E-Commerce Letters 3T H551Fig, 2026, 15(9), 197-205 Hans i
Published Online September 2026 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2026.159987

BT 3XaXNRNBRGE TR SErE R

E %
WABIR ZE Tk 2B B 250 24 b, W 1
Wes H . 202647 H8H: FHEM: 20264F7H22H: & AHM: 20265F9H9H

G2

HTREZEAEY LI EHSMREANFT, SR TEERANKNEEFERAERS SRR
DS BUR SR S Fafd i AR B SR R SR 2 R W T Wt —” FREgR,

R T —EETHRVIBREYT RIER. UKBRETFE2023EATTHER 1005 EZ 5 ARA, HWETH
THEMDA . EEFSTS Copulal B S RXRRE, HIHHZIWES 2 RELIM. HRIES
THEIR, ATREH BERBOSME 12, HEN12.8, BLERSHREE: FERRRMER0.35, EEHR
3.1, EARFEIESOARFE. USMERKHE— PR RRY, M HMIES A TEARRES
TAT RS AR O X IR KA RO 5\ Copula#f (T HKBIME L WIS, #%E Ht-Copulaz)
H =R AR B S H . SRIRSEHiE, UM R BER120k/ ARE8IK/A, ERTHREH
K E5007CFEE3507T, MTRRLSH 5 L H4.0%#2E2.5%. FFRY, ZETHEG B XU TE
KIS A MUEMERARE . MAMBELEWRE.

X 5in

HYHS, XHAK, HRSA, EES2T, Copula

Probability and Statistical Models of
E-Commerce Transaction Risks and
Prevention Strategies

Yan Wang

School of Digital Economics, Hubei University of Automotive Technology, Shiyan Hubei

Received: July 8, 2026; accepted: July 22, 2026; published: September 9, 2026

Abstract

E-commerce transaction risks involve multiple links including payment, credit and logistics.
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Traditional control methods based on empirical rules struggle to balance sensitivity and robustness
between normal business scenarios and peak business scenarios. This model mainly constructs
transaction risk modeling for the non-promotion normal period. For peak scenarios such as Double
11 Shopping Festival, an extended framework based on scenario switching is proposed. Taking 1
million publicly disclosed transactions of an e-commerce platform in 2023 as samples, this paper
constructs a joint probability risk model based on the Poisson distribution, normal distribution and
Copula function, and puts forward dynamic early warning and hierarchical control strategies. De-
scriptive statistics show that the monthly frequency mean of payment risks is 12 with a variance of
12.8, which is close to the assumption of Poisson distribution; the skewness of credit loss is 0.35
and the kurtosis is 3.1, basically conforming to the characteristics of normal distribution. Further
empirical results of goodness-of-fit test verify that the Poisson distribution and normal distribution
can serve as effective approximations to describe the monthly frequency of payment risks and the
central interval of credit losses under normal conditions. After introducing the Copula function for
dependency diagnosis, the t-Copula is adopted to characterize the symmetric tail dependence struc-
ture of the three types of risks. After the implementation of the strategy, the intensity of payment
risks decreased from 12 times per month to 8 times per month, the average single creditloss dropped
from 500 yuan to 350 yuan, and the proportion of logistics risk structure fell from 4.0% to 2.5%. The
research indicates that the risk prevention strategy based on probabilistic statistical models can
effectively reduce risk occurrence intensity, loss scale and structural exposure.

