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Abstract

Against the backdrop of high-frequency interaction and multi-source data parallelism in e-
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commerce scenarios, this paper constructs a combined framework of big data statistical methods
for precision marketing. The framework integrates K-means user segmentation, candidate re-rank-
ing based on collaborative filtering and linear regression, and ARIMA rolling prediction, so as to
coordinate customer acquisition, conversion and retention. Taking an e-commerce platform (Yigou)
as a case study, the proposed methods are implemented to address pain points such as inconsistent
data calibers, cross-terminal identification breakpoints and mismatched contact rhythms, supported
by a unified multi-dimensional evaluation system and engineering iteration mechanism. Online ver-
ification results show that under the same budget, the conversion rate increases from 3.2% to 5.8%,
ROl rises from 1.17 to 1.43, the 30-day retention rate improves by 10 percentage points, the repur-
chase rate increases by 3.2 percentage points, and the customer acquisition cost decreases by 9.6%.
The study further proposes privacy-first schemes of federated learning and data clean rooms, as well
as an MLOps governance path, providing a reusable paradigm for e-commerce platforms to achieve
strategy closed-loop in complex contact environments.
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WREAE IR BB, MET kS B — B AIESE . DI SO 5, Bl SR RS SHHIE L
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ETt15%, FI P EALRAE 2023 SEAU0N 3.2%, | BRIBGREANKIT ROI KL, IS A FEA L. &
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Table 1. Comparison of core marketing data of a platform from 2022 to 2023
# 1. EF & 2022~2023 FE W OHIBT LR

fabr 2022 2023 A LA,
MEIRBURA(CNY/HT ) 28.0 32.2 +15.0%
&P FH(CNY) 120,000,000 138,000,000 +15.0%
H P A 22 (%) 36 3.2 -11.1%
ROI 1.28 1.17 -8.6%
HiEAFP(N) 5,200,000 5,600,000 +7.7%

SEE 5 R K (min) 4.6 4.3 —6.5%
AN (CNY/AT #) 168.0 171.0 +1.8%
2 (%) 22.0 20.0 -9.1%

B AR 5 H (%) 420 38.0 -9.5%

3. KEIRGIT A A ER FRSIHEEH PR R
3.1. APEHEEFRE K-Means BE 755N B

B K-means BERERH: HE AP AT HEE LS SR . FEARE KL CERAS T E R, 1 H
K-means FJitHEE&ERAL, "@BMtERER, HZTHREFTICTIE, &5 RRFTY0 0P EAAR)
oo M ZEIREEISH BSCAN, K-means 7ET PR PICIHA LMY B, JFHEEDOREWEER R
& XV S FRZE[5]

FAIEE PR DA AR AL B R . #1003 6, Bk B f R e B 5 2 15 - 230 Ba i (min) . 47 30 d 3K
AR JE 7 d IAIREL. JT 90 d BT v i (8] B (d) & B4 DA R R 2 MR R I L2 H . BT854y
M ENEAEIR KRR B ZESR, il e & DB o B, T SR ML 8, TR z 3
FrvEAL :
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Ferbos e H 2 (E 3 A5 Fn e 22 RO HEAT AR AR PR, SRV B AR (2 45 775 2 i A P g 75

KABHf E A - 38 R RETH SRR 1R 227 77 (SSE), JR& & i RIz & I SEhr i RRITRE, Z KM
2 ImF 8 HyMS {5, SSE TRERIIEEEAE K =5 I BIRARL: [ L5188 HBHIN, 5 MR “ w5k
BL7 CURAEDGBAL AR PR R ALY “UTEREL” F2K, R T RS ILAC . RAHE K
=5,

FEF P A3 R AR T, K-means EFEAZ BRI K AT, REEFEA DS B0 B3 A
K/ MEFRN A, NIRRT PR B — RN . & TR RN E R S5m0, Wit
THRFIEREAT 2 0 BRI AT S (E AR, 1B k-means++A] 46 10 LA AR W EBIURE I, 45 1k kN ¥ A H
PRERECT B R IR AN ERRAGIR & 26 . SRR i B, MR TUAREE . R HT 5 (R ey
TR [6] -

