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Digital trust regulation and the credit risk of small and
micro transportation capacity enterprises’ financing:
evolutionary game analysis based on online freight
platform
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Abstract: Online freight platforms have been directly or indirectly involved in assisting
the regulation of small and micro transportation capacity enterprises (SMTCEs) financing
transactions. However, when choosing regulation strategies, these platforms must weigh
the costs and benefits of adopting digital trust regulation methods versus traditional
logistics regulation methods. Based on evolutionary game theory, this thesis statement
utilizes dynamic game theory model testing correlations between online freight platforms
and SMTCEs to analyze the influence of the financing regulation strategy, chosen by the
platforms, on SMTCEs’ credit risks. The research shows that digital trust regulation
methods can help lower SMTCEs’ default rates. When SMTCEs’ financing cost is lower
than the sum of compliance incentives and default penalties under the digital trust
regulation, credit risks of financing can be mitigated effectively. In addition, bank incentives
are considered in the game model for further discussion of the platform’s choice of regulation
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strategy, and some recommendations are provided for banks to choose partners in loan
cooperation.
Key words: digital trust regulation; small and micro transportation capacity enterprises;

online freight platform; evolutionary game; credit financing
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Table 2 Income matrix of the evolutionary game model between online freight platforms and

SMTCEs
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Table 3 Analysis on ESS of the evolutionary game system
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Fig.1 Analysis of numerical simulation
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4 AT H MR IS G ETL SRR I AR

Table 4 Income matrix of the evolutionary game model between online freight platforms and

banks
W 2% 15354 AT

oK R ) AN
B s U, +E—M,—E+Q: Us,, Q2
LG R g Us, + E,—F Us,,0

(1) MERTTIET- 5 (I BT SRS L HF.
MG 3, AT AT 4 D021 & (11 B 1 i

T = 2(=(Up, + B~ M) + (1 - 2)Up) + (1 - 2)(2(Up, + E) + (1 - 2)Up).  (10)

WRIE BB TTRE, ML Ia T B IERE A R AR ARy

Flr) = S5 = a1~ a)(Uy, ~ Uy, — =M), (11)
F(x) kG013
, A2z
() = 55 = (1 = 22)(Uy, ~ Uy, — 2M), (12)

4 < UnUn g (1) < 0, Ho® = 12 ESS, BTS2 558 T G 2 5 57 (5 R I
3> UnUn i F(0) < 0, Ha® = 0 2 BSS, BRI SGE T & 8 LAt

(2) HUAT 1050 e 4.

HEAR2¢ 3, LT SEARAT 0 PRI 3

Up = 2(2(—E+ Q1) — (1 — 2)E) + (1 — 2)2Qs. (13)

WP ST RE, BATIER R AR Ny

F(z)= 5 = 2(1- 2)(Q1 ~ Qo) — B), (14)
XF(z)3K'F Al 15
d?z
Fz) = S = (1-22)((Q1 ~ Qo) — ). (15)

de?
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M > 5E W, F(1) <0, # 2z = 1/2& ESS, BRATIESE W 4o < 525 1,
F(0) <0, #k z* = 0 /& ESS, HIRATIES A7 .

MR LRI A AE, T MBS 6, BB ANECE @ A M 52 i, SRR
FASATIRE N T G R R Uy, — Uy, 8K, T G ] I 3% B 5 AT IR Hems
MBFEAR I KT GRS K Uy, — Uy, B2, SF GBS0 3 75 258 0
JRAS M D, S 6 P H AR [ T REPEROC. AT I R, o, M E D,
2% =1 MEAA S oL, RUARAT AT U AR BB, BEFIRE K Q1 — Q2 K, 4
AT TG ) T SR . 5 BT G AT A BT IR AT AR A AR R SR Al 1AL It 1A
A G, 15 WS E RN AR AR, BAT IR PR SRR, N S Rk iE O A%
—EHCFACR W IERI T &, DB S, PR ST H X

4 HFRE5RE

Z SN (bR VAT EEAL SAN Rt Piovi T UL S e e RS R e L3791 &l A P R £
GV B AR AR I, Moz 1A A T RS AR i 0, BilJe 2D iie T 5 VIR
AT WG DU (W 26 Bz~ & M SR 18 1. AR s 1 1 2R R0 F) S8 1l SR 2%, A BIBLR
g5,

(1) Bk, M2 iia-F & ECTE AR A e et N oz o b sr 2, BRARERAT DEaK
R PRS- 65 07 55 Al 7 (0 AR SR e 3 I EB PR 280 v A A M A e D0 XU i R N 2
K. 28 B2 6 N2 T R SR R L X SR 4 e E R A A BRIz T Al
(I BN — I, InRANIE T Al (0 55 K AL RERE, e T 5% o A v /s g il )
TOB AL E . BOAEIRIRAS . SN BRSO e i D0 A5 ST BB WL, i Ok
18 ANV AR IS HEI AT S R b ST i, 2 Al R A G N /s )
Al 52 2 K1 20 A5 SR Sy 203, L9HIME T3 Al B LGB, $-TH/INas A Ak i 2 (18
HrE.

(2) HRAT AT DL L IE [ Sl A A7 e A S 1 0, et M 2% s P 6 I A e BT, Al
VB RIEBCFR AN, L0IMIE T AL N L2 T AT, BEARSE IO, RAT7EL ¢
FAFAK PRI, 22 S Pk B A BOR BN B, Bl BA By A R A ) J K B B AT 1Y
ARG, FEGREAE IS RIS T, FRBUERA RN G ACR. JeAh, 1 1 Nis g il 1 i 5
J 55 N2 B AT RS R FRARRAIL, P2 R B R AR AN B R, R U % R B
fEBEIE AR AR S5 07 S I NAIE ) LB 2 IO BL 2 A

A TAERE T AL SR BB T8 T RAT 5 M Ba T 6 S8, A /Mida I 4l 52 4L i 55 1
e TR I, O 928 D32 1 3 I S R F e it T BRkd. 286 okE, B P (BRI e
i AR /N iIE T Al i 5% £ £ AU, AR 2 D N s g Al fig g M7 AT I P 3RS —
SEA RN AESE B, 3T BRI M 4 5021 &, AT o AR 245 1005 50
FEfRMtBIRG AR, 82BN IMEIE T VA TR I s AN B AEARKINIT
FUH, ARBTG5 A O P L S BT TR SRR S, BT & ik
EE AR M REAS A /Mo T Al ) il o 9 45
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