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Attribute Sentiment Classification Towards Question-answering Text

JIANG Ming-qi' LEE Sophia Yat Mei* LIU Huan' LI Shou-shan'
(School of Computer Science & Technology.Soochow University, Suzhou 215006, China)!
(Department of Chinese and Bilingual Studies, Hong Kong Polytechnic University, Hong Kong 999077, China)?

Abstract The goal of conditional sentiment analysis is getting the sentiment polarity of whole text, which is a coar-
setask. Recently, with the improved technology,the sentiment analysis task is also refined,and the researchers hope to
get sentiment polarity of given target of the text. This paper’s purpose is getting the sentiment polarity of product at-
tribute on question-answering text. To perform attribute sentiment classification towards QA text pair, this paper pro-
posed a novel approach based on attention mechanism. Firstly, this paper concatenated the attribute information on an-
swer words’ vectors. Secondly, this paper leveraged LSTM models to encode the question text and answer text. Third-
ly . this paper got the relation of question and answer by using attention mechanism and got the whole feature of answer.
Finally, this paper got the result of whole feature by using classifier. Empirical studies demonstrate the effectiveness of
the proposed approach to attribute sentiment classification towards question-answering text.

Keywords Question-answering text,Sentiment analysis, Attention mechanism

[5]
’
’ b o
s N , s
N N o 1
o . B 1
“ ”
o b
“ 6p’7
( N . ) .
bl ( SVM,
) [z-s] s s
9 o b
[4] s [6] R
’ o b
(61672366) B
(1994—), s N , E-mail . mgjiang@stu. suda. edu. cn; (1980—), . .

R , E-mail:lishoushan. suda. edu. cn( ).



6 2019
(@D )
, s (2) )
LSTM ; , o
) 3 ,
LSTM ; s o
1 ‘ » 2 o
2
6p. p P
424 98 3003 352
z 8 3.2 LSTM
o4 LSTM™
° , . Gravest™ 2013
2 LSTM ,
’ LSTM ¢
o i, =c(W.X,+Uh,+V.C,—1) (D
’ _ ¢, =tanh(W .z, +U.h,—,) ¢))
) Semantic : .
Evaluation(SemEvaD)"” 2014 fi=o Wz AU Vo) @
a=fOc+iOc¢, 4)
0,=c(W,x,+U,h,—1 +V,c,) (5)
. Jiang 7 h, =0, ®tanh(c,) (6)
. ,o logistic sigmoid 3105 190050, .
R t ;;t
. Liu sh, t LSTM . LSTM
s ., Tang s
. Tang LSTM s o
[10] s LSTM 3.3
s Lambert [ s
LSTM )
. Ma 012 o s
o LSTM ,
, LSTM )
3 b
3.1 1 yQui Quu
“@ 992) R I,STM R
’ ° th o

D http.//alt. qcri. org/semeval2014/taskd/

2 https://www. taobao. com/



11A s 7
h h hgr A s c A
1 : : Loss(y.y)=—2 2y * log ¢ (15)
i=1c=1
LSTMA A ) ,C o
O Ow2 Ot
1 “ ”
) 3 N
’ Au‘l Auu\' ’
1,9 1, ° ’
. 1L Jieba"
Z“if,gx' D Keras” . ’
L S T i . , python  gensim”
LSTM ha s .
hu,\r . ° )
o =LSTM([Au, shyu D ) 200, 3 .
-—
he =LSTM([Ay: shyn ) (9 3
> -
hai =hg D (10) n
s ha hay LSTM 64
20
hom » softmax 30
ay an s : 30
Batch size 32
w; =tanh(W, [ hy; shom 10,0 an
Macro-F1
a,=softma1(u,)=M (12)
>exp(u;) ° E
=1
. . _ o . precision * recall
sLhei show ] hai hgn <IN, W, F,=2 precision T recall (16)
+bu o a=laazsay] , precision srecall L F,
H gj 2 il Macro-F1
B RBKEE c
MacroF,= X2 F| a7
softmax =1
FEAEXARERAE ;F‘i ¢ F1 [15]O
—l B
I A ELSTM ’ .
CESEN LY
l ______ DLSTM;, ,
_ Am A Aun LSTM o
2 2)TC-LSTM: LSTM ,
LSTM o
ha  ha . t, |
N °
ta= Zaiha; a3 3) ATAE-LSTM, LSTM
softmax
y=so ftmax(W, * t,+b,) (14) .
W, softmax . b, sy 4)IAN: LSTM

