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Joint Model for Sentiment Analysis and Review Quality Detection with User and Product
Representations

WU Fan, WANG Zhong-Qing, ZHOU Xia-Bing, ZHOU Guo-Dong

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

Abstract: Sentiment analysis aims to judge the emotional tendency of the text, while the review quality prediction aims at judging the
quality of the review. Sentiment analysis and review quality detection are two key tasks in sentiment analysis, these two tasks are closely
related by many factors, the reviews on the same product have similar opinion polarity, and the quality of reviews from the same user tend
to be similar. Therefore, this study proposes a joint neural model to learn sentiment analysis and quality prediction in order to better study
the correlation between sentiment classification and review quality prediction tasks and the impact of user information and product
information on sentiment classification and review quality prediction respectively. First of all, this study employs a deep representation
learning approach to learn textual information of reviews, serving as the basis to connect two tasks, and then uses the user reviews and
product reviews as the representation of the user and the representation of the product, on the basis, a user attention is adopted to encode
user information in user representation, and a product attention is used to encode product information in product representation, and
finally both user and product representations are jointly integrated for sentiment analysis and quality prediction with attention mechanism.

« JEGTH: K HRE S5 4(61806137, 61702518, 61836007, 61702149); 1L 75744 i & 5% B SR BE £ HF 97 3 42 (61702149)
Foundation item: National Natural Science Foundation of China (61806137, 61702518, 61836007, 61702149); Natural Science
Foundation of the Higher Education Institutions of Jiangsu Province, China (61702149)
ORI H): 2019-01-25; & 8 fi): 2019-05-06; K FH [ 2019-07-29

© TEBREEEEIEDT  htp/ www. jos. org. cn



25 F AT AP o sw R T B P R A M RS AER 2493

The experimental results on the Yelp2013 and Yelp2015 datasets show that the proposed model can effectively improve the performance
of sentiment analysis and online review quality prediction compared with the existing neural network models.
Key words: sentiment analysis; review quality; user representation; product representation; joint model; attention mechanism
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HT b SCER 20 A AT 60, 1 AT 7 i 17 ST 1) — ORI R 22, 10 R 2 7 i 15 TR A i) — B R R AL 22
BATBEHEIC T Yelp Bodi4E L LA K. — % 4 4 Hollywood Café on Fillmore 4T %8 T DM K U7, %55
VP48 7 — %K 44 0 The Cheesecake Factory f4E T %8 T IR 45725 4 22, TAENS DURERS, DR UT S50k VT8
BY ARG DL WLER 1 AT 7 i, KO JER A AT, V23 S GO R A TR AE 4. B A Ty A3 2 AR 77 il U
Oy R EHAR AR 1, 2 JE I TT ZE Re NS S AN AR I B RORE L 1 3R 1 AT U IR AN S i 17
ZERUN AR EEHIAE 1.5 LA XIS [R] AN il 18 DR A AR5 ST 1) S A AL PR T [ — A 7 ) A7 SR ) 7]
AE 2 KA 7= it AN R T AN [5], B0k, 7= it A 6 55 19 23 SR T R AR S v el 17 0 P A5

Table 1 Data set merchant rating star examples

x 1 BRSO B UR

IEEAS 1 25 3R 45 542 Br %

Brew cha 3 4 8 15 57 1.057
Hollywood cafe on Fillmore 0 0 1 7 13 0.597
The cheesecake factory 20 9 14 8 12 1.504
Tads steak restaurant 25 10 6 6 2 1.233

PATTBEN U S 58 Bt 4 B i P 45 PRk, 4ol 3 F) 4 PR, v] LUE B 1K S8 H] R IX — 77 R IE
T VAR RN S P 45 PP T A7 ST o o BUR AR PEIR I T R LR AN R 1Y, 481 3 RGBT B I PR T4 4
R R VEIE . AN 3 RIS 4 FRATT AT LUAE, 5] it — AR AT — S50 7 ST e, IR L 0 i PP AR 155 SR )
K20 TE T, VRN B 7= i VP V8 15 SR AT 1) K 22 b ST AL D A8 DR B 7 it 2 ) 80 B R R IEC 2R

