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Review Question Generation Based on Product Profile

XIAO Kang.ZHOU Xia-bing, WANG Zhong-qing, DUAN Xiang-yu,ZHOU Guo-dong and ZHANG Min

School of Computer Science and Technology,Soochow University,Suzhou, Jiangsu 215006 , China

Abstract Automatic question generation is a research hotspot in the field of natural language processing, which aims to generate
natural questions from texts. With the continuous development of internet,a large amount of commodity reviews has been genera-
ted in the electronic commerce fields. In the face of massive review information,how to quickly mine key reviews related to pro-
duct information has great research value. It is of great importance to both customers and merchants. Most of existing question
generation models are based on reading comprehension type corpus and use sequence-to-sequence network to generate questions.
However,for question generation tasks based on product reviews, existing models fail to incorporate the product information that
users and businesses focus on into the learning process. In order to make the generated questions more in line with the attributes
of the goods,a question generation model based on product is proposed in this paper. Through joint learning and training with
product attribute recognition,the model strengthens the attention to feature information related to product. Compared with the
existing question generation models, this model can not only strengthen the recognition ability of product attributes,but also ge-
nerate contents more accurately. This paper carries out experiments on the data sets of product reviews of JD and Amazon. The
results show that in the question generation task based on reviews, this model achieves a great improvement compared with the
existing question generation model,which is improved by 3. 26 % and 2. 01% respectively on BLEU,and 2. 33% and 2. 10% re-
spectively on ROUGE,
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F & H M .2020-12-23 3R {& H #1.2021-06-08

HB T R ARBA IS TR AR ST H (61806137,61702518)

This work was supported by the Young Scientists Fund of the National Natural Science Foundation of China(61806137,61702518).
WAEME#E i E UK (zhouxiabing@suda. edu. cn)



BB AR T R A TR R A T 5

273

1 3l

il

Wit 25 3 PO AR 14 R T 4% A ) 8 0 R T R A B A
T, TEA SRE KN EF R ST, R 2020 4F
3 A TR M4 W PR 7,10 12,2019 4E 38 B BB 1k
10. 63 J7 4270, IRt 16. 5%, XA R P =4 T K
A TR R B X B fE B T A IR B DL RO A& P
AT W T2 R 1) e o LA B R X, T XV R A RN (5 R,
A RS 425 4 77 45 A )2 T R S B R A, DT A B R R
HH G I ) 220 45 0% B W K BT S (B . (R FE S P AR e 1Y B
R 0] 2515 B8 A4 B8ORS AR A /N T PR IR 05 8 M BI0RE  n 3
LIPS SR AT 10457 4, T Inl B4 30 R 123 4%, B ik ik
A7 1) A R BRI

Bl 1 AR R TR A IR KW B RS
KRG AR —1,

Bl2 XAFIWZTFIIEELANHO R
R IE TR AY I 9

B 1 AN 2 R Y R LB TS SCAR TR AT S A ap
PIAS TR SCA B DUF Rtk

(D A ] 7 AL, 45 b 4R T8 B0 i A B
IS BASR] A o 8 2 bR DA AT B A S Y 35 T E
H AT mAEL, R mF7 " AR a7 20745, )
5y B R AN A1) S SR 145 H 3R] L 3 (Out Of Vocabulary,
00V),

Q) CARKERE ., 25 .83% B m R PR KU 1Y 83
AREBELPTE 25 MF LI KETE 15 A5 DL 0T e 20
UE 50 % . J8 SCASBOHE AR A TE AR AT R UAE S B
711 I 245 10 T HE At R TRSCA P A P %

F1LHNH T —A7= 5w WA ) 252646, R ol LB,
FURE G AR D A I A B AR B AR TR M AR AE L 3 28R B 2
XA A B . P LUE AR R PR AT A
B ARE 77X ) ), ELAAR (Y i) TR R S T P I OG L
R AL BE B 4 b T ) 33X 28 () ok b B DA, A B TR R
Az 1 0] T A A 7 O DG I A L kR Y ) A R M
4 i) 7

