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Abstract

As the core channel for user-platform interaction, intelligent customer service systems still face service
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bottlenecks and user attitude polarization, making user behavior prediction critically important.
Based on perceived value theory, this study utilizes the BERTopic model to identify perceived value
dimensions from review data, and employs a bidirectional long short-term memory (BiLSTM) model
with an integrated self-attention mechanism to analyze perceived value scores and emotional tenden-
cies. By integrating user basic characteristics, perceived value features, and emotional traits, we op-
timize the backpropagation neural network (IVY-BP) using the Ivy algorithm to predict user review
behaviors. Results demonstrate significant polarization in user emotions; the IVY-BP model outper-
forms PSO-BP and GA-BP models in both accuracy and F1 score, validating the superiority of multi-
feature fusion over single-feature approaches. SHAP explanatory analysis reveals that influence level,
certification type, functional value, and social value serve as key drivers of review behavior.
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Table 1. List of correlation features of user comment behavior in intelligent customer service

= 1. BEEERAPITLITAXRBKEHER

HRE 4324 IR AR izt
1 5] FH P A
PANIEZETY MRS NIEZR Y
FH P S AR AE i B R AT AL
NS N
F P S
zALIWA W et
ThREME DiRe A PENE
RIGANE RIS E A
FH P B EnAN B DR = AR ) )
HEMmE M E A
TR ARG AN RS VAN A
FH P A B AE 155 A ) 175 1A ) 43
T H b PFEAT N H P RERIETFEA = 0= 1)

2.3.3. FHERE
HE AT R AT B 90 7 K 22 A8 B2 19 5 SRS 2 A E AL 5 [19] 0 7643 VPR SCAR FRBRIRUR: . TR
Pl RIS #E2 B VEEREE . R IS IR JS . AR SO FIRRFE AT BHEEml &, T 43 2145
AME BSCA AT BRI SR A0 T BT 7 B RFAE 7 A1, B AN TVY-BP BB
Doc,=[C,, M, V,, S,, T, D,] (3)

i

A, RRHI(0<i <n) FVFRCA: n AVFIRSCRER: C ORI M, RREME: v, iR
B SRS TR DoORWAEEAL. Xt UL RRRERA T B A, RS A IRFIE R R
Doc, , BN IVY-BP #AL

2.4. ETEEREESGER BP HEMEIERE

2.4.1. B3R

BP 4 M4 T3 K 5T, (H4%50 BP W2 AFAEWT LG BUE BUBFIU SIGE FEAR K R BR . AHE AL 51N
WRBRERAVY) T &R, HARK & B R v A I BUE BUR 10 /201 IVY BRI T B S
waEm I, BRARF 2RI EEtE, s lIEL T NS0, BT /AR L, R 2t
REIF A UIZRITA], g BP 28 W28 SR AL T LF BT A 10 72 i BEVE T S B — 4L AL B BB AL 5 e
VIFhEE, PR RS MERER — AN TTREIAR . ASAOE I H bR R HOP Al LG SR, I R R (BRI

DOI: 10.12677/ecl.2026.155570 724 TR 4TS


https://doi.org/10.12677/ecl.2026.155570

KERE, VPR

HT HARBRBORE), Rom MR . # BR SE e P T 2 (4) A2 18 20 223 ) 9 B L7 A TR R e
i, FEXT BP P ML REAT AL AE , REbRH B R A B R s — il 2 4L

I =1, +rand (1,D)O (1 = L) @

Kb, LNHERENNME: ie[L N, |5 N, WDEBEG rand (1, D) FoRBEHL R —A D 4Ef 1
) B RS BR[O, 11X TR 7, AL RN R R SR LS o RORBITERM.
B EFE R KIEE RN Gy, HAEKEEmRG)%A H:
dGv(r)

— _y/'Gv(t)-go(Gv(t)) (5)

A Gv() AEKEE: v AEKEEEG o MEIERT . BRI A0 5, 153)506) i PR A 1
AL FELAL BP FR22 5 AR I, ELAE) 1 A A T DA R i 2 B T R

AGy, (t+1) = rand’ ~(N(1,D)O AGy, (t)) (6)

