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Abstract

With the explosive growth of user review data in cross-border e-commerce, achieving efficient and
accurate sentiment attribution from massive unstructured texts has become a critical research is-
sue in text mining. Existing studies predominantly rely on single models for keyword extraction,
topic discovery, or sentiment classification, making it difficult to form a complete analytical closed
loop from surface features to deep attribution, and the absence of cross-validation mechanisms
across multiple methods limits the reliability of analytical conclusions. This paper constructs a multi-
model fusion analysis framework based on TF-IDF-LDA and TextRank-VADER, implementing a pro-
gressive analytical chain of “high-frequency feature extraction-latent topic identification-fine-grained
sentiment attribution” to achieve deep mining from discrete vocabulary to semantic themes and fur-
ther to emotional driving factors. Taking 10,813 user reviews of towel products on the Temu plat-
form in the North American market as an empirical scenario, the effectiveness, complementarity,
and robustness of the framework in cross-border e-commerce user review analysis are validated.
The results indicate that: TF-IDF precisely locates core evaluation dimensions, LDA reveals the hi-
erarchical structure and priority differences of user needs, and TextRank-VADER advances senti-
ment analysis from overall polarity judgment to fine-grained attribution; the three methods oper-
ate independently yet yield highly consistent conclusions, forming a complete verification closed
loop. The framework demonstrates strong scenario transferability and modular scalability, providing
an actionable methodological paradigm for intelligent analysis of cross-border e-commerce user re-
views.
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Horbr, TR(t,d) fi7E1A t /E3CRS d PR IUIE, RWGZIELE RFBTER T RS EAE;  IDF (t, D) A t
FEREAVFRTERLE D th i B2k, T B WA AL . TF-IDF (R, R IIIZIAAE i iFie
FREE L, [F]IN R R AR PR IR B A B R X0 . A OIS ] TR-IDF B840 10,813 261 F IR EATRAHIE 1Al 2 3,
EECEVFIR T TR-IDF EHEA T 30 oGk . fT TF-IDF fA0E A B H g — E e, /e
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BUEHARAR R AT T RE SR8 . 2822 R SE86 5h 45 N A8 BGIE,  H e e 50 4 A4S, A —
FHEA A3 0.612, WESERE 1698.72, E@Ait2). MIKGEAHE.. JToR B L ES, RRWRHM,
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R GEABAL Gu B3 ATAS A TR A s B P 1) JRS PR AR SR TextRank-VADER il 5455, SEaM « %
PG IR 2] “ AR RS BOH R IR  . ZAE AL TextRank < Al $2HU 725 VADER 158
AT LR, 8IS PR ES 1 EOCHR A BT, A IR O B F EE P, R v S L 15 R AR 1 BT B
RS AV R A

TextRank %% Mihalcea fl Tarau T~ 2004 fF42H, J&—Fpld T EIRIAY (100 I B HE 2 B[ 7] o
O SRR A SCAS BTG (B Z AN S R 4%, AR BT s L, AT SERLSC BT SR . SV
TANBIERE SN2 80E, SH T ERBATS . ZORBEa: 1) WaEER. K MEENT T,
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PATR 2 205 BT s E R
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VADER (Valence Aware Dictionary and sEntiment Reasoner) &t Hutto 1 Gilbert T 2014 G4 H K
B AL AT AR SCAR VLT I 9 ST I A i TR [8]. HAZOLATE T 1) BT E B . & 7500
BANGEC T B ARTE (5 R B AR, B “soft” . “absorbent” . “fluffy” &5 H P PF L i ATVEAN 34l
PA K “amazing” . “sucks” . “terrible” & B IARIL; 2) 1R AL AN SCRPRE L AR B (n
“very soft” vs “slightly soft” ). 75 & {7 S (U1 “not soft” ) M bx s 75 5584k (10 “so soft!!” Y E &8
NOATHE 3) FSCAMAG: EFXNT 140 FRF LA R SCAR TR E, XTHEITFRX B KEAIR., H&RIE
BER ARG RAQER M. VADER Hith lU/MZG4848: 1E R ELFl(pos). 71k LBl (neg) 4 L 51l
(neu) & & A1 1845 4 (compound), -t compound 543 35 [l N[-1, +1], BB +1 RO BRI,
e -1 R .