] 3:Food is hard to eat, service is not good, will not come again. (£ #1817, iR 55 AR U, FIRA LR T )

%] 4:This bakery was just okay, not so satisfying. My advice is keep on walking to the next one. I will not come
back that’s for sure. | feel like because we had our backpacks on, we were treated less than the business people that
were coming in. so please show a little more attentiveness and care next time!! Also the food was just okay, but our
turkey sandwiches lacked flavor or something. It could have been better overall, waste of time and money.((X S i
AR AR AR R, B SR AR B E BN A IR R A S R I B 49 R D 3T A NUR AL T Bk
ATTER A 28 BE 7 45 N\ /b T U AR T CGR I BE 220 1 O3 FH OGP T DI AN (L2 JRATT I KOS = R sk =
T KU, E AR AT LA S G 1 VR Bl N ) A <5 )

9 T AR b 10 2 7 ok 5 S A RS 1 B R AT DA 45 5 A R R R () 1 R Ve eRO T I 4y
K% B hy FIBCRIT 545 2.

Vo= fh, (18)
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o B NRAS by, BT A0 LY 8 =10, R KIRAE RO/ A T4 by AT B 22 24
KV SR, 3 FLF AL 26754 V. BRI Ul M52 F

uf =Tanh(Wehg +Whi™ +Wov, +b) (19)
i = Exp(u) (20)
I T
> exp(uj)
=1

3.4 AP RRFIIEIERE N A0

PEIR BT 5 A5 5 B R AH Ot B 7 i A5 T BE R FRATT B AL il R S 36 B 4 BB 7 R R I P 45 1F
e, ) 5 A 6 s X 4k VEIB Sk B R AN P 3RATT AT DU B, 1% H P R DR o 2 e 1. R D 1% P e
TR AT PP T A R A% i 10, O B AT VAN R A% S TR A0 AR TR] PR R 7 e R o SRR — R R
PRI ALAS—HE T LU TR 238 (0 2 25 A0 A KL Rk, ok B 1R — FP (R PP8 i A A B AT S I AH
ALLAE, T A L [R)—7 l FR) DP A8 0T AT LA R 0% 2R AR VPR 5 i Pl i 2 81 Sk AN () ) P i A 9 AN ).

%] 5:The TV situation is almost epic, so any sporting event will be easy to watch. A few drink specials each
night, but Bud Light bottles are just $3.50 anyway if you in that mood. (FEHLIE &t JL T4 s 1% B ), BT DA 44
PEFAMARL L ) WA i FARAT 0o 55 135 A R L #8A — Se A0 Ok Bud Light MU i) B 47 B AN 3.50 367t.)

5] 6:This pasta clearly has a chipotle kick, but is worth the sweat. Lots of giant rigatoni with some tomatoes
and cream sauce and a lot of food for only $9.50. It comes with not enough garlic bread, so get extra or have some
ready at home. Enjoyable for one time for me, but my spicy tolerance level is very gringo, but it was tasty. (IX {7 7=
IR T A SR AR AT RSB AR R IR . K A T ooy IC — SE DU £ A . 4 3 AR 22 ), ks XA 9.5 36t
B R I R T, JIT DA 2 W2 RS T SR £ — 1 R ke i — BUAR S 52 K IO, BRI O 1 == 0 i )
IR SRR ENEP RS NN

S T AR P 2 kD TR A U0 5 e, BRAT DK 5 A FH P AR R R B 1 i B VeeRM TR
Ve RN, % 1 e TR BRASURY VA )

Ve :zr:ﬂihRi (21)
i=1
Horp, g N ARES by IBUEE, pe[0,1F 1 Z'Bi =1,n, 2 BRI T A A he (FRATTAE T T B 28 0 2%
THE R SO DG, IF Hom AR IR VR, BT F U] BB F.

