(t1,t2, 1, 7"‘2) = tl]?Q(Rl — RlO) — h(p — QD) L F(a:)dx + tQ'UQ(RQ — Rgo)

F(z) < Bi/h (a)
tip(l+Ri) > ¢ (b)
t(1+Ry) <1 (c)
s.t. ta(1+Ry) <1 (d) (40)
b<w/p (e)
> 1T (f)
0<ty,ty <Lirg <ry,7e < R.(g)

2) MATE2: i R AE A BT T R DL B BOGRAS A R AN T T BLIE 7 A A A 2 3N T35 T B, I,

Max 7Tbc(t1,t2, 1, 7"2) = tlpq(Rl — RlO) — h(p — QO) J‘(J F(fE)d.’E + tQUq[(l — Zk)RQ — k — Rgo]

F(zs5) < p1/h (a)
tp(1+Ry) > ¢ (b)
t(1+Ry) <1 (c)
s.t. to(14+ Ry) <1 (d) (41)
ty <w/p (e)
<1 (h)
0<ty,t < 15mg < 7p,7m0 < R.(g)

2211 3 7 A AT B 5T 40 Rl 0 Y IR A R A B R /N T T HL A3 R R A AR R 2 KT Be B, BT KUK
BB ARAT A 2 Bt s/ L g AT DR3K. BR IR 0 LAAS, ERAT R AN b3k 9 AN AR Y mp e 6 A 155 B S B 7R 1)
BEREAT RS, BB T, 25 (a)ok H 20(37); 29 (b)2K H 20(2); ZI3(c)+ ()~ ()2 H 2277 HH I AH ¢
B RLIR KR, QWD J973 K018 R B SRAT; 2R (2)R H & BRI P S AR B HUE Va1

ZE FPTR, AT E AT MBS LI, 45 T AR R AN R P SRAT 9 N AERAT () DY SR SR ALY, {15
ITEAE IR A R A X = Gt Sk, BE % 700 2 I 2RI 26440 I8 21 3 5 R 28 (1 B KAk, E— 20 Hh,
T AR DRI R 2 1) SR i, 7T LAAS R AT ZE AN [R] 475 100 7 1 7 1 A i % 7 BB 18 ke SR M) 23 R o S o 1 2,
W,

EE 1 EH BRI B R B SR P A B A B v, RN R AR AN S A,
38 B LR A& w, T B ETRE p, BN BE DA R g W (R — i i ARt S R [ AR AT HR O N
WU R o 1 R 5, 2 T I ARAT R R T R AEOR (R A7 R S A Ok, o R B B AMEE L Z R, G
(ALY Z N k. A8 A Rl 5 A5 2 R] I A7 7 1) = G S v, ARAT 7R A7 B o 1 R 5% By B P Y SRS

ri =R, t; =min(t),t;, w/p),

(p—@)FH(Bi/h) + ¢q
pq(1 4+ Ryg — 1y)

(p — o) F (R — Rig)/h(1 + Rni)] + g
pq(1+ Rny)

Forr ry A7 DR LA R BE B B R SRR, ¢ A7 B D AT R B [ B ok SR B 1 32, ¢ A7 B o 410 i B o B 2 XL

LR AR TP, ¢ A7 B2 410 Rl 5 i B ) e P10 o 4 6.

t] =

)

t =

)
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D47l > I, r3 =R, t5=1/(1+ Ry);

)Yl < THE < Bolth, 37 Ry > (k + Ryo) /(1 — 2k), Mri = R, t3 = 1/(1 + Ry);

)Yl < THE < Bolth, Ry < (k + Ryo) /(1 — 2k), Mry = R, t; = 0;

Ml < THE < Bofft, Ry = (k + Ra) /(1 — 2k), Wiry = R, t5AXIE[0,1/(1 + Ry)|NAE RS,
o o g RIS 5T 417 i 8 o B P e SRR 2 g RSN o 4 i 9% o B P e S i 410 .

2 EE UM E2 AR LS.

BT BIREAS T B RSG50, BT B 2 e i B R A B A R R I B O SR e RAT N T
R I KA 0 SR 2 O IBURT B R 28 B RAEL R), 4K T AR 200 5 (R} 1 — A 45 H B Bk SR
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Frs MRS 25, M e 24 56 RS R A R B R 3T AR 3. 5 b, ARAT 72 BEAT 1R S THT i 1) JRU Sz 1
HRiskl = F(z5) x hCRAMA DB Risk2 = F(z5) x h + kCRFA#A),

I BRIMUE B2 R J, 58—, ARSI HOVR & R B SN ARAT I DR SRAT 25 18 1 A7 DU 4 R B A
A 2 WAL TR A1 it 8 A 2 5 I 7 A AR EL SRS T, 3K 2 O 7 A i O A S AN i 38—, i T
HRATLEAE B2 B R B3 i B ) ok 3R 32 R A5 AT 0 RS2 IR, A IS WSO 5 497 R 53 7 B A R SREBB ke T 1) 3 e i 75
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[ 25 a5 R, XIS b3 AR SO R ARAT SRR SRS BAT — 5 1) & B PR AN o] /R M.

5 Bl

— RGBT = A SR L ACBE RS BOHIE B FIC(ER S 7). AFHBAE 2 (¥ B USCIK 3K 5478 1] 4R
AT BB DEAK, CRAME B 1 7 S AR AT b . EoR ARl 500 A2 3 BT AR, B TR S CH %250
(3 5 23 B AR AT P SRR (g # 2, F TH FI Matlab 2012b3t b 34 o] BRUBEAT 47 B B SE XA R %A S
TR v =1Lv=2c=1k=01%,7n = 10%, ¢q=1714,p = 8 h = 8%, s = 1, 1y = 3.5%,
R=5.6%,n1=1/2,ny =1/4,1; = 25%, f1 = 0.2%, I = 25%, B2 = 0.2%, I = 1.8vq. /"l Kz
M0, 3 000] I3 53 43 A, Forfr, SRAT ST A ro =& 7E 2411 P9 ERAT LA SAE 30CR e (1 BR il b, 28 &R A W
PRI AH DR A T iff 1 11 DR 28 (¥ L BRAE RS % T A0 ) AT AR DY ORI 285 72 it SR D 0 g BOUAEL Fh Sk 121056
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SE B2 251, I DA A LA, 4k T 2 S0 F o s R AR AT R B EE R L AR AT R SR AR (1 SR DA B AR 8
#2577 58 S A R (K SRR 5w 02 (8] 1)k RIEAT T 05 B4, AR B, T wBER R B
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AN wAB AT 5G4
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