Keywords

E-Commerce, Transaction Risk, Poisson Distribution, Normal Distribution, Copula

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

R SERIIFRSBRFNEEE T, KHHEMET TR M BAFERT, AR hzhin]
BEBORON R GEE WU o JLAER, AR T 778 55 S BRAR T 1 RFEERTE . PR HERIT T LR 9558
Gy AT 5T 2 THE SRR 5Ng, 48 5 i 515 BRI A 2 BN 152 5 KRR A AE L[] R B
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VP AL SRR, HTPREEC SRR AT R E NI A ST 5 B ARG 5] R ik
MER AR R 2 . TS5 IR 22 5, A FE3E A1 43 S RS A5 XU S5 403 X
B =271 ASHIEFEAE FH A H5cd SR U0 B B B AR ] 2023 SEATT R AR (BRBE. #h4 IR F(ESG) RS )
A8 5 2 AR, DL B KR s B 175 5528 57 & A A7 [ FEL R 22 5 MR R4 (https://data. stats.gov.cn)
22 i AL B T R AT REAS AEAS T 75 2023 4E 1 H & 12 H 1) 1,000,000 2£52 5 #dh , Horb S A XU 25,000
%, {5 H XK 35,000 %, YA 40,000 2, XRS5 5 R 70008 2.5% 3.5%- 4.0%, ZEILHEL)
IR 2 5 B i () A5 R RRALE

Table 1. Statistics on types and proportions of transaction risks of an e-commerce platform in 2023
1. FEBEFEE 2023 FXHMEAEBR SELG T

RUSTHEAE 7 HT R

SCAF AU 25,000 2.5% LA O L, AR B, Sy e LR B Dbk g .

PSR Gt RIS

fZHNEE 35,000 3.5% RSB RESEM A BAKERE, WomA S Esm i .
VIR R& 40,000 4.0% HHAHX SR 2R ERE, ZiEgh5 KA E K.
it 100,000 10.0% ARG 2 55 R S A (S SPmIL R R, SEZESHE.

MG BYEM R, SO RS A= BT 5 57 % G R T B0 L, R AR I B B K
Iy ARORZIE, TR mgE O PUE il i (5 1) 5 XS SR IR SIVEGE B B BUR, BiR
SRR ESLT HA A KEN G, R @ ZRWMA RS E BT Wi S S8R . B4 5 H I aE
JBLVRBRTT, FATAE (8] S A BRI A St ERE, Wah T 5 2 X s 5e 5 7k 5 R sh
8]

3. BFHHEXI MMM REIHER
3.1 ETHNS RIS K% 4 SRS

311 RBEFMERKESHIESHHLE

YT SAST AR DA BT B () (1) S A - B R IR B ORI, ARHE TR A B SAS DA 2158 S FR AR 9 75 i A ST
M i f o FEVHECER @B, A AR A . RIS AR REK A WA A& T
FHAE R A BT HSR R e 5t A Al A B B SOy £ > HME); TR A E H T4
FEId 2 B HU I BL[9] .

X 2023 5 12 A H 1A AR H BEARBGIAT /A Ge it (W4 2), 348 12.00, J7 %N 12.80, JiZ%
1B 1.067, #2k 1, R R E LS. B E8IEh 0, BHRHFEZREK. VI0H
W yET R 23 A A B3 S A

312, ERAHRIE RS S M
T O T B O
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Table 2. Descriptive statistics on monthly frequency of payment risks for 12 months in 2023
= 2. 3 2023 £F 12 M AW R B B TR 4Gt

Eiztan ol
HARH) 12
BN 12.00
T 12.80
75 ZIE 1.067
R/ME 8
YN 18
1k 0.52
g & 2.45
-2 1k
PdX:@:ekf

Forr, X SRR LI 1] P (S AT R AR A, k AR FORREOH S, 4 BT R RSP S AR R FR (R
fii: events/month).

ST TE IO THERT RS HO R AT SR AR, AR A0, IR BT
FEARIME . 45626 2023 4 12 > H SO AR H BT, w5420 4 55T 12, JFEixME s
HESR L T Je 2 R R T ) S5 B R . 00 D FE VA i B B b R T7 G v AR B 2 4R BN U7 22 S5 31
() —BOESEAT R SR, RIS 5% 22 1 AH SCEAT A% A DL TR () S 1 . FR B RO, AR 2 iR B
KT 18R & MR ZE IR S W, AT EASCR A BOE FIRTIE T 9l N7 BoRfE ol s sz e, 2
fen VR INT B S A Tk b e AN N RS, AT 4R A5 B 7 3 25 B I 37 55 1 BR3& M [9]

3.13. HAMERES&FESHILE

NIRUEYARA S A RS, HEAT DA AR :

(1) BRI A B 5

W IIAT 2T B X () o4, TS AR, RO gt EN:

2 _ (Oi B Ei )2
b4 _Z—Ei

SRSt 42 =864, HHE df=9. K% p=0.47, KK/KHE «=0.05.