ALAA AW T 1) L TextRank P SCHEEDNEE i, @ %A E PR I B R SOl D (TG %
5 N); 2) AL JCH A 1 B 1 SCARK N VADER, $REX compound 15157y 3) H e iA Y TextRank
BUEE 55 175 IR 2 2 0 (BN 5, TSR 19 IR B BE45 93 7+ Scorei =W, x|Compoundi| » F W, Jy TextRank
BUEEL, |Compoundi| 91 @GR EE A XEL . 1245 73[R S kS B ] F) 1 SCRE B 5 19 ERIA B EE , Aol g
B R W 8 7= Wt Gk T 1), P RS B AR O mT I A B 1

4, DIRER
4.1. EF TF-IDF B SR4SEIRE RN

5T TF-IDF #2400 10,813 51T IRIEATRAERISEHL, 45 R Sos s il m AR v T i Az O D g
SRR P R MEZERE, T AERZEANARNC . “soft” (GRE) LAk & TF-IDF AL E AL, 76 5 B IFiFh
5 T 90%, A P I TR A R A AR AE ;s “absorbent” (oK) RN E A% O Dy BEAH 5 TR]
I, mAH ELH TF-IDF AUE 238, EDIE T WK M BB IS b2 SR 3N 1E TR AR (1 G BE R 255 “large” (K) “big”
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AKPERE” R IE RS ” 55 FEIRE P PR 7 i O AEAS PSR th S B i AR RV T, “thin”
() “small” (/N)AERNCH) TR-IDF {235 m T HAb Gume], Semth BREA R . ROT 4o AL 36T e
A BRIV B EEE . MGG, TE-IDF AAEEA RER A T R RIS RS A 5 5%
A fRREE .

4.2. BEF LDA H9E=HiRS)

i LDA ERBEA T, M 10,813 KT 4 MEOFHE R, & BEA IO 7
SRR IIATFFAEI R 1 .

Table 1. LDA topic model analysis results
= 1. LDA EFRBI LR

F G5 TR O 1A TR gk
1 soft, absorbent, dry, thin FIRPE . WK, TR R IR 32.5%
2 size, big, large, small BARK/AN, FHEGEE. SR 28.3%
3 color, beautiful, pretty, vibrant BOSEME . RABAEE . WSl 22.8%
4 quality, wash, durability, hook HER &, PekdeEte. sScAwt 16.4%

MRS ATRAE R, F i T 5 ok IR (A e g 22 R L R332 vk o L 60%,
R BRI R DRI, S Y SR BET & MRS IR TR RE ) BURE L H RS, =2
SN VRO OSSR IR 3R s R 3 BRIk 22.8%, Ui BT E SR L RE R P I SR SR B 2 1 4
N o 1S DO 5/ (AP (E V% ViR N (DR R L& & AR S WETE N ST P S VTS VAP Vaalerih S Lk uE
IRIEUNPSES

MLV I TR AR, IEEPFE 2 2O “ BRI . REBHBY” BHFIE, BRIV 98
PPOTEE SERZ O ThRE, I SARIBANIL . RS SR M NAERE s T Ga I VP8 2 9 B — R B A, AR T
ARG B BV, AR “OUBREHRH T BPEI erRNL, RO D REANEE L IR IR AR
BV I E B

4.3. EF TextRank-VADER & 59405 & E R E

il TextRank-VADER fil& A5 8L 5047, $2 T8 Top 10 15 BOGHE], &4k L B B 4 1 1
AT, S5 HUEM 2RI T PSR O RE AL WEIE R ST, Wk 2 fs.