1 RIS
Table 1 Examples of questions

[&] 7 EAERAWAERE A HHRY
RERMERE I RET, BEREHBFAT, RE
JUB A 48 71 DR B A i 28

&

5] 50 B 3l AR U B A TR F AL B — IR R B
TE M SCA A B SR B 1) D 5 LAHESE 19 9% 0 75 40 21 o 9 oAt
B4, WA o Rl & R PR B R B R G . HATE gy
T B B T 20 15 DG U s R AR R A R A AR
T 3% 2877 3 i 28 R A 0 3 L AR Y TR AT X A0 X [
SE AN R JEH R 2 N 25T B9 R 78 E SO B
DU AR o Bl TR JEE 2 >0y TR A 2% A A 8 i 36 L L R
22 1) 2 3 TT B 22 X 5 T B AR B HE SR 9 R B2 2~ O 10k

A R A R Ao 2 D) A e T R I B RE . R
e, B AT AT T R 2 A7 98 B SCAS 45 S T AR IR ) L TR TR
ARG 3t % Do BT84 4 SOAR RO 2 L A A ™ B AR ]

B X A Bl S AR SCHR R T T o S Y R A A
B, R AR G 3 A ple T SCAS I g LA % i Al 7 H A ]
R, [ B BE A AR 77 5 77 i R S B TR, A S T A BT

COFI A8 B A0 52 15 BIL 1 455 TR SC 9 303 5 1) St 3T
o G VT IE Hi AL E A

O H AR % C A BT SCAS BEAT PR AL BER I 58
SCAAR i D TP H0 0+ DA 5 280 A A 20 T 1k 3 B SC
A H AR AR R TR

(3) 5 SRR A Y A7 K45 I 2, 26 T 4 8 )2 47 s 4
I IR G R IR A o AR SO T 19 26 %65 7 i 5 &
BB A LR T T SR X R A AR S BRI RE L A A Y
[ia) R RE 0% B 58 4 7™ i ok A 1

2 MXTIIE

T 20 AFk 0] AR BT vk 3 Ay S W R 2L B RN Y
7 1 R B T 40 I 45 119 07 1%
2.1 ETFTHNUMAZE

A 555 1 15 0 A L A B R RN B TR B 0k . Al
ATTHE i A ) e A ) 9 36 s L T A BUSBE fl ) , 2E  9
K 23 3k N T 0 2 ot [n] RS AR, o I o7 P 380 A o) e 1
Mostow %0 &1 % bl 332 B A A 8 1 o) =58 W, 32 RO 2 L3
AR Chow , what, why) 3 42 Jil 5] 8, Mannem 219 5] AT
—AFETE R G % AR G O R A D A )
Lindberg %51l 52 i F 56 F 35 A5 1844 & m) 8 AR W R 58
e R, Mazidi %1% % p6 T ) A0 H A % DL )
1538 1 1 AR B — BOMEok AR W) 8, SR X2k B —
At S ] g e A« AR RS T B AR PR . el TR U0 RT AR PR T
SR G AR A, W T REZRERAS
LA AT 7 AR DGR, R 25 5 Bl A B LA 4, B ik
Z A B TR0 S TSR A T 9 A Y T R = L AR
A RE 1 0 R 2 A HE SR, DN I A A IR RN HL A TR
2.2 ETHENENEE