T p=047>0.05 AELERE HO. EIZE 0.05 FEEMAKT T, IABIEAE R4 %R AR
MIARA 3 AT HUEE WA U 1A RA 2 A UL A ROR R AT

(2) BEFRHIEK

BYIEHD = §§ —1.067, EREPKT 005 F, Ryl ALK H[3.82, 21.92], K%l
T=(n-1)D=1174 FAEXA A, FHSHFARERI.

(3) ik Lbi

RIS 7 3050 A, SRR S % 0=85.3, HMEI N 12, J525 12.14, SEBIRME: WA
N—-38.2, T N-38.1. BIARLLAGE LR=0.2, p=0.65, &M T4 3R B EN TR0 . HE
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3.2. BTIESSHHZZNERLSHTIRE

321 (FRAMAEFSTIERINEIFERBESZETHMHLER

15 F AR R S AAE B 8T AR S R SR IUE, B ok . A2 5 Z kS /NI VE i 11 55 2 28
FRAS BN e AR “RAERUR” & XN BREMAAE ARSI R, PR K@, 38
U RV 8 DR R SEZ o T2 A Bl A A AT ) S AT (B N TR T G)  ANEL B TR 58 5y AR B TR 452 2K
HOO IR i BRE R, A S AR r BOT BRI AR, ORI IEAS A3 AR [10]. SR, S PR AU T e A7 A5 5
FEERASFE, Rt 040 WEOES 2 A fn S A1 &k . X 2023 4 35,000 2 {5 H AU 35
REFHATHIR ST (IR 3):

Table 3. Descriptive statistics of single transaction loss of credit risk
= 3. ERARNKE R ER AR MR

EiEL I HH
HAR(E) 35,000
YA (D) 500.2
i #(T) 498.5
FrifE 2 (JT) 99.8
i 5 0.35
3553 3.10
w/IMHE(IT) 201
B KIE(T) 1120
Q-Q FIMK A KL 0.992

H: fmBE 0.35 (5L 0), UESE 3.10 (i 3), Q-Q BIAHK R4 0.992, H1:P & BAEIRHEIT IEA 0.

322, ERSHFEREESSHME T
HSERE € SRR R EE TR, MBS AR EEZRIE, IFa it el adnd 58
AF, DMERZ A0 T8 S R 5 BRI S S AR A 2 R 1]

L

Hordr, x FoR BSR40, AN CNY, u ABIHESEL, o NirUEZESEL, RABKR MG,
4 =500 CNY, o =100 CNY.

323 (FHRMASTEAMIAMERESZIRTMLER

(1) Shapiro-Wilk 1E 2144656

£ 35,000 MEEA HFEA LI E 5000 AN 34T Shapiro-Wilk #:5:, 4iit& W =0.9987, p {5 =0.08>0.05,
i RSV E AR B .
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(2) Kolmogorov-Smirnov 36

5HWIESSMEE, K-SSit&E =0.009, pfd =0.11, fF&IESHEBK.

(3) &L A LhAL

R ADLE € 20 A0 (B R BEARRE ) X BB A AN 23 A, ] AIC (FRIBAE S HE ) FEAT EEAL (5 4).

Table 4. Comparison of alternative distributions

F 4 FESTHHR

i XA ZHAH AIC
IE&M —245,800 2 491,604

t oA —245,790 3 491,586
YRR —245,950 2 491,904
=y 5345 —245,880 2 491,764

t SX A AIC WK T IEZS /3 A (ZE BN 18), 3R WM B HBA7AE — B 2, (H IEZS /A 75 Hh O X [A]ZR 3L
RAF HEAE . ST AP RAT SRS RERE, ERIESMAIENEERL, [FTEZE N
I g+ 30 =500 + 3 x 100 = 800 Mk vty (L FA A 13t B 8 S Ak B i FE [ 12]

MIAERAE, AHIE T O DX R B FR I U P DA R R s 3 R FE VR MR B DO N R, B Bh A fr
Ho e IEASMARL 55 27 5 E S WO S BT B T ISR . PR I, IS
AR E A ANk P s s 222 1S L P A% 7 2 e AU K DX TR), T AR o S VE 5 L 2R K 5| 880 V2 R e £
HRDUNHEBRWES, FFEESEMNATRE RS IESRICERE. 7 EOGERZ, NRIgmt
ST SRR AL AT, B 0 XA A B IE AR AL A, S I R R ARG N R ER A A
e, [RIRE SRS P B AN B S0 3 )2 S BhR ag AT E PRI M 00 52 50 1] R A4 e x40 IS
AR (g 5 [13].

