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Abstract

With the rapid development of e-commerce, platforms, merchants, payment institutions, and logis-
tics enterprises have accumulated vast amounts of user behavior data, transaction records, and op-
erational metrics. These datasets hold significant potential value for recommendation optimization,

XEGIH: MR BIEESIE R T RS R P N FRTR D] BT 5598, 2026, 15(9): 695-704.
DOI: 10.12677/ecl.2026.1591048


https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2026.1591048
https://doi.org/10.12677/ecl.2026.1591048
https://www.hanspub.org/

fihER

precision marketing, and risk management. However, most e-commerce data is scattered across
multiple entities and often involves user privacy and commercial secrets, rendering traditional
centralized data integration approaches inherently limited. Federated Learning (FL), an emerg-
ing distributed machine learning paradigm that enables model training without local data migra-
tion, naturally emerges as a novel solution for collaborative data utilization in e-commerce con-
texts. This paper first systematically analyzes the characteristics of e-commerce operations, high-
lighting key features such as massive data volumes, rapid updates, diverse sources, strong heter-
ogeneity, and privacy sensitivities. It then examines federated learning’s primary applications in
core scenarios—including personalized recommendations, targeted marketing, risk mitigation, and
fraud prevention—and further explores its extended value in advertising delivery, search ranking,
and supply chain collaboration. The study also objectively identifies challenges in current federated
learning implementations: data heterogeneity, privacy protection risks, high communication costs,
and difficulties in cross-party coordination. The conclusion emphasizes that federated learning ef-
fectively enables collaborative utilization of multi-party data while ensuring data security and re-
specting business boundaries, demonstrating exceptional application potential and growth pro-
spects.
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Yot Al S5 EARE AR RIS HoREES . Mok B AR AT AE 22 5%, DRIUR B RIBH "7 o) FAEVE b, At
SREER R GE—UMENLH] . BE B bR iE . UaE 2> Bo 77 SUEE IR A [25] . Rk = G — HI VMR, RIS
ARG AAT, e DA S 55 AR I8 AT, I A2 RN AE IR 2 S VE S 2 T e et 4 11 . A 1 )l
Zife. BUREE. HEH T BORPHESE — RPN TR RS Bitt, Bl in 2o 8 208 ) H B B F
B TR AA XS I P B RS A, SR ROR S P A U S5 VR BRI A R RURE AL XSG A2 AR 4G

BT Bl KRR & 5N FAESOR EAFERI R 220, BRI A 3] (e 2 2 25, K7
FEAEONE R NEERGE ., BRI, eGSR, /NS BEBOA TSR A f 2 A At
fiti i, AL A IR T TR PR A TR R S BRI AT I A AEALA,  IBCHR 27 ST RS 5y 1 B e ol i B
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AT AR AL B2 o

AR HER LR X S i

(1) MHLHIMEEHEE, %5 577 ML 2 77 U FG BN, RIAE S48 Al 22 B Bdi (P A 7 .
RNGRE bR SRR T a7 B RS A& 5 20, AR 20T Sl & A Pl B A A P ORn 22 2 34
W V1SRRG S AR A 5E 1

(2) MrHERIHRE, %5 577 NG — RIBRHL 2 317 6 R AsfE s 1, BRI & ar Bt —
(K] API 32 L1 B AT BRI ZRiAE . BUBRAZ B AN H T DhRE, MTIRERRI AR . SCATHLR
P AR NERFR 22 S R G RA . R /NE SN &, B2 217 6 N R A 58 AR AR IR 2 ST HoR B
ARG E TR, UISEREMRF & 5 ML .

(3) BERUHCRVFAS AR 2 70 BCJR T, BRI 201 6 BB B 4 — WA PP TR AR, e R8T #efk
eIt RWWHRETH EUNERRIETE . Wi o O R AR TH45,  JOF HARYE X LR AR PG %52
577 BB TR AR TR AL S5 e, AT AL AP B o BOALARD, RIS 9 2 2 S R .

(4) MiEsthsens g, T Um0 B - RORVPAG - IR 5838 - IUBLHE” IOBR AR R PR RS
VE I RS, DR R R Al FT DS AE U /S Wiz WA 37 S0l e, RS I 02 R R ERE AL
WoifL S TN A, FRRORARE . MBS, HRAZER Y R BSOS REE B e H P R, s
BRAEY

5. it E5RE
5.1. 45ig

RSOOSR 57 SIAE BB 3 5 N SIS T B VEAR I 7E,  BF TR MR 2 20 Dy WL R 3 55 o A el
ARG T AT R AR . BAA UL AR AR . R E . KRS SRR A% 0 55 R S PR
OB, AU AREEE IS W, T H ISR mAR B AOR (1] [3]. B0 T B2 I E R 5 4
T8 A8 AR AN RLE I [F) 5 A T A S o B 7 BRI 2 S0 A R R 3 5T ISP T Wi B AR T
REVE H A Bl (X SR

5.2. RE

IR 2 AE HL R U 20 T R IR T, 5 AR A LR 37 55 v SR S e S R BB IR 2 30 B
DS v Kt 22 4 ORI RE 0 (0 [RI I 5 e @ 5 R0, 58 — RN BRIR IR 2% S £ LS’ R PR BT v (1 TR Ak v
BN A AR AE R R S 2 D7 MR, 35 =R A A KB RN TR e SR, TR KM i 5. B
BORAWI LR, IR 51 A B A R R e AL IS ' P A4 S8 KA I [5] [15].
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