T EWESE TNy R B4 4% 55 0 ok I TR L T AT
A A 2 R R A 20 I % 11 AE AR K i e IR R AR AT 55
Du S50 3 M T 5 T 4 1 2 R A 1 T B ML R R 31 3 B A R
I AE A 2 0 A ) () — SRR o 7= A o) B, Zheng SF
FH— A~ 5 T M1 7 120k by 5 O o 1 T O R &2
REAE A 22 0] 46 455 R T A5 1) B A7 47 AT 8 - topl (919
B, Bao S0 AR T XU XTI 4% ST T AU ) R
Zhao %571 58 3 I FH A B 25 AL K A e o) A AR 55
Dong %1942 H 3 F B0 S5 14 2wl B Y, Sy () 80 A B AT 55
FIAT H ik, Scialom %17 224K HiE H A 2 J7 HLH K
2B IG5 I ) AL AR R A At 1 — 2B B T 2 i A R
TA SCAS S 7 R ) DS DL AR ) AR BE 5T OR W



274

Computer Science THEHLEIZ  Vol. 49.No. 2, Feb. 2022

A SCEE T it PR R % RO 1 A B A 22 O iR
A X T AR B0 B R TR AR TR A 204 1A 1 L 7 TR A
A BTGy BB OOV el B, [6] i, 56 7 7 f 37 38 19 [ gl A=
I TR (] Y T B SR G 7 AR DGR 5 S
BN EE . Rk, DUTE A9 1) R A AR R TG 1 AR 4 N
Xf b3 B

3 ETrFmERE iS4 R RE

P T A% T B4 I A A R R A FE ) P I 7 R O
B S, A5 A Y ) AT B B S A G Y A O,
I AR SCAR T — BT 9 IR A AR Y, A T S X — 8t

A5 by A R 5C ) JR P HE AT B 5 2 > W BOF R o A F S
TR AN AN B A R[] AL 7 i 2 IR S P L e T
BERIRU ™ a5 B B0 BE 7 5 HC R T 4 I 2 42 ) 4% (Long
Short-term Memory, LSTM) ™73 2 3 138 SCAAF &, . [ B #F
7 I A3 5 SR T 0 AL R B A N A R TR
A T P S AT B T Sfe 5 T 2 0 1) 3 5 5 i oK SCAS A
FA Y S BN A B TR R AR S5 DA I 3 5 o 4
Az B [ R B4 A T B R
3.1 AR EEESR

ASSCAR N B0 R T A A A HE R o A R R
S AL LA o A i B R BB P P 1 R

Question Generation \\\

| Question I
¥

i
t i
i
i

4 H
1 vocabularyi
= i
1 J

Product Attributes

|

CRF

I
(0000 00]

Bi-LSTM

Word
Embedding
A

Encoding

Decoding

(U4

Product
,  Information
\,

L1 T ™ o A A5 R
Fig.1 Model based on product profile

3.2 XAEERFR

FA T8 B SCAR T IR Bl d RN BLH 2 A 1
{1 swy sws s+ 5w, ) 4L IR T 3 5 88 05 O PR T30 50 1 25 4 14
Tt A R A L] o, T 4 BT R A 3R] ] f e 38 (7D
M) BB X X TP a1 —A4 3
LSTM AR 2= I P A N 25, B4 5 2 . B8] LSTM
W5 A Z TR AR R R FS Chy s hy ks e sk, bR
] LSTM 7 8] (i Fefih B 5] A T 5 (9 LSTM, i 8 5AR
ACAT L A2 i T B9 45 B TR B B R T2 R T RO fE R . 7E X
LSTM W &% Hr ¢ B 20 77 22 9 SCAR oK 18] & b, BR OE 1) B2 5 51
b, i3 1) B2 P 51 b, A B

h,=LSTM(h,_, .x,") D
h,=LSTM(h,. .x;) 2
h=Wih+Ws5h+o, 3

Hp LSTM @ i s {5 8 2l 3 AT W : % AT Gnput

gate) i 431 (forget gate) Fl&i 177 Coutput gate) o

L5 o B J2 X IO A i B J2 R — A BRI ) LSTM M 45 25 44
FEYIN LB 45 050 0 2 T 07 17 B0 194 SC A 7 o T A 0 3 B 3
BT — 2 R IR I 20T M 2 5 #0477 2k — A
ARDS s, o
3.3 BEmEREHMm

T SRR [ B2 2 I R R MR B AT
T A o) A [ B 3 o R LSTM #4574 J M 1 8 7Y
T, R S0 b R AR 1 O B e P Y TR
. SRIE R SRR R W R b, Ll CRF PRS- 42 il
BRI EAEEFERS . REMH -~ 2EEE P ER -4
KANA nXom W RERE  Foh o SR AR ZE B P AR RS ¢ A
FAFRE ] MRS S. AT EREWNTI R .