EEXIET- &, BRIV 85 2 P00 B ming 3 30 d ISR, 3T 7 d I REL. 3 90 d i
Vi EIRE d F S AR A . TACE AR B (EREAT AR AN, FESB AT R AT SRS, AR E
BATERACEE, DN & M Rig B AWk E Ko YIZR5E UM 0BT 5 dr 4, JA98 R mdi
VESEAY | JEAEXEAL S U RS, TSR RN CRM SHERE 5188, il LA ) 4 A& 0, TAE
BT I A AR R, ISR KRS AR A e M 5l A T 45 SR T B T HRAT i

d(09)= 30w f

Hor, d RopFEARRIIKIRIEEE, x 5y AW FRHEFR S, p NRHEAEREL x5y, NESR | Yk
JEE L AHUE

3.2. MEHERGPHHEEIESEEE)A 04

W FHAE TP OO FIL D8, B R DT 6 5 b R LR, ST B P R e R D) 3 BB v
JRBNEIREN s T AT R SR AR, I ST DU Y B RG  SE Z i B T S T e
fRECE, AT REMAEE. LUEREDRNE TR, IS HTRREESR, o
WP PG BLE SERF AR T SR L b otk 38 & S5 F AR (BN ) BRAE L[],

P I PRI DG Y : XRR PP AR BT IRE, RUSEIR 1 20 IR 3 43 MK 5 AT m
Bl REBIAATE . 38 M B/RIBA R R EOR TS AU RS, HORE 2SR FAC TR 5 R/ i i
JURS o AEBIAT N E L RIE, B ROTREE D 10 A RS, S IWANG R Sh 48 I EMEIRTE, I [R5
IR TR 0 7 RSB B R A, AT A E S .

BT HT G RS A SRR ALYk, TP A R DT A AT AR DL 24 1 X i 4T
RAEF, AR A ST BT R O HERE (5 5 o BRI md Il W SRS A2 A L
Bl a(vrsy, KEE BRI R RBUEIL R LA & L5 BAR P S e SRR R s PR AE URE
VEOURCE, XA ARAE R ELA R b L A 4 2 BEAT INBORAN, 15 20 7 0% 708 b K i 0 50, IF HLah&
B [ S 90 LA S it AT BE R FREAT AR I, T AR Top-N (BIE S & o BRI S T4, 75 S VP 40 b
BEAT AL SRR SR B, [N 24T 9 B0 K AR IE AR, ASERRF RIS ES R 1 AT 2 2T 1R [8]

ro— Zieluvv(Ru,i - Iiu )(Rv,i - ﬁv)
| \/Zielu‘v(RUxi - I3u )2 \/Zielulv(Rv,i - I5\/ )2
orfr, v, FORAR U SV I, 1, N S AR I R R S, R T U T E9E
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SR REEREE, RO e L, BT, RO VEE L, BRI

IHEFF BB R, P T IR L 5 5 5 b F B A b, DU
S 1 7 0 D SR . LT 5 MR 5 S N, A E P 2 M R BE RN B JR23E 7 o B
FHIIERE . 2 H ISR . IR, BRGROBUE . 5B BRAE LK PP 30 d BRASHUAK S, IIRM At
By L2 (ET 54025 SR AT 0 2, 3 LTI Fr 67 1100 P P T30 4 1 S ¢ U6 L 2 o itk
VA LB 5 O~1 X [A], 76 2 R 2502 5 P A7 22 4 UH LA J B R R AR 1 S HE PP i, S
HEFEH 2 5 4 2 A

3.3. EHEMRMAMPA ARIMA HEFFIS

IEH ARIMA R R IR H A&7 78 A a s BT AP R SR, ARIMA @i 2
A LRSS, B R IR (I LSTM) I i Z I SR 8dls 2220, fEIRsh I 5t 50T 44
B, HTREREESR, XFEE T8 FIAEERE[9].

EMIERE: DRSS 202343 H 1 HE 6 A 18 HWHMEFFINGIT, &t ADF 4Rl p=
0.32), AR PRRR S BT M0 )5, JTE ADF K4 (p=0.01), XEWFHE PR . HEEH
KE(ACRE—M Z 0 L EE . mEMKXEPACRHIERE, PIBHE q=1; H4H PACF 7 )E 2
B2, 2w p=2. I AIC HENLLE: ARIMA (2, 1, 1)5 ARIMA (1, 1, 1) )2 ARIMA (2, 1, 0), f&k#F
AIC f/Mf ARIMA (2, 1, 1),

PRI LE R, ER SRR A 25, SHERZE R Ljung-Box Q HEATHE:, /s 10 B p {8 0.23,
WIPEAR AR ZE & T e A X — R A VBB 4a 5% 22 Dy AR 75 [ JFUR B 7% Q-Q BIEEATRAE 45°4k
i, RUDESMIEZ. FAREIED, W C R 3IUT5I(E B [10].