Ko, AGy, (1+1) B AGy, (£) 48 B A 1 15 41 A1 ¢ 19 500 UL KRR RL . rand® &/ BES 56 3
(12~  FOBBLAE B N (1,D) Fe—AMEE S D 1 bRHE BRI 5 A OB LI B o 6 4 BRI /P S 1
F LA L AR I AMEIE NS % bR, SSOUR RIS, (LB EH. R)SRE) WY T
BRI A7 T A 1 ELPRWLR ZEfR IS Rk, 5 AL O 74 61 A Xk
BB MBLR T L T RS HUE T A0 U A R AR AR T b

I =1, +|N(LD)o(I, ~1,)+ N(1,D) 0 AGY, ™

L)1, —1,, ). Iter =1
AGV={l/(m ) “

8
rand” -(N(1,D)© AGY,), Iter > 1 ®

R, D R PR AR 1R L URRANE: AGy, A L IR ¢ 7 FoRENEREEA
MR Tter JRARYH. 7 1ASH) I, RAVE AT A KR, b RE S R B SN K, R
(9) 5 R(10) PEMIRE T3t Fe. 7ERERER, A MR A BB IR A A K et Rt B T S B T
T B AR AL L R

11" =1, ©((rand (1,D))+ N (1,D) © AGv, ) )
AGV;WW = Iinew /(Imax _Imin) (10)

R, L, WA A AGY™™ RHAME I BB KT, IVY (L6 BP #4003
R 1 Fi

2.4.2. TEfTIRER

S NLES IR TR R E ELE T AUC {H. #ERIR (Accuracy). A [AI % (Recall). # i % (Precision). F1
HEEFEAR AT PR o AT TN H bR N BIVER SCAR AT 4028, RSO P AT VR s A IE 4
XK, REATTFRP AR, KR SOR 3 RAES o PN AR, 7l ki s, Rl
FHM FLAE, XF IVY-BP #& R 2% (1) 70 0 S5 AT VAL . X S4B hnil B T 1P 20 R8s i vEfe, ARYE
HARI R ) S BEAR RL AR AR ZEAT PR, SRR BT R ROBUR B HE PRI i 45 5, IRIE R 2 LS
I RIRBEN N R R ILZE 2, WHENARAD~14)FiR:

DOI: 10.12677/ecl.2026.155570 725 TR 4TS


https://doi.org/10.12677/ecl.2026.155570

KER, R

Table 2. Statistical table of experimental results
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Figure 1. Flowchart of the IVY algorithm for optimizing the BP neural network
L IVY &AL BP MZMLERIE

3. IWERS S
3.1. RAMERRIZHE

NT R BER IREE R TE AR A, AR FE X BER Topic £ R EAT T H0M, ¥ UMAP S5k
BN n_neighbors = 5 fil min_dist = 0.2, HDBSCAN It & F /& K/INA 100, HE&FBE. @i il
T AR AR 7 DL R A R IR, 1% e 3 Wb J WS B - 4 v, BRI 3. X T
JERATARE, Topicl i3k T X AR S WSE (10 Oy, ALFE BB W B . IR 143 VR A 38 AR Il S5 77 T8I 1) PR
HMe o TopicS BRIENT N T8 RE AT A& ARAE RN LR MR KA, 1 S Bk 7 F 1Sz 2 #k 2 IR XU .
TEDIREM AT TH, TopicO Al Topic3 ARF 1 X HEARA LA & 7] PRI . X LT L], Thfg
PEREXT PR ENANE A B Tk . FEARIRANE T, Topic2 ARAHE T EAHEZERAEEH AR5 5 T
VI, TR P R S SROER B AR S R IA AT o FEARSANMETT T, Topicd JeBE T FH PN TR RER
I AL 2 TTBR IR, R P SRR A 2 E AR . XSS R B, R PR A e 1R
B R BN R, T B T X Th AR RIS wk s XU A 5% 7 THI B IR IR B RIVTA

DOI: 10.12677/ecl.2026.155570 726 TR 4TS


https://doi.org/10.12677/ecl.2026.155570

S

HEE, VP

Table 3. Topics and keywords of customer reviews for intelligent customer service
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Figure 2. Emotional analysis chart
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Table 6. Optimization of BP neural network by three algorithms
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Figure 3. Interpretability analysis
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