L=l s by 5Ly s L) (4)

R XARAE B ORI AT R, AT A



B e AE T R A Y [ R A B 5 -
FEFE A, TS EH L RATE AR F A m A TR RTT P(w) = pon P i (@) + (A= p) 2 al (1)

WG R IRZE L F L, I A RN m -2 B9RERE . 3R
fI15E S A 7R FbR 25 17 51 14 53 8

S(H.D=A,, +XP, (5
i=0 i=1
FREE L AR N .

e.\([[.[)

> e.x(H.;7

[F I, 7 sk Ak M AE B AR S5 Y 45 R Rl A B SCA
HamxH,

Mg — AR N FE w2 FE i L1, 0]
bR

x; =concat(x;,[1,0]) 7

LA R — A g M i AR How ) i 2 f5 o B Lo, 1]
FR4E

x; =concat(x;,[0,1]) [€))
Horb s concar J2 H R BB, H T AR T 20 B A 1) 1 R AR
9K J5 A B B TR R xRS
3.4 S FIHLE 5 a3 & g

ST REAE A% T LS A 0 1A B O X 7 AR e
Y28 A SCRLAN i Se iz F A R ML DL & PR IR A B
RS (S B R BUR & R A R T B s, EE
B R SCA AR B3R 7R by 5 RDEHE BROR s, R M) 1 SCARTF I8
HRC A

e =v"tanh (W,h, +W_s,+bu) (€]

pUIH)= (6)

a' = softmax(e") (10)
Ho o, W, Wb, RIS HL

H T AR G R) R A8 3R] 3 ANk A TS AR B 38 T g BT
W T A A A T B DRI O SR B IR T B TR LE B K
R 3o 3 1 L AR B B2 RS AR R DL B fif
T RS s, o ohe 2 2 1 S Fr (1 3R Y A B AR S I A 1 A 3R 4% A

DA I A
h' :%:aﬁ-h,,- an
Poear = softmax (V' (Vs, .k, 1+0) 40" a2
Ho V.V b R SRR B H P 2 101 3 P A ) 1Y
BEA 3

FEABLRI A, O T RE A% B AT b F 5 )k iR B0k [
TFIBA S i 4 th B OOV B4, JATH A A 48 19 &2 ) Hl
il s 24 IV AS 7 7 e rf s w2 R DR S il OGN B
JeXt FH— B T — A M E ., €L0,1], B
BT AR EIMR RS, MR A 2 3RS

Duen =W B Fwls, +wle, +b,.) (13)
Hop mEw ow! o wl DLRARE b, B S H, BT DL AR R
Wi 143 0 AR sigmoid KL,

Don P F— A HEF HORE R &1 BE T DL P 35 HUR)
e ] A RE S, A AT A D S 47 RO G BRI L 5 A gl T LA
A5 3 — A B A % 43 A

A OO LIE RS, R w RTEFENCR T IR A P
Cow) =0 JU [ U A= A4 ) 5 20 1A ATE 48 vh 077 il T S R A 1Y
LR T OOV MR A . M H 2T A AR 2 2 B Ak il A5
T T 5 15 5 ) T R BRI 3 AR A B A oE A B
BLAE R
3.5 E&ilZ%