u =Tanh(Wghe +W,hj™ + Wy, +b) (22)
. oexp(uf
i :Rp# (23)
D exp(u;)
j=1

4 KBWERSHH

AT E A Yelp Bign L IOMEDL, AR5 45 S0 L&, (AR BT R PEREI TR AR . 28 ) 20 U vl 22 H0 1) 3t
LA FLUO AR E AR g8, ] T AR ST S S P A R i A5 SRR S B AT LU AR SOIC AT T 3 4L
(1) 55 1 AR R T 5 AR 06 25 R AT LA (2) 58 2 4 S50 20 sl U 18 A R0 UF 18 5 B AG AT 55, T
SO HE BT A AN R B 36 AT 45 15200 5(3) 55 3 21 S0 7 156 5 L T (] I A IR 28 23 A R VP 10 o
R 55, F HRE 2 T R AL P A5 B b A5 R RN SCAE B R TLER 2 A S I B [ g, 1EAT AN A
A 296 5 K 1) LR A i 4 R AR SCHR OB RLAE el gl 5 O PR REAN 23 #7.
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41 BIEE
A SCAEHH yelp2013 F1 yelp2015 H4fE 42 o T~ Wy 3 A2 1 1 I8 K AR SC S vh AR T 36 v s 20 B AR S0 i
T 5 yelp2013 K /NAH 2 1 £ 4, B M B T yelp2015 $04li 45 Loy 17 389 £ VPR, SE 48 vf Bin 42 43 A1 Wk 2.
Table 2 Statistics of Yelp corpus
F 2 Yelp #¥uE Gt Hdh

Yelp2013 Yelp2015
#class 5 5
#doc 78 966 1569 264
#users 1310 132 747
#products 1635 102 245
#sens/doc 10.89 8.97
#words/sen 17.38 18.15

AR 38 77 3R ZEAE 9 15 843 AT RN DR 5 e A I 1 DA 8 Ak, R A 380 T R 2 R A AR 47 J S B TN 7 18 SR
i (useful label) Fl 1% 845 73 (sentiment label)-5 FL 8P 18 i AV I AF 50 10 O 25 2 B PN A5 E MSE A X R
N
2. (gr — pr)’*
MSE=—+—
oA N S HEAEHE B VTR L, g AT pry 4390 D BUSE VTR T R B AT 3 A TR () VT 18 0 B A 4
42 THEE
421 SCRTAREE
7E Yelp e AN TFR 2 DB L THER.
(1)  PFR IRV (useful score), i IUAE g VF 8 11 5 &= i A, Useful Score B IE BV AE FH 7 N 1% 40
T R0 L 49 1) 35 B B K PRI 11 0 8 s AE S 3 v, O T B BR useful score A B f, 44 useful score 1)
LBREE N 10;[F % useful score #5464 0~1 2[R FIEUE, AF V8 Bt B A U I 4 Dy PE8 o A
PR,
() TFIBHIE TS (star), i A V8 K1 K6 b7, Stars 4> 4 5 AN4545(1-5 4)), Stars J2 245 ok i, 3 W]
FH PZ A VPR 0017 S8 ) AR B stars 11 B PR 5,75 550 T 3R AT 14 stars #5464 0~0.5 2 [H] [40{H,
TEN B BT A A 18 I8 BT bR 25
3) FRMXAER.
4) TFRIPIASIDEER.
(5) VRIRIIX R KB R IY ID 15 B
422 ZHWE
ARSI AR IR . MRAE VN 2R AE A S 2 o 2 800 4k vFie, MK i 24 3 000 45Tt 546+,
P I 2% BT B A4 FH 1 3800 2R 0k sigmoid, Dropout JZ2 432 45l 2 0.2, batch_size 2y 15, 5% F Adam 57344k
RIS H IR B E R T 128 A4
43 KWERE D
431 R[FEER S 45 R LR
N T RS O T CAEEAT LA AT A 28 0 89 IR B 2% ST IR 8 0, AT IR I T A e 25 5 Hh itk BRI U 1
SEFAEHL SVM AR LSTM HE R R BET Lt (L4 3).
o SVM BIRLAE AL ML A% 2% X 4R, SVM(support vector machine,http://svmlight.joachims.org/)7E 1R £
() SCAR 43 AT 55 h A IS T 0 F5 (R RR A SC LR AN R] Unigram A S REAE, A8 A& GE s 5% > SVM
A5 Y AT AR I M RIVR S T 2 A I
o LSTMAHRALKFEIILIZM 45 LSTM 7E B 2R 15 5 AL FL AR 2 AT % AR R IUAL 72, R L B AT 1R LSTM A%