IEFRBN R R ITIH,  “soft” (FRAK) LR i B VEAS 7 1286.72, 1 IR IE+0.92 fLE AL, A IRE)
R IEHE R 2 %03 “absorbent” (W 7K) LA 1058.45 [11455r+ +0.89 (MIHE AR MEAL 5128 —, 1N
U DIRETRAR SR P . “fluffy” GEFLY).  “dry” (GET). “color” (Hith). “design” (Bil).
“price” (MEAY H)&G S 1m 1) P 2% 1E 1 75 )& (compound > +0.68), 2B 5% 72 i FEMA UG, TR AL
R ENE . LB R LA AT . B “quality” (5 &) I B A +0.31, b T35 1E A X
], R RAEEIE—SUEA R HISS 7 BT R, R P BRGA TR VPN, EBR SR AR ik F)
%0 JE T R S I ) 7K
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Table 2. TextRank-VADER fusion model sentiment keyword analysis results
Fz 2. TextRank-VADER Bt &R BIE R X IR 2 s R

Hy CBEE EEMESS % (compound)  HEF KGR HEMAS 1M (compound)

1 soft 1286.72 +0.92 8 dry 498.51 +0.92
2 absorbent 1058.45 +0.89 9 price 462.89 +0.89
3 color 875.63 +0.76 10 thin 356.89 +0.76
4 thickness 768.29 -0.42 11 poor 215.76 -0.42
5 fluffy 654.17 +0.85 12 small 189.64 +0.85
6 quality 589.34 +0.31 13 rough 180.45 +0.31
7 design 523.76 +0.68 14 lint-shedding 152.38 +0.68

) fi A DR 25 5 T, 57 T A7 O B ] 1) B A 40 BRI A 1] SR, (LI5S P 4 o (B 5 71 (—0.55
£-0.72), RILGEESE XS TR, B — R U PR BA% S5 ) BE I KT [R]85 T ) iRl 10
SRR, “thickness” (JESE)LL 768.29 (1) HE A 43 F1-0.42 [ AR 1 A 7 R Ik o B R A, <o
WGE” WA L BRI PPN SRR E A R . “thin” () LA-0.65 HIE BRI —
ENIEIX —JE A, %5 “poor quality” « “cheap” L, JE R 8 2 BRA FE 2 5 & 25 i FO A R EE 2%
“small” (7]N)PA—0.58 [ AR P B RH4E B2 1 1 AR, “rough” (HELRE) LA—0.55 (4155 B P4 41 1) fi
JERARIS I R TT 0], 5 “soft” Tt BT L, b oAb BE T 2R 4 i A AE A — B . “lint-shedding”
(F5E) LA—0.68 {17 AR M By 571 T 1 860 B A e IR OB IA] 2 —, B, PRSI B EKYINH
BRI B i RS ATSENL, A2 w0 55 0 S AR e IR it 45

gr b, HAPIEERER OIS EES . RO AR IR s — S O B AR DR
FHIE. IEMEEEEER T “FHRE” 5 “WokW” BRI OIEEEM, TERGE S JIM 8T fun) i
Flge “BIEA R KoMz FUBHRE . B/ PR S SE PR R, BTN 2 8 B —E iR
3T, DU SRS AR S T . X — R R B S IR RGP R G, AR O
KRG RIEE . RSP T2 —BUESEEm4E R, B modhg Bt AR s 78 0 78 o5 A RV H - 4
s IS

5. ARG LSRN
5.1. fAR4iL

AL Temu P& A6E T R PR A SHEg 5, 5T 10,813 A 2O e 8l , & T TF-
IDF-LDA 5 TextRank-VADER [ 2 B fl & 73 BT AEZE, 585 ARl A 0% S il i 1P e TiAL RS, Ak g2
I E RS R S T AAPSIE Ve, 45a R F. E, RSN XA E T, WRIE T
TZAE ST 5 55 PR R P PRV IR B 1 B R R R A e B M SRR, B RU T ROk