BB foe 28 451 PRBC AR PSR A o T SE X T A
B AEREAS ] ¢ b 45 R BB B AR I w0 B9 500 KL A
R

T

L1=%Z*log(P(w,*)) (15)
t=0
FLYCT ity P A R 452 PR BN

L,=—log(PU|H» (16>

N TR A B — G — A2 G R I AR
AR Y, FRATDRE I 2R i 7 v B B0 K R/

Loss=L,+alL, an
Forbv,a Sy He 1 2 80, 8 2 B/ B AR A5 2R bR B AR SORE R
i S B e Ja A R S R A IR 2 5 AR i AR RS 0 R
KA IR)

4 SLIf

4.1 KEHE

ARV ) S 5 K S EOR A RURTF 5 AR S T ik A G
7 B TP O LB 2% A6 7 T 52 A B SR % Y
— R I

P2 AN 3 4 T B R S g i 09 3 50 40 A 7
B, X T ARB RO B AT T AR AR B e R A LA
ALLJRE X [a] RBUMN AT 36 BE A7 AR 8L B2 25 5, AR LBE R T 7000 1
WA S P R A I 4 il . SR S X TR AL RATHI LU
TS A ) B 5 I B3 B4 AR B BE

@ Review ™ Question

60 000
50 000

40 000

30 000

20000
10 000

0 ] i ] |
Camera Cellphone Oven  Pad

B2 R BE S A
Fig. 2 ]D dataset

TV Microwave Juicer ~ Pot

@ Review ® Question

180 000
150 000
120 000
90 000
60 000

30000 -

o L[l N = i

“‘06“"6‘\6 e c""‘c‘ﬁ o o
o “\\\é@a\“\

P03 I o i B i oA 18]

Fig. 3 Amazon dataset



276 Computer Science THEHELZ  Vol. 49,No. 2,Feb. 2022
s=A1 51 Az s, as) R, BLEU %0 B 8198 08, X ) VI 00 G 1 B8 22 oKk A

o, s & FEF FAF R LA 5. 2 EET word2vec 15 5] 1]
AR GEAR R . e E TRATAAR LR HE A e B HE A4 1 =
TR N A PHE R — R A G HE X (R AL ) . esh, o THE
A OGS B0 A5 R rh AR A5 M bR 4% L FRATTEESR 4 44 0 5% A % B die
AT T AR FIIRAE . b RIS 1 92 30 B s A =X an el 4 iR

Wit 1 XAREIH LB, FEBMEAREL R

Wk 3. mHET AR, AZERRE! —KEA2K, #

!
1

[ LR AR A ]

B4 FodEaet
Fig.4 Data sample

R B R T AR 12 961 4%, W5 5eh AT A B4
15000 4% 4 H v 80 6 (4 BCHE 1 A U2 5508l 0 3l 45 30 5911 4
BOHE A5 7 SR Y 1000 . B RS 43 S5 I HUHRE (0 R 4l 1 Bl 0
% 2 g,

2 HURSEH O i 23 A 175 DL

Table 2 Related information of JD dataset
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Table 3 Chinese experimental parameter setting

% B
Optimizer Adam
Hidden_dim 256
Learn_rate 0.005
Batch_size 16
Embed_ size 128
Max_enc_steps 400
Max_dec_steps 50
Vocab_size 2000
Dropout 0.2
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Table 4 Results of ROUGE in Chinese and English experiments

Chinese data English data

Model
l-gram 2-gram L l-gram 2-gram L
Seq2seq 12.70 2.26 11.91 12.09 3.16 12.01
NQG 13. 31 2.31 12.74 14. 27 5.32 13.35
PQG 15.63 3.35 14.28 18.31 8.49 17.01
PNQG 21.28 6.13 19.75 19.08 9.07 17.24
Ours 23.61 8.42 21.17  21.18 11.03 18.71