(24)
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53 ) HEAT 1 & 2 AN VR IR TR WAL 55 B S 36 4 SR L A SCHR (R 46 45 7 A B R i A B IR R
AL REREAT LR AR,

o JLSTM AR [a] I 3 AT 175 /20 AT RV 8 J5E Al I A 55 R IR 5 B 20y T AR A0 A AR 2 T I 0 26
PG TR AT I A, PR L JLSTM B2 w) DL i — AN F) S AL

o INET AEAL: RN GNP A5 B B 0 ML it 5 S8 T D ML K A 2.

Table 3 Comparison of experimental results of different models
F 3 BRI 45 X L

5 g0 4y Fhe Yelp2013 Yelp2015
BUR 27 Sentiment Quality Sentiment Quality
SVM 0.142 0.119 0.145 0.168
LSTM 0.125 0.093 0.126 0.161
JLSTM 0.123 0.093 0.125 0.157
JNET 0.114 0.084 0.117 0.127

RLXT SVM,LSTM,ILSTM A1 INET R iy LEASE, JATTR L, A28 M 2% LSTM RSB A% G (R Lt 2% > U5 1%,
PEBE AT 20 T 52 5 9 B SCER W 1R 455 F P A5 BRI A5 R TR 17 % 23 A A0 P8 I =AU INET 1564 2 b5
BEVERCAUAH LG, S 50 M R AR IR UE R G kAt A5 2 T Bk — B 4R i HE R Yelp2013 1 Yelp2015 4 14 512 4 45
i 4 B AR N, Yelp2015 A% 4X HT 1K) MSE 5 Yelp2013 [ AL, 1H & P8 i s A3 1) MSE 5 Yelp2013 (1)
1T 225 00T Yelp Bl 42 (035 k] 3675 AT E & 2013 4 Yelp ‘& J5 W ub A W B B 05 PRI R B 20, KA 5%
T RERUARARAE AN e, 45 B PP I8 T VE 3 LU BB MR AR A FE A b #8  EU 6 P F 20 5, 70 B0 7 AN KB IS
V6 PR HERS , VE V8 B0 (0 7 W00 O, A AT 38 38 2 TR B 0P 98 5 A D00 11 2 2k [ I A B T P98 BT R AN B 0 28,
RSG5 i FECHT 2 BB A B P T8, VA 22 [ 77 it — FECAT 2 BB AR PR VA8, PP o i AT — S 1 UL,
FEAN NS B IR B 4 R TR SRR &5 H P8 TR, i LAAE Yelp2015 Hidfs 45 b I, PP a8 B A M (1) 25 77 12 22 MSE
LG I BT 1 107 1% %5 MSE K.

4.3.2 AR FOR S A R

S0 T EF AR BRI A R [ DR 38 56 15 I o T R0 PP 1 o B A U AT 45 s e, FRAT TR AT T 58 2 18R,
S 5 R MK 4.

o LSTM+User $RZA A 26 AR A SCAE B 1 LSTM BRI At B 51N T PR I P IR oR, 20 il ik

AT 18 3 AT AN PRI T B A AT 55
o LSTM+Product 528 : 145 B4 7 A A SCAE B LSTM BB Al 51N T 18 1™ ah 1) 267, 73 )
TEAT 15 B3 A AP0 TR A AT 55
e LSTM+User+Product #/Y:iZ5A 7L LSTM HEAY (R REfli b I AN DFIE A9 HT /= B 27 R il (1 3 7, S B
177 153 A0 A0 PP A8 5T
Table 4 Influence of different factors on the experimental results
F 4 AN DE T 9256 45 ALK

