The 32nd Conference on Computational Linguistics and Speech Processing (ROCLING 2020)
The Association for Computational Linguistics and Chinese Language Processing

B E AR R S E AR A
Building A Multi-Label Detection Model for Question

classification of Auction Website

PRGN 1-Ju, Lin
RAREEREHEHE
School of Big Data Management

Soochow University
06770024@gm.edu.tw

SE% Jheng-Long Wu
HAANEEEEREHER
School of Big Data Management
Soochow University
jlwu@gm.scu.edu.tw

RS

HERSIEYIC RIS IR E AN BRI - G HE G E AT LA E R - 1A
LS TR PR FIRIHY S — SRR AL - By T RRDAR P RS fE AR R R Y 7R
Ko AHFEE ] E 28E S e B B S ER B Rl - E sl R P 2 SRR A A o K
AH5E HHY RofdtE— (8 2 IRy BIEBE RS HER R RS Z MRS
THEREEVFCERAE > LLURGFE R T Rt AT SRR M sH B © A5 E Ll TF-
IDF #1 Word Embeddings <& Fyfd s [=] &8 F AT TR Z0E R - DU ERA Extra Trees -
Logistic Regression ~ Random Forest ~ SVM 5 VUfE{& 2328 5 /R B A Ef T4 Ja s R R
3L AW E RS IR E TF-IDF AYEERHEEEA - DURFERD Extra Trees S34HFAAY > H
TIRRUR e - &2 0.8285F1 0 - BURER KA E M 2 % & M AR S ] A
S a k| 1A
Abstract

Online shopping (e-commerce) has become an indispensable type of consumption today. The
problems faced by the customer service center in e-commerce back-offices are more

complicated. This research’s core content is to explore how the customer service center to

improve the workflow to provide customer’s needs solutions by using machine learning
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technology. In this study, the detailed and rough types of multi-label detection predicted model
was trained by the customers’ questions texts about the products of auction website

“RUTEN" . The TF-IDF and Word Embeddings methods were used to extract the text
features, and we experiment with Extra Trees ~ Logistic Regression ~ Random Forest ~ SVM
classification models to build a multi-label detection model. The overall result of experiments,

the features extracted by the TF-IDF method, and detected by the Extra Trees classification

model have performed a better F1 score with 0.82846.
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Keywords: Question Classification, Multi-Label Detection, Text Mining, Word Embeddings
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4 Iy BSERE 2 B BEEE iR
st JEERD R &R B TR &t
BlE 55 1,889 888 1,474 641 4,947
By - 302 124 202 77 705
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x5S EEMEF P REEREEER SR
A TR I
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* 6 BERMEZ FEBEET iR
BWRE ANl TITEOCPEE ORB bR BEN SRS

BllEES 4,754 10.52 8 5 9.47 89.60 0.149
bt 1,206 9.93 8 4 8.28 68.56 0.345
AR 2,029 9.59 7 4 7.81 60.92 0.23

(=) Ehiss
TRy - W3R TR - AR E SRR AR/ TF-IDF G - ARSI
EHVER 52 Fy 4,754 (B EEEH > g/ DA 50 {EEEEH - 1] Word Embeddings #357 » 5%
20 ZHFI BAERERE » PL SO RyERiEE - £ R 1,000 - [ 4 fEREREEE S UEEDA S
HELEE - ATLURIER 8 FR -
7 SR R AR E

EE(LITA A E(H
50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 1000,

TF-IDF 1500, 2000, 2500. 3000, 3500, 4000, 4500, 4754
Word Embeddin 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550,
g 600, 650, 700, 750. 800, 850, 900, 950, 1000
F 8 HEHEVESYELTE
TREEEE S ATE ZEERTE
Extra Trees FRIEEE (n_estimators) 100,200, 300, 400, 500, 750, 1000
TE#H{E(penalty) 12
Logistic Regression K55 (solver) Ibfgs ~ newton-cg
IERLEEE AV EIE(C) 1, 10, 100, 1000, 10000, 100000, 1000000
Random Forest T & (n_estimators) 100, 200, 300, 400, 500, 750, 1000
ey # (kernel) rbf ~ linear ~ poly ~ sigmoid
SVM ,
scale’(gamma) 0.01,0.1, 1, 10, auto

¥ HERRIIS RIS I HELE -
(=) SR ks
B e LUgss R EETHHIGE SR 1T R R S BEUE 845 W DU (2 B HEE R
TGS LT TR RGSE A - TR SR T IR Al - ST E I
WF= 9 i o #2fe D) TF-IDF #2JC Extra Trees TEHIRU SR F2 (3 » F1 578072 0.82846 ; Word
Embeddings AIILL SVM JHELAFEAT I TR -
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* 9 MBS R BOSER