# 5  PIEICYE BLEU M4 RN 1L
Table 5 Results of BLEU in Chinese and English experiments

Chinese data English data

Model 1 2 3 4 1 2 3 4

Seq2seq 30.31 12.67 5.24 2.62 35.26 13.17 6.02 3.17
NQG 30.41 12.74 5.80 4.41 56.87 18.03 7.16 4.28
PQG 41.13 16.41 6.69 6.02 50.83 24.01 10.86 4.76
PNQG 59.27 29.52 13.27 6.13 58.38 28.57 12.42 6.11
Ours 62.53 31.98 14.61 6.95 60.39 29.82 12.97 7.13
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Table 6 Comparison between our model and UNILM

Chinese data English data
2 3 4 1 2 3 4
UNILM 58.72 31.29 14.01 6.58 50.27 24.03 9.27 4.48

Ours 62.53 31.98 14.61 6.95 60.39 29.82 12.97 7.13
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Table 7 Sample output questions

7 fAl RS
EAHFALER - LRE W RFEAAYE
HNEF.LEREREZ LN, FWEE-—RE L. T

ik BARHLE T LB E B HHLH AT S Ak
FEUCINEED?
A E HNFEAFFG?
PNQG MHLE 4 H7
UNILM M # [ UNK][UNK]"%
Ours FEEIAHFEETD?
ERIE A SCHE T I S ) ST R

V14 IR A FSCAGE TRY  (] AT A B e P ) R AR 2 S T 9 D - i
fith 45 i3 AL 000 A SO R SR BOIZ O s . LI 3T A Y

PEI) L JBPE(E B RO L R R R P AR
. R A SOREADEE 7 0 J M 4R L K i P A5 B 3R R B
3] ) i A A AR 4 G 3 ik T R 0 S B R LR s T
FAT IS B I BT AR AL ™ E i ik & 1 B OOV BB AR . X
0 i JR P Tl T A A IR AU o R A T R SR A R
FMWY AR SO B AL 5 AT B R 180 A A 0 b v TRAS T B
HICR .

TES2U v 2 B YA 28 M8 TN X RAFAE I L A5 51
23 Y BLITAN X 5 08 45 B R T 0 AROR FRAT TR 4k 2222 10K &
il TS5 G P A B RE 5 1 g 1 A 2 AR5 5 B Ok
FRHEAT A 18] R A A

2 % X m

[1] CNNIC. The 45th China Statistical Report on Internet Develop-
ment[ EB/OLJ. (2020-04-28) [ 2020-12-05]. http://www. cac.
gov. cn/2020-04/28/c_1589619527364495. htm.

[2] SHUM H Y,HE X.LI D. From Eliza to Xiaolce: challenges and
opportunities with social chatbots[J]. Frontiers of Information
Technology &. Electronic Engineering,2018,19(1) :10-26.

[3] CHALI Y,HASAN S A. Towards topic-to-question generation
[1]. Computational Linguistics»2015,41(1) :1-20.

[4] LABUTOV 1.BASU S.VANDERWENDE L. Deep questions
without deep understanding[ C] // Proceedings of the 53rd An-
nual Meeting of the Association for Computational Linguistics
and the 7th International Joint Conference on Natural LLanguage
Processing (Volume 1:Long Papers). 2015.:889-898.

[5] SERBAN I V,GARCIA-DURAN A,GULCEHRE C,et al. Ge-
nerating Factoid Questions With Recurrent Neural Networks:
The 30M Factoid Question-Answer Corpus[ CJ// Proceedings of
the 54th Annual Meeting of the Association for Computational
Linguistics (Volume 1:Long Papers). 2016.

[6] DU X,SHAO J,CARDIE C. Learning to Ask: Neural Question
Generation for Reading Comprehension[ C]// Proceedings of the
55th Annual Meeting of the Association for Computational Lin-
guistics. 2017,

[7] KIM Y,LEE H,SHIN J,et al. Improving neural question gene-
ration using answer separation[ C] // Proceedings of the AAAI
Conference on Artificial Intelligence. 2019:6602-6609.