W 2 K — Yelp2013 : _ Yelp2015 i
entiment Quality Sentiment Quality
LSTM 0.125 0.093 0.126 0.161
LSTM+User 0.120 0.088 0.123 0.148
LSTM+Product 0.119 0.089 0.121 0.149
LSTM+User+Product 0.117 0.086 0.119 0.145
LSTM+Att+User+Product 0.121 0.086 0.122 0.135

kX LSTM 5 LSTM+User Al LSTM+Product 7 Lb % & IL, H A 5 ELAE S s B 24 PP i
THO A& A AL AR LSTM+User 7EVEAL P& 0T & /5 T 58 H 2%, 1M LSTM+Product 7515 843 41 /7 T 58 4 2. [7)
383 LSTM+Att+User+Product 5% 46 45 B FATT AT DL 7 58 AL 7E B AN R 155 26 43 S R0 DT g 2t Ay A5
T o o} S 5 ST R BE AN K.
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4.3.3 I[P 2% G AL S & L () 5 )

[, A T 23 SAIE 90 7 A B R0 7= A B 5K VT V8 U A DU R 7 U3 S IR A5 B 7R (1 5% g, R AV T A I DA R A 7Y
AT 728 3 4S50, s i &5 S L3R 5.

o JLSTM A2 : [ I 347175 186 40 B RV 18 S0 8 A A 55 [ 106 5 A5 28

o JLSTM+User F 2175 B R (1 Bl Bt — Bl N T H A E R

e JLSTM+Product #2: 7E A B R 36 Al gk — 2B I N T 7= i B

o JLSTM+Att+User #5281 7EBEA A (56l 3k — 2D 51N T 3FiE B I AUHIG 7 2o,

o JLSTM+Att+Product BEAY: e A IR S At B 3E— 25 51N 7 36 T s LB 7= 5 i R os.

o INET BIRL:[IN IR A5 B JIHLHIFN P~ 545 BT 2 WL 1) 16 A B 7Y A Lh e - i 1 J LR At

A SRR RE R — PG 8 TR T

Table 5 The influence of different network configuration on the experimental results

35 NI M &% s g o S & R ) R

W 47 _ Yelp2013 _ : Yelp2015 _

Sentiment Quality Sentiment Quality

LSTM 0.125 0.093 0.126 0.161
JLSTM 0.123 0.093 0.125 0.157
JLSTM+User 0.120 0.088 0.124 0.153
JLSTM+Product 0.118 0.087 0.124 0.147
JLSTM+Att+User 0.120 0.087 0.118 0.139
JLSTM+Att+Product 0.117 0.086 0.121 0.144
INET 0.114 0.084 0.117 0.127

WX LSTM A1 ILSTM [ H A R, A JL R IR R A B 8 JLSTM of 175 186 43 28 FO P 18 0 s AG0 i 8
R AX UL T 4 I BT 5 PRI R A I AT 2 B DGR HLILSTM+Att+User 76 18 5 i A0y I SE A7 44,
M ILSTM+Att+Product 751751840 575 T 55 A R0 IX B IR UE T 1Rl —AN 7 b B0 5 Bt 17 LA — 80k IRl — AN L P ok
LI VEA 5B AT AR [ IF 6F e OINET #8755 %6 4 rh ) LSTM+Att+User+Product A5 7 (1) 51256 25 5 Fe A1
IULINET AB TRk G A4 o i 8 T I06 A5 A58 28 1 AN 2 3 8 0 L b A, AT T8 s 1 [0 B 45 45 386 13 3 o MLkl 1
JA TR AN 2R IR S R INET D0 T i SLAth i 70 0 1 R
434  ASFIVIZRFE AL R B 45 Lo i s

H T WEFUAS IR I A A% B o S 565 45 SR 000 536 1 AT D 4 S 56 &85 SR ARG 50N 1E 5 1Y) Yelp2015 £ #i 4 1 HEAT
TAFMGFEALE G I SEE. K 4 8o 7 ARSI LSTM. 7] i B 175 8% 23 4 A0 PP 18 5T 5 19 22 % H A 2
Multi-Output BA A& INET BB AR AR 1 43 Lo YN Zpe AR 1) S 56 45 SR Al 4 VI e S ) i 11 40 L 0l g S50
i) MSE 4.

0.135
[ B K T S e i S T —
T S N N ek
N129 [---F9--F------bmmm s - Foo-k--- L Cafaatin i
0427 [--gm--rommmmorommooorTEeagor oo oM oo sfmmmmin ‘\---’-;v—“—T
0.125 - — i -

0123 f-F-mmmrmmm e e e et ek s s msk s m s sk e e ——————
0121 |7~ o

0119 ““——""':—'---t-:_-'j_- ——————————————————————————————————————————
0117 | v Tte-ald +
0.115

MBI
N
B

10% 20% 30% 40% 50% 60% T0% 80% 90% 100%
#-- JNET Sentiment W= LSTM Sentiment Mult Qutput Sentiment

Fig.4 Experimental results of sentiment analysis under different percentages of training samples
K4 ANRIECR 7770 LUV A 1% o) Hr S 3 45 2R

AR NS FAT AT LA B, B A I ZRE A (1 1, INET BE A () MSE {8 AN W7 10 9/ I T B e, OF HLINET
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FER ) MSE {H2EA KT LSTM Fl Multi-Output #5284 [F] HF, JENT #5284 75 AN [R) I ZRBE A TF 1) S50 45 SR 56 g
SE XU FRATT R R AR o, ] DAy D 7 I SR KR A SR

L i | Seieadaie --_-..-‘-'----:'-"‘—z.-._-jj—.-“ "—#

0155 f--mmmpm oo e 2 ]
015 fom-m-mboomm ool e e T
0_1_15 _____________ _P_._._’_ _______________________________________________

A

0.14

.
0135 [---= e i e PP LT
HNET+
013 fF=-"= R L P i B e e (Rt

0125
10% 20% 30% 10% 50% 60% 70% 80% 90% 100%
- -® - INET-Quality — @ LSTM-Quality Multi-Cutput-Cha lity

Fig.5 Experimental results of review quality detection under different percentages of training samples
K5 ANIFIECE P72 LU ZRAEACTT PRI BT A I 52 46 &5 2R
435  FETH R R AR R S o i
N T L HFTT R AR A S R A TEAT T 2000 Hr 2R 6 IR 7 45t T SRS AR ] T I
JE R it A5 A S REHE— 2D B Y pg oA 2
Table 6 Example output of LSTM and LSTM+User
% 6 LSTM FI LSTM+User #7451 /3 H7

LSTM LSTM+User
Quality Quality

Review

| still cannot understand for the life of me why every one of my friends wants to go here.
The service is terrible, and the drinks aren’t even that low priced. (F. 474X J6 72 i 1 0
AT 2RI BN I AR BRI L IR S5 ARMERE T /K 4 7 B AN Useful=1)

| recognize you are a talented award winning chef. However, | am wholehaeartedlydissapointed
in what you’ve done to Pischke’s ... Pischke’s was a fun, friendly, unpretentious, comfort food
joint. And now it’s gone. Old Pischke’s would’ve gotten five stars. (34138 R 2 — 17 4 4 1 0
AR 10 3 52 o i AR 1, B PR %S Pischke J A — DR 2l 2k .. Pischke J& — AT |

JUF L AhSTEHE . R IE RN IAE BN L T2 Pischke 245 51 1UBUE 1. Useful=3)

Table 7 Example output of LSTM and LSTM+Product
£ 7 LSTM FI LSTM+Product 45 %! 541 /3 47