33. ZNKEBANBKABRERLE
3.3.1. {k¥EISH SR X

TEF 3 Copula BERLRT, Tt = XU 2 [ as M kAT 2 W . DU 9Bl & (3t 52 ), THEse
A5F IR JE AL (Xo) A5 FE R J) A5 2 (X)W IRV ) A B (X ) = AN AR B A Sk [14]

(1) Kendall BcAER R BSE RS

Table 5. Kendall rank correlation coefficient matrix

Fz 5. Kendall #H8% R H5EM

AZ 0T Kendall’s z p 1l
AT -5 H 0.42 <0.001
SCAT - Wi 0.38 <0.001
f5H - YRk 0.35 <0.001

PR REAE 0.01 ACH T2, RYI=RNEG 2B ELIEAI, AFAERRS @RI 02 (K 5).

() BHMKRLLH

T RAR R B AS TR, R BIAEAN S S A A, =R H [F D b T R R R B AT I AU R,
AL B AR X AR R AR AR 6)-
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Table 6. Diagnosis of tail dependence coefficient

7 6. REMEKAREISER

AR sk LR R TR R
A - 1EH 0.23 0.21
AT - Wik 0.19 0.18
EH - % 0.20 0.19

3.3.2. Copula HEHEIE S S Bk
ST O T ROTTRR IR, TR AR FRbE), S A BB DURIE(FM)MEAT i, (8
Fil AIC HEFTBUI IS $6(25 7).

Table 7. Selection and parameter estimation of copula family

%< 7. Copula FRHEFE S &8 kit

Copula 257! PIEAGIIES A AlC
=i Copula 156.2 3 —306.4
t-Copula 162.8 4 -317.6
Clayton Copula 148.5 3 —291.0
Gumbel Copula 149.1 3 —292.2

t-Copula [1J AIC ffK, HIHLREHAHKSEEEA N0 (HHE N 6.2, p<0.01), FH t-Copula HAEHH
PR = RS AE A i S A TGS RFAE
&A% t-Copula Z %0

1 058 052
R=1058 1 049
052 049 1

HHE v=6.2 (95%EEXH: [5.1,7.5])-

3.3.3. HRVIEHH SHKEHRETE

TEH A D ERGES A 40) 8 F t-Copula S X FRA 5% 7E K42 A 43 (n 6 A .11 A)5] A Clayton Copula
VE NI AL, DA ST i BB X BRI AR (R JXURS (7] B ST A R P R RR) o« 32 5 U1 AR A2 VR 5
WO RSAIK RS, Y RS FREARZ ZHid 0.10 i, fit&P1#. BAMET5 KA Monte
Carlo BELL(10 J5IR), HintHIBCE@BRIMER (LA >19 k. /5 >600 o Wi A H4-40 > 100), HTFzhas
U B T