D https://pypi. python. org/pypi/jieba/
» http://keras. io/

) https://radimrehurek. com/gensim/



2019

5 QA-AE; .
/1 b
Macro-F1 o
, ., LSTM
s . TG
LSTM ATAE
9
. TAN
s TIAN
. QA-AE
9
b )
4 F1
( /0
Accuracy Macro-F1
LSTM 84.99 57.1
TC-LSTM 86. 96 59. 14
ATAE 86. 54 59.96
IAN 87.96 60.5
QA-AE 89.09 63.6
F, , 5
5 F1
( 0
LSTM 52.79 26.67 91.81
TC-LSTM 54.75 29.63 93. 04
ATAE 53.09 34.29 92.51
IAN 56.38 31.58 93.55
QA-AE 62. 42 34.29 94.10
b
b
. IAN F
9’ o
ATAE
s . QA-AE
Fo
b 3
P‘l ’ 9
b
5 LSTM
5 softmax R

[1]

2]

[3]

[4]

[5]

(6]

(7]

[8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

GO A,BHAYANI R,HUANG L. Twitter sentiment classifica-
tion using distant supervision: CS224N Project Report[ R]. Stan-
ford,2009.
MULLEN T,COLLIER N. Sentiment analysis using support
vector machines with diverse information sources[ C] // Procee-
dings of the 2004 Conference on Empirical Methods in Natural
Language Processing. 2004.
KHAIRNAR J, KINIKAR M. Machine learning algorithms for
opinion mining and sentiment classification [ J]. International
Journal of Scientific and Research Publications,2013,3(6) :1-6.
. . [yl ,
2017.,61(5) :132-140.
BOIY E,MOENS M F. A machine learning approach to senti-
ment analysis in multilingual Web texts[ J]. Information retrie-
val,2009,12(5) :526-558.
JO Y,OH A H. Aspect and sentiment unification model for on—
line review analysis[ C] // ACM International Conference on Web
Search and Data Mining. ACM,2011.:815-824.
JIANG L,YU M,ZHOU M,et al. Target-dependent twitter
sentiment classification[ C] // Proceedings of the 49th Annual
Meeting of the Association for Computational Linguistics: Hu-
man Language Technologies-Volume 1. Association for Compu-
tational Linguistics,2011:151-160.
LIU P,JOTY S,MENG H. Fine-grained opinion mining with re-
current neural networks and word embeddings[ C]// Proceedings
of the 2015 Conference on Empirical Methods in Natural Lan-
guage Processing. 2015.:1433-1443.
TANG D, QIN B, LIU T. Aspect level sentiment classification
with deep memory network[ C] // Proceedings of the 2016 Con-
ference on Empirical Methods in Natural Language Processing.
2016.214-224.
TANG D, QIN B,FENG X, et al. Effective LSTMs for target-
dependent sentiment classification C] // Proceedings of COLING
2016, the 26th International Conference on Computational Lin-
guistics. 2016,
LAMBERT P. Aspect-level cross-lingual sentiment classification
with constrained SMT[ C] // Proceedings of the 53rd Annual
Meeting of the Association for Computational Linguistics and
the 7th International Joint Conference on Natural Language
Processing (Volume 2:Short Papers). 2015.781-787.
MA D, LI S,ZHANG X, et al. Interactive attention networks for
aspect-level sentiment classification [ C| // Proceedings of the
Twenty-Sixth International Joint Conference on Artificial Intel-
ligence Main track. 2017:4068-4074.
HOCHREITER S,SCHMIDHUBER J. Flat minima[ ] ]. Neural
Computation,1997,9(1) . 1-42.
GRAVES A. Generating Sequences With Recurrent Neural Net-
works [J]. arXiv:1308. 0850,2013.
SOKOLOVA M, LAPALME G. A systematic analysis of per-
formance measures for classification tasks[ J]. Information Pro-

cessing & Management,2009,45(4) ;427-437.



