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Simulation analysis of incentive mechanism of government
procurement contract financing based on
two-layer principal-agent model
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(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In view of the difficulty of financing for small and medium-sized enterprises and the moral
risk in supply chain finance, the principal-agent theory was adopted to make appropriate incentive
contracts for the financing mode of government procurement contracts proposed by the Ministry of
finance. Based on the principal-agent theory, a two-layer principal-agent model of government
procurement departments, third-party logistics enterprises and small and medium-sized enterprises
winning the bid was constructed. The model was then analyzed and solved. Based on the above
solutions, Matlab software was used to conduct simulation experiments to verify the influence of
different parameters on the change of incentive contract. It is found that the enterprise's effort level
under the condition of information asymmetry is less than that under the condition of information
symmetry. By increasing the effort output coefficient and decreasing the effort cost coefficient, the

effort level and incentive remuneration can be improved. By reducing the risk aversion of enterprises
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and paying close attention to exogenous random factors outside the market, the generation of general

agency costs can be reduced.

Keywords: small and medium-sized enterprises; supply chain finance; government procurement

contract financing ; two-layer principal-agent model; incentive mechanism

2020 AR K ) ET S 26 3R EDLT
GUEH A K T H R AT R, X FLE5%
ks Nk Uk, SRS BnFE. HErE
E A #3000 77 K H /M, 5 TR E AL B
9 90% A B, N b 7R e B 3R R T 3 2 v
KRR+ 2 A8 Oy TR A TGk B EH,
R BR FR N A ol B % 7 RRABE DN | HEAE XU BB T 55
“REE IR — EBLAE N R A —
T /N A sl 37 g 2 G R e A O A A P
N, A 58% B Ak R 2020 4 YRR A&
K% 30% LA b, H 67% 4 dh R 53 T A & F 8
FE77, @it 70% Al Fos BlA i o AT 2 4>
JVPL 2 S 9 S I ) 7 b A R R v A S 4
PR, XA R ELEAS S “REME” B Nl X
RlTE SR A

nfnf fige ke v N4l 7 Rl g X A Az 2T P A
22 DK AR BT 2 B . Song 451 £
X INAR b A 32 8 g BB 45 SN X RR ]
IS (i UK (=R= sl e W2 I 1V VA SO 22 i
SCHiK [4] RS T % 4 52 BRI /Nl 78 R 4% P2P fH
BRPETE 5 AL A 7 bl B 5 2T A AL N B il e
)&, Bfot 55 mlgs FOA AL GE . JEH, A RIFEL
I RIGBCRDIRE, WABCGES . Tk fn s 8 A3 il
T B R W S Nl R B ) B,
F 2021 AR S, = R R UM R T At
B, XTBUMRIWECE gAY, S/
Mb AR A FI b A R SR A TRl Rl R, DA
ZINAR b Bl HE 9 SR TR o X T IO SR A A [ il 5 A
2, T BG4 T T % R A A I B
HEGA B H 7, I8 T AH R A X 5 R 58 35
BRI A IR, 2R /Ml & .

T 2R ) A ) i 8 2 — ol AR Bk %) ARE N B 4
fill, SR AN 4 fl ) — AN B0, AT LUR KRR L
fipgerh/Nb ) CREEXEREDT , HESh /Nl Y
e & R, (AR EORSE TS, (L 4E 45 51 Y
Jr iR Atk 5 AR HARFEAE vpoE, Ho 45 B 5 B AE
HEAXI RO O, BOE B RN 55 4 fl g s 1

SRR, AEAE R T XU Y ) B, e
RF SR W) £ [5) il % R 485 = D7 W Al 7T B A5 TR/
AP A KB BRI B . T LA, A 06 T R 4 il
2 A 2o A v ) s T S5 2 240 SR T R 4% 1A 1
Fl %5, DT LR 7 5 v 4% 1 B3 9 11 5 ) 55 R R Ak
25 #0452 AL

X T 57 A 4 il T A A SRS o R A 3 A
WU RIS, AR, A VFZ S E AT T B
BRIEBESE, Sun 27 A ARAT 5 3PLUSE = i
T ) 22 6] A5 B R A FR 25 | e B KUK, A
TR ORI R, W VR YR R
U, ELEE T SCBRIA . SOk [8] i@t BFgE
15 R AT FR T (39 A B3 107 6 1y ST L o B, A
X TP LE R, A D T R £ R 3 R AN
SR 25 P AL . BB B 2 G A B IR 1 4L
Gl ANFAEAE . MRS . Al N R S R 5T
SURASE T T2 BRI, 38 1 S 2 3 2
S IR AL SO RO . A B R T T
W, BFFE T 47 i S Rl g 4RAT X 3PL Y
SR W ) B, BT R S AR TS L, BB
(977 3 T /Y 3PL 953 1k P 5 . WkmG g et
ST BACACHEBIRY 5 A B R AT LS A
Gl P RO S ME LB R, BF5E
7 2 1 TP L B R L o T LS B A fi
IO 4% 7 W R . LT L, R B 4
b 52 M 214 A SR AL HR T LA B A 1 e e % 7 Y
Fzs, B A AL SR AR 25 AR

Db SCHk AR [ 2 R 5T T eh /Nl il v
A4 7 5 4 T e IR WL AR RS R B, S A SC RO
GEERAE TR R RS S, (AR A SOk e BUM R
W 4 T il A 1 S SR 2 B 9T . AR SCHRE T
FEACHBEIE , 75 B R W 1) il 9 A X e b
RGBT =il . AR N
(9 DR ZECAC TR | X5 AR FR T A48 A
RIS AS HEAT 43 BT LAE AL = 1 L, O
3 B 1 U8 /i b o P A BB RS SR W T



%1

BN, AF . WUZRZATHET BUR W & R b S RO LRI 52 87

B AL, O BUR R A5 R i B A A TR A
KRS BN 2%, [A I 1k /Aol 1 BB
K&

1 (AR

SR 2R W 45 1)l ¢ 2 ey ] SESRT R A 19 £) vh
I ORI S A B 5 KA 1, LABURER W 28 °F- &5

<SRBI AT

‘ 2
i

St Al BORE R |

>

KA B /MR B BT, 25 BUR R I 3 AR Y
HA /N Al G i R s RS R EORT SR I A [ 1] BRA T
A, LA PR /N b A SR I T B R AT o A U 55
PRIME . B R M 5 7] Bl B 5O (3607 5 < il L A
BB, RE R W 1T AR O B PR AL A
b AT EAAR G M 2 figp v /DAl ik = 1] E AT A
R 2 A5 A TR SR R WA 5 [ ot A ) T 22
AR 1R

1. HpbRiE AT

2. g

3 ARATHEATIRAG

4. ZEITRNE A ]

5. KGR

6. R ZHC3PL W4

7. %8
8. St
9. 455

| W YAl

B1 BARWUEEMELSRE

Fig.1 Business process of government procurement contract financing
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