4. BT 5 MK AR IE R S BRI
4.1, T R EE RS T R

BT 6 58 D HERR I AW, AT FUAE SRS XU (K 231 25 U BB AE AR S 8 b 4
2023 SEATFIIBRAE A O 12, JERMEBEN A M RsEZ, 50y 19 bk, JFEH ST DA R
FIRFE 50 B R AR A AR SR RE Tk o L o 3k — D WA I, (e 4H 5 A 51 5 B R I Ji v 7 22 B i 7
PRI AL Ve SR T 22 BB, BB REIZE T304, IO [ SeR st A B 0T R A% 21, 408 H RERT I i
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H5 A Bt HEAT X b, IR DUES: BAT 5 5 % Bk O AL SR VR ok A ik a4 F3 RE Tt 19 Ve
LY ) 38 S RN A A T o T A S e DR 51 A R B[R] D A SO A A ] BT A
VLR MR S5 BN, [RII AE s 2 AR E IR AL AL B REFE[15] 0 STATIIHAAT JRIEFEAL sRINIEL L
FEEIRACE, WM ARAEAT 78, R SR SS IIT Fe e /7 il A S A 4y s, Bl BN
Bt BRI RRURAE . Jydm T I, SRR IL R S A SRS, TERTIB IR g, JF
£ TR [ € 7 BOBR SRS L LB D 8 . S84k 9 i R Sh & DE A REE R R LU BI{E, &8
it N EA% VA R BE AT (RIS X e B A 10 DA S SR TE 454 B AR AL AT B ANAL, A LR BRIl 551525
TRER R AL EERe B o AC B PP DL 20 = R AT € OB 405E . T AR I E I PR 5% AL JE AR R A
LM B GOE S 808, DMEAE ] Jm F s AL S O £ 1005 1k R 2 BEHERE

4.2. ERRKH S REERE

ST RS AR SR AE VT P B 5 b X TRIAFDOD 0P FR L B 22 R ORAR B I, A AR RS 2 AT 1 4
PLIX (A SRS o R, R DR EEVR SN & U6 P T 20 B AR E « JERERURILT 1 i o S NI
X, AT wilo5 u o ZMFERNTEL, BT wlo FEAEFHFEHR: £ 2023 FEMESHT,
B AT 5 9T 400 CNY . Hr1A][X 6] 4 400 % 600 CNY. %541 600 CNY . G4l imts, Fr
SE T 150 Bk S5 ) S o A0 St A S it IS A, AT 45 g e ko x5 £ R e e PO 2 i o 28 ] 82 32 4
Fil N [16] -

TEEEM, EARERBMANRE . EM S0 =K R . RGN FREERE SIS, =
A B LR 5 1 s G BCRAE A R T AT S A s S R0 b S TR PR R AR R K, e
R Z AT I8 W& ghe SHh R B — B, BISeRBIRE 28—k G 0 %56 5758 5 = I8
N FERAR SRR, A5 PRI S BN S &I 10%, [F25 )8 AR AGASS . wsc iz g5
N TG, WVE R B 2L BRI, 9% 43 45 S0 % 1B 3K 5 0k e B oy B 5 i g DL PR Tk 2 5
FH L AR PSS AR A A B B 2 R S IR AR SR B b, v R i A (1 1 B4 R A5 B 25U

PATHLSI L, R 5 N E % P IR EAT A 5 5 i R R G i tH A 2, BRI T, 7
FAEI S R RA G R A PR A S SR e H SR R K R A, B PAT AT . xS =
AN H R AEARSE G A T P S A0 11 5 90 R R, ) I T 1 B S T P S N TR A S R
FERFEAN REAT AL B, WERIEH DS w5 T IREE T S Roe .

4.3. BHTEIREEAYSEHESSRITAY

DNVPAR HEMES 52 5 % 2% R O SEPREC I, ASHIT FUAE PG &7 1 42 B SR 3 0 55 R BRI e A, a2
RENFAE LR ZNE 0K, JHEEMER R S HCAES RO . PO R =TRRR, 2 SR
Bz F) 3 RERIIA SR AL A5 RS IR EE 145 B 2B 451 5 LA R WD S AR A = SR KU T O ) 5 L, i LB S
A5 S AMBEK T % 8 RARHT G RIRTEXT L .

Table 8. Descriptive comparison of risk indicators before and after the implementation of prevention strategies on an e-com-
merce platform

8. KRR AP TE R SIitRIE KR FRRI R Xt

izt S it By St i 142 33t
SCAS AT R Bk i 12 times/month 8 times/month WA XA R
5 FH RS H RE~T- 25 B 2B 451 2K 500 CNY 350 CNY T EHUR IR BN ME
Wi AR £ 4 o L 4% 2.5% FAH O L
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KEFE, Jas g NARSFGRE . R@RMRIES 2 EhE, G Rl 5ELs>], #E—»
SRT e 3 5 R 1 3 M e
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