F—, ZHARA R NREFRTCRESZE . 22 75 SR 0 MR 2155 RS v 17 A R 1 4 i 1 7
WAL . TF-IDF B ARG, K v 2 AL D PR 452 . LDA SEFLM B B B Ba & R 4R
R, P A TR EE, WS R RBERER SIR R ZE R TextRank-VADER K& B2 HT
R W 3 2 R VA BR3P I IR A, S 7 R MR R
B NRAREMNE, —MARSEMNE,. BE#dE. TR, LR RS IS 32 8N
Sl 2N B R e B AT o, B T R — AR (S R R E L T .
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B, SRR GUERE T T TSR I T S . TR-IDF SR EUK M B E RFE 1 5 LDA R
F RS = B2, BRI A . oK. RSP RANERZ O PNERE ;. TextRank-VADER 15K
IR /A 5 LDA TR T RO R, IE AR EREE R TRl S Thak e v, s ESE S . RHR
ZEIE S EREE . EMOTEMNA R ES A MNIZAT, A EE SRS, T RGE BT A
W X R Z AR EE AR SR AR MR, W8I R B T AN B, B — B e 2
SRR RS, 58 T B G IR RE RS B

F=, A ER RS RIFHISFOE B S TR IME . AT T O ST E ik, 300 T AE
BRAE RS ISR PR T R E R, (BT R R B R . B R KRS, T
HL IO St AN, R KB PR SOAY, AT S A 2L S R Gk b Bhah, HEZE R 2%
B RA A B4t TR-IDF "] 7HJCN BERT 2535 SR AR, LDA I & a2 32 s A DLid W IR AR
$d, TextRank-VADER 75 A 45 &40skia] it T AR AL . IXPPEERAL, w9 IR T, NG St
FARME T RIE AR (]

VU, Tk RhA s 5 L A IR B R SRR AL 7RI ERAE R AT ia . I P IR R AR
A N EERAL . AT AL TS B R S5 3, A% HEZLHS Bl 553 32 5% S M 448 56 B0K 5 ) B0 IR Bl i e S 7R
BIF TR H AR O 35 A 52 5 SRR r A3, ] B R B i AR e 0 5 7 B AR RR SR I e, A
H ] H A L AR 5 4 T AN B S S BRE SR A IR S . ARSRIF ST i — DR R 2B SIS 1S Sk
THEANT. ZEAEURIR A2, DLACKIE S 54 SGurtBRL N RIS, a8 e i 1% i v
PR T IR B S R

5.2. FZREN

B, PERIERALE 2T 0 SR SIS RIS, BT ARUEIL A AL . 454 TextRank-VADER
BRI PURI I s e R i, B R JEEA R . RS ZE . TORRRRE 1 9 (S i s B el e g, 8
Wi FE AN AT 4E ROk, W BUKSEBIE T, S e E SRR hsife; KT LDA FA % 4
1 S L TR, FRELAGHRL R E SWGE TR RE,  $T 18 5 50 22 R A0 OB i, 7 75 o DL T B A
WS Z S, TRATE BN B O, MRSk 7R = A

F, RIEZBRARSEHUR E A O R BR B A RIE R —E AR R, HERIHRERLNE.
L TF-1DF 55475 U1 P 45 5 v 1) soft. absorbent. oversized &5 i A = 1E [A) 3R] JC 9 EAE KL O, 58— T S bRl
FEL AR SRR SR WRFEEH SRR i SR, e XaEE 851
FEE I TR WK IAE FH AR, B IOV 5 E A1 PPN o S TE VR, R TBOR = i b se 4 11, 2
it B AARAN 5 4 1) A AR K

H =, AT LDA F 5 TextRank 7 [ S 1) A S L E VP U @ S 1R R, 58 B 5 T .
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