[ A P 6 7E 618 IR I e 5 RO I 7 RS, AW FEAE H [al V5 22 70 1 3~ B /R %
O TIIN CHORAE o 4B DL [ V3 T2 1 6 65 e S B, DAZE 438 SR 25 Bt 35 1A e A1 P A
CATE B P3RS BEALIR N, EMIEA IR S5 B R4 AR Zh il . S804 p. d. q HEMRS
i FAH OGBSI 0 ), 565 BHENEAT G,  AERRORARMESE T 58 Bt TH AR 22 Wy, DARBRAIRARE Y
R R RS KU o

Ziak 618 Wiz E N ZE, WELLH MK EFS, TR H SEHFEMIRC, BEX 7
H R ahie FHZEAT 20, 07 Z P 5 R B e . kMt IR SN i 2 22 7, el 3%
HMHSBBIAMNAG —E 1, HFREER—SWELRE RS W SER TN . ARz
YERRAE 5% LAN, BERIFEVIZRER iz FHAS SR TR D) 3eiiE, 72 2P B LABIAE & B il Z 80 Al Ffs Fui)
WHTHRSOIMATEA T T HRICTE 5% IRAYE, 104 R SRR (B I f AT 3 S ) e B [11]

MEAR A H S FERE, k> E Ko 5 A g Al AR R S e s IR SRS, IR
KA. B B, ahA SRS F AT IS N AR . R R, Gl i Ko B S
TR T RS, ARG W R X3 & F P HEWT, A H N 2 RS EENS, 0625 B A sk
WG RTRALT 5 s A8 22 4 PR AR DA SO B BT IR I B o

4. RYRG T 73 75N A RISURIT(E SR LY
4.1, BEEHER LIRS RIGE

ST RS R B DR X SR S A% O, AT FUIEROCR VPG A R A AL 5 3R . N
7o 5 PR E B B EHE DR . AL R e N R A TR AA It g, D4R EREEEM S
AR EAEENILRCSE T 0, FRAEIRTE S iGN & PN EITIE YR FIORAB < v B it 1) BV 3 1 5

DOI: 10.12677/ecl.2026.159968 58 TR 4TS


https://doi.org/10.12677/ecl.2026.159968

Mrente

AL EEE - RON B E SO E A PTUH DRI WAL 2 AR T30S (1 AR, A% SR LB A sl o koA 1 9 B
S B DL AU 5 3R B R (RIS BN 22 fid e JE R DA e S i 22, AT 220 1 905593 P 45 BT P
HITLPRRANE . PP B A7 B R 0 s o B i i (RIS, R H L L A AN AR R B ge it 4Rk
A5 B G i) B, DL 2 i L IE A AR B A B L4 5 RS R I I RFEEIR 51 70 BIARPUE s
BEE A T O HE RN, 4 i B RS 2 e X AT 0 B, FoRIES ™ A & 50k
BB X R S SR B8 A2 . W ROQERR, LRSI RS —Ba B AN N R EE, MFE
FEHACE, JHEN IR RERIES NG E 8 =ik 1, Gl AR SHREAL . AT R S & 5y
SERE BN, SCRRACR 520 HARN Ty I ) A DR [12]

4.2. BT RFEBREE ST SWAE

HEAYOTG 2023 HEIZE PR 5 NETEHIER AR, AT K-means 41704 A\ CRM, 0 FIEIE 52k
PRI B AHEFHESE A T ik EHE, 42 ARIMA RS FUIIR A5 & 089525, A3k, Hik 5w
AT R BRI . FE— DS I, 4053 5 (1 i A0 S 7Y N AR A A0 8 5 BRI E BE B N3k
1SR PR, W AEDGER B N BELE MRS BRI 5 I PP B 28 1) T T B i il i, i o KU B N HHELE
NG TR 550 5 PN 2 WAL S SReS H BA A T 28R o, DR T L R 0 A B v bt o T 81 v e S AT . 7% B SOV 1Y
&, AR ARG — 3 2 fid U D IERER ) AR 9 VPl B AL, I % SR M P R AR B RS, RIS LA
90 d BB & X HF HERIATHZE, ST 5Kt w22 m[13]. IS B0 0eE
PEAE, BIYEAH RIS SR N, (REEMEIEAE S B HE ) R R MR R G T, AR EE T 23 TR I 2205 7
LB, NI RS R IR TH 25 5.8%, ROl $2F+ 22%, 30d REfF%4em 10 NE . W3 2, MHHT
J R FR AR A0S S I 75 R A A AR R BE R L P IR 2 255 4 R o s (B R TS 2023
- AIB MR K AR Seit)