BEvE  XEREA ESE Accuracy Precision Recall F1
Extra Trees $51#1=1000, estimators=400 0.6214 0.9146  0.63560 0.7500
Doc2Vec Logistic Regression 4%£=800, solver=newton-cg, C=1 0.6736 0.8519 0.7797 0.8142
Random Forest $5#=750, estimators=400 0.6275 0.9162 0.6483 0.7593
SVM $51#=550, kernel=linear, gamma=auto 0.6832  0.8560 0.7811 0.8168
Extra Trees $5#=750, estimators=300 0.6171 09166 0.6285 0.7457
FastText Logistic Regression 4%1#=600, solver=newton-cg, C=100  0.6658 0.8266  0.7910 0.8084
Random Forest 51#=750, estimators=200 0.6240 0.9042 0.64620 0.7537
SVM $51#=850, kernel=linear, gamma=auto 0.6710 0.8558 0.7670 0.8089
Extra Trees $5#=400, n_estimators=750 0.7172  0.8820 0.7811 0.8285
TE-IDF Logistic Regression 45#=3500, solver=newton-cg, C=10  0.6954 0.8720 0.7698 0.8177
Random Forest ¥5{#=450, estimators=1000 0.7215 0.8901 0.7719 0.8268
SVM ¥5{#=3500, kernel=linear, gamma=auto 0.7102  0.8911 0.7691 0.8256
Extra Trees 51#=850, n_estimators=500 0.6310 0.9138 0.6511 0.7604
Word2Vec Logistic Regression 451#=650, solver=newton-cg, C=10 0.6641 0.8432 0.7712 0.8056
Random Forest $51£1=850, estimators=400 0.6414 0.9098 0.6695 0.7714
SVM $518=550, kernel=linear, gamma=auto  0.6728 0.8551 0.7754 0.8133

Wi 10 BdgFR  HE &R TR S NI SRS 7 DA TF-IDF 50 Extra Trees
AITEDRIS R B > F1 43850 0.8734 5 T Word Embeddings HI|LIFEHD Logistic Regression
TR ST -

7 10 SHIEEE > TOBREERI R RO R

Bt OlEER ESE Accuracy Precision Recall F1
Extra Trees $541=900, estimators=1000 0.7041 0.9029 0.7437 0.8156
Doc2Vec Logistic Regression 45{#=850, solver=newton-cg, C=1000 0.7285  0.8668  0.8244 0.8451
Random Forest ¥5181=1000, estimators=750 0.7032  0.8987 0.7489 0.8170
SVM ¥5#=750, kernel=linear, gamma=auto 0.7206  0.8728  0.8133 0.8420
Extra Trees $581=900, estimators=1000 0.6928 0.8943  0.7333 0.8059
FastText Logistic Regression $51#=850, solver=newton-cg, C=1000 0.7372  0.8584  0.8444 0.8514
Random Forest #5481=1000, estimators=750 0.7084 0.8919  0.7578 0.8194
SVM 51#=650, kernel=linear, gamma=auto 0.7163  0.8689  0.8148 0.8410
Extra Trees H51#=4500, n_estimators=300 0.7807  0.8944  0.8533 0.8734
TE-IDF Logistic Regression #5{£=4754, solver=newton-cg, C=10  0.7502  0.8867  0.8289 0.8568
Random Forest ¥5181=350, estimators=300 0.7641 0.8764 0.8348 0.8551
SVM H5#=4754, kernel=linear, gamma=auto 0.7572  0.8895  0.8289 0.8581
Extra Trees $5{#=450, n_estimators=100 0.6928 0.9044 0.7356 0.8113
Word2Vec Logistic Regression $51#=750, solver=newton-cg, C=10000 0.7102  0.8393  0.8356 0.8374
Random Forest $518=550, estimators=300 0.7041 0.9041 0.7541 0.8223
SVM 5{#=500, kernel=linear, gamma=auto 0.7111 0.8653  0.8089 0.8361

(9) &ERHr
1. (e PR o S B ()7 TR
AL E ~ TR AT FESY B LL TF-IDF #1 Word Embeddings J8 S04 FEUHISUR B (07 47
SIS R TEERE - AiE 2 Aor o B MR g o PRI SR =) > F1 oy

382



The 32nd Conference on Computational Linguistics and Speech Processing (ROCLING 2020)
The Association for Computational Linguistics and Chinese Language Processing
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09 09
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= 0.7 =
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Z g
= 06 =
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05
0.5
04 1 2 3 4 Overall
1 2 3 4 Overall ——TF-IDF & Extra Trees  0.88764 0.84641 0.73684 0.54545 0.87339
——TF-IDF & ExtraTrees 085219  0.80380 073826 047619 082846 ——FastText & Logistic
—Doc2Vec & SVM 082706 080781 080982 056522 081684 Regression 085830 | 084295 | 074576 | 066667 | 085138
IR EIEEE el e p i )
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