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Abstract
This paper focuses on the core pain points in cross-border e-commerce operations and explores in
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depth how to enhance the efficiency of e-commerce operations through quantitative tools. Aiming
at the operational challenges unique to cross-border e-commerce, such as demand fluctuations,
pricing adjustments, and logistics timeliness fluctuations, it combines stochastic models to build
solutions adapted to e-commerce scenarios: by analyzing the dynamic laws of commodity pricing
and demand, it forms dynamic pricing strategies that fit market changes; based on the characteris-
tics of multi-category operations, it constructs an inventory optimization model to realize the sci-
entific allocation of inventory funds among different categories, balancing overstock risks and
profit goals; relying on the fluctuation characteristics of logistics timeliness, it establishes a timeli-
ness-linked pricing mechanism and supply chain contract management model to accurately quan-
tify the impact of logistics costs on e-commerce operations. The research confirms that these quan-
titative methods can effectively adapt to the operational logic of cross-border e-commerce, helping
e-commerce enterprises optimize pricing strategies, improve inventory turnover efficiency, and re-
duce logistics costs, providing practical guidance for the refined operation of cross-border e-com-
merce and promoting the transformation of e-commerce operations from empirical decision-mak-
ing to data-driven.
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Figure 1. Commodity pricing simulation
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Figure 2. Pricing path simulation under different expected adjustment rates
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Figure 3. Cross-border apparel pricing path simulation
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Figure 4. Monte Carlo simulation of portfolio wealth

4. HHBEM BN FBRIE

DOI: 10.12677/ecl.2025.14103189 635 N e


https://doi.org/10.12677/ecl.2025.14103189

=
hed

70

60

50 [

30

20 -

0.9 1 1.1 1.2 1.3 1.4 1.5
RAM s

Figure 5. Final wealth distribution
E 5 REVMESHE

B2 R R A S B R R LTS, EFAEEENE), fFEaPi. SR&WE A L0
FHIE, R BT RESRAS = 11 KT I [l

BT PR S K AL TR R IR LU BCPEAE B, RS R R AR B L, AR AR B sk AR
E R RE o O BETC B R, ~PATIR  AR . FE 3C P B EAE B, BAR LU s R s, (H
RS 85K

Xy e 77 SERENSAE T AR UL K [T I, SEBRLEGE 10% Al et &, A RO 1 XS 5 &
A ER A% YRR

5. Vasicek IRBIEBIRE HYRMNBES BN FHIRA
5.1. BRI Eh AR

DA [T 22 56 S A2 LS BE A2 N, 25T Vasicek BEBYBAUMDRIN 2, SHO B ME 92br: W16
ML, =15 K KEPPRINO=12 R, NHEEhFo=12K. @M 15, MBI Hris 838
M RS RO

5.1.1. ¥HEEEFFEEE

S R T 6 Fiom e

MAADLES Fn] DL W52 3 Vasicek B FME BN R Rk . AR R0 15 K, & TP 2 12
Ko BEAERTIRHERS, FrA SRR AR5 R I P 1B 2k 12 RIS ss, X —ILRIIE T Vasicek
L B0 A R IR A s 2850 1) K 4788 7K P il 1 )

5.1.2. ¥{EEIERE RN
B EI T 15 7 BLE AR 2 FoRgi 2R

DOI: 10.12677/ecl.2025.14103189 636 N E o


https://doi.org/10.12677/ecl.2025.14103189

Vasicek 5 ARURHIUTUIN L - A [FI45{E 5] 55 B (k) AT S

17
—k=0.1
- - -k=05
.......... k=10
16 — |- k=20
E KIS

YIRS 3 (OR)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
A (4F)

Figure 6. Vasicek model simulation of logistics lead time under differ-
ent mean reversion speeds
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Figure 7. Distribution of logistics lead time under different mean reversion speeds
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Figure 8. Dynamic pricing model simulation
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Figure 9. Simulation of long-term supply chain contract pricing
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