Table 2. Comparison of marketing effects before and after the application of big data statistical methods on a certain platform
2. REGMARBIBGI A AR EEHBRITER

fabr 82 FH i 82 Ji AR B
AL R % 3.2 5.8 +81.25%
ROI 1.17 1.43 +22.0%
30d B1E%% 28.0 38.0 +10.0 N 4
%% 20.0 23.2 +3.2 MEHY
H AR 5 L% 38.0 41.5 +3.5 NES R
B HA CNYAT B 171.0 174.0 +1.8%
EIRPUSA CNY/HT2% 32.2 29.1 -9.6%

4.3. NREESPEESHLSE

BETHT QEZFEESOHT IS E SR TSz E, PR IRARES RSN
P AFAE 2] o BRALUER DN SR 46 H SAE 2 501 R A, B s bR IR A AT Bl AR IRAT,  $RABURL E L
ML EARR S Bl A i IR AR R, TS A RS 5 36 2 R AP JE TBOK - AR AR B AL T
FEMRIT TRIAS, IR B2 iminAE 5548l TR SARZAEIR SR Z HE I, SRS P M B Jm .
RRTERR, EPREBMEEN, AR FYCRAISS. HbHES =560 E. AR e
FOARLILSE IR B 2, e FYIBR IR 22 AR it SkIk & i AL ], 48 P MR AL B A i Y B0 54, A b
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EINNE S I A B ER A AR, MU BN KRG 5EN AN, B S XS UL
TSR TT R, I CAESZ PR 5 s i B 45 5 A R HE[14] . Bl SR TREAIS AR, Mg sl Rp AL A fif 5 AR
RLRAT 9 MLOps it /K £k, BT [AI L A% 5 2] 44 i LS 0 TREAL AR 2R, 50 B S N\ 23 A1 5 F0 g 1 A0V A% 75
L, BRUEFEIRAE . T B S KB R AT SR KRS P A W] B2 X TR, A e A B AT NP
WS Bt E L. e RN R, B mBia . Sk, w5 E0E R & T
4, DAHRRAG —-F a4 SRE DR, 2% TR Sn RSB LR nZiEE:, FRHE a4 S
B HARATE AT HARREG IS AR HHCREAL A Ml 55 20 S AR AL AL B ke R [15] -

5. &5iE

ASCLAGH Sy FAHE LRI T (R 9 2, R S R R R R R B AR VA R, RS B R
EH A BN BLR AT T G IRTT RO . LR RO T4 T & 2023 S0l Ja iz B 5
WA, BERRCRTTRE S BEE T 4K SE4 I8 DU it R 07 s AR A T HH Bl o DR L AR AT 4
WHE 7 I EGEH, NG & BEESRIMER T B s .

N T IRBERENS AT RRSEHIE AR, ASCE SR T IERRALTBHE I e i B A B HR 45 T % LA MLOps 14 %
Forb, BRFR 2 ST REMS A 1 0S bty b T 2 i AIF 7 v B I B ok B AR A R A MU R AL, PR R
ITRAAESE SRS RGN CRM 245, BHIEGIFEE L AU 2 RS, %4
ARG AR REE, 72 A B 7 AR H G FPRDL R R 58 BUbe i @A o Hodi i % n] DAL B 5 3 1D DLC
BRI ARSI e A B R FOXUE ILAC, B IERASC 1D [ 4hittss, MLOps Ji7K £ ml DA
RAFAE AR T LIAA . BERYERS Jo i 8 (0 TREAUR i, BB HURFAE 70 AT B 4% R PSI 4845 DAL 0
RN L, WES: 3 JRZE#IE 5%, Bies el kTR E )l .

ARARAT LAAE PR AR M S i N A AR T 1) B M DA S AR 20 R I 22 F AR i R I M SIS
SRAE 5 THRIRAL AR, S v iy Bl A8 P K A e 1k LK RT R

S E 3wk
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