LSTM LSTM+Product

Review Sentiment Sentiment

I really enjoyed my stay at Legacy ... The check in process was simple and fast and
the front desk girl was really sweet. The property is huge, with a nice pool, kids playground,
and golf course. The location is out of the way with not a whole lot nearby. However,
the airport was 10 minutes away and all the great restaurant in Phoenix were only about 0 05
15 minutes away ... (IR 3 I AE Legacy (FAT45 ... FpERN AT T4 fj S AR AE,
B & /N HAB ARG O 5 FARK, B S Ukt . LRI SR F0 s /R KBk 3.
TXAN M T (R, N /D SR T LI B9 3K B RAT 10 43 Bl ER . Stars=4)
Looking for a place in Phoenix to get some early breakfast Easter Sunday and we came across
Lo-Lo’s. The place is small and quaint ... First thing | noticed was that the whole staff
was really friendly, welcoming, and attentive ... The food came out quickly and piping hot! 0 0.5

(FRANIAE R A 1 77 0 B2 3 1 A N E B T I AR T I AN T N T AL R G

VR ITA O AR A B L B AR Pk 1, i L ¥R 2 1 I Stars=5)
ML 6 MR 7 MG i LUA 3R 6 1IZE 2 M1 KR VR P AU BT T LART Y Pischke 48
JTARAR 5 X, 100 BLAE PR Pischke 4877 JEf DT AN I 5, B F A AR IR 55 5« R 1 R 458 Ji BAT Jr LA 9 7
WS O EA K BB A5 BU5 AR 1K 4 B helpful {24 0,40 EE LSTM REHERL Y 57 i +
W 3ty 1 B 2 Y KPP 2y useful=3. T 1L 723 7 R RES 1 A1 i M X Legacy A IR S5« et T
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SE LBOHR I, OR R B T A B AW A ARG D (ER 5 R4 T ATk AR 7 (8 1. 255 ok Rk it 2 —
AN IE TR PR %, DR, N T 7 i (5 IS LSTM+Product 5784 i th 11 0 W 52 Jin #E
436 BTGB R 5 by
8 4T LU G AISKAIE B FATTHR HH I G AR P A R, SR 481 3 A 1) 45 A B AR SR HH IR BB 528 ONET
AHEL LSTM A5 7Y & BB INAEAfG A DA TBG 45 B 7R B A7 S A0 A R U T8 Jo e A AT 95 Tk AR b R
Table 8 Example output of LSTM and JNET
%8 LSTM Al INET B/ R4 43 Hr

LSTM JNET
Sentiment | Quality | Sentiment | Quality

Review

I went back. Had the chicken again. It was much better and now Stacy get’s
four. count em ... four Stars! (F& [0 217 T 4% P .Stacy BIFELF £ T, 0 0 0.5 0
27 V0% W8 DS AL 1 Useful=1,Stars=4)

Went here because of seeing it on food network. | find it highly overrated ...
It’s basic, super greasy, not healthy at all breakfast but definitely would not

go out of my way to get here. It was fine, Denny’s is better. | tried to be
healthy and ordered something with spinach and eggs. (i ix FL & K 4 il 1 0 0
1035 B PUE A B0, ORIV E B S AG T X R B AR I
A FE i 5 (0 LR IK 5 AL A 2ok X B L. AR 4F Denny’s T4

PR DR B, o5 T — S % SE AN 2. Useful =2, Stars=2)
WL 8 A 2 AN IRATT AT LLE ) 0 AR S Er e A L IV X K 8T AN AR H R AR T
WL T ARG T X SR AR SRR LSTM B LR 240 0 1E ) 1% 86 ALEAN VR IR fI 25 & 1R S0iE
358, ATV R I P 23 G B S BN Ie) 87T, DA e AN B v i A 3 AT DU ORI BAE RIS
A HIZE T RO RS . R MR B OGP O 28 1S 2 0 AN S AR R T A SR Y
INET A5 G 4% 1F i 1t 40 BT 124 5% TRV (10 155 RS {0 1) R0 P18 5T 6

5 Z£RiE

MEAEOR, P A B FRY DY 18 B A S T W e, ) B 2 8 AOBOR B 32 B L, R I AR A P i B PP i 2t
15 