[8] SULTAN M A,CHANDEL S,ASTUDILLO R F,et al. On the
importance of diversity in question generation for QA[C]// Pro-
ceedings of the 58th Annual Meeting of the Association for
Computational Linguistics. 2020:5651-5656.

[9] MOSTOW J,CHEN W. Generating Instruction Automatically
for the Reading Strategy of Self-Questioning[ C]// AIED. 2009 ;
465-472.

[10] MANNEM P,PRASAD R,JOSHI A. Question generation from
paragraphs at UPenn: QGSTEC system description[ C] // Pro-
ceedings of QG2010:The Third Workshop on Question Genera-
tion. 2010:84-91.

[11] LINDBERG D,POPOWICH F,NESBIT J,et al. Generating na-



278

Computer Science THEHLEIZ  Vol. 49.No. 2, Feb. 2022

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

tural language questions to support learning on-line[ C] // Pro-
ceedings of the 14th European Workshop on Natural Language
Generation. 2013:105-114.

MAZIDI K,TARAU P. Infusing nlu into automatic question
generation[ C]J // Proceedings of the 9th International Natural
Language Generation Conference. 2016:51-60.

ZHENG H T,HAN J X,CHEN J Y,et al. A novel framework
for automatic Chinese question generation based on multi-fea-
ture neural network model[ J]. Comput. Sci. Inf. Syst.,2018,
15:487-499.

BAO J, GONG Y,DUAN N, et al. Question Generation With
Doubly Adversarial Nets[]]. IEEE/ACM Transactions on Audio,
Speech and Language Processing (TASLP),2018,26(11) :2230-
2239.

ZHAO Y,NI X,DING Y,et al. Paragraph-level neural question
generation with maxout pointer and gated self-attention net-
works[ C] // Proceedings of the 2018 Conference on Empirical
Methods in Natural Language Processing. 2018:3901-3910.
DONG L, YANG N,WANG W, et al. Unified Language Model
Pre-training for Natural Language Understanding and Genera-
tion[ J]. arXiv:1905. 03197,2019.

SCIALOM T,PIWOWARSKI B, STAIANO J. Self-attention ar-
chitectures for answer-agnostic neural question generation[ C] //
Proceedings of the 57th Annual Meeting of the Association for
Computational Linguistics. 2019:6027-6032.

SUBRAMANIAN S, WANG T, YUAN X.et al. Neural Models
for Key Phrase Extraction and Question Generation[ C] // Pro-
ceedings of the Workshop on Machine Reading for Question An-
swering. 2018.

GRAVES A, SCHMIDHUBER ]. Framewise phoneme classifi-

cation with bidirectional LSTM and other neural network archi-

tectures[ J]. Neural Networks,2005,18(5/6):602-610.

[20] DONG C,ZHANG J,ZONG C,et al. Character-based LSTM-
CRF with radical-level features for Chinese named entity recog-
nition[ M7 // Natural Language Understanding and Intelligent
Applications. Cham: Springer,2016:239-250.

[21] BAHDANAU D,CHO K,BENGIO Y. Neural machine transla-
tion by jointly learning to align and translate[ ]J]. arXiv: 1409.
0473.,2014.

[22] SEE A,LIU P J,MANNING C D. Get To The Point: Summari-
zation with Pointer-Generator Networks[ C] // Proceedings of
the 55th Annual Meeting of the Association for Computational
Linguistics. 2017.

[23] QIU J Z,XIONG D Y. Frontiers in Neural Question Genera-

tion: A Literature Review[ ]J]. Computer Science,2021,48(6):

159-167.

XIAO Kang. born in 1993, postgra-
duate,is a member of China Computer
Federation. His main research interests
include natural language processing and

question generation.

ZHOU Xia-bing, born in 1988, Ph. D,
postgraduate supervisor,is a member of
China Computer Federation. Her main

research interests include natural lan-

guage processing and emotion analysis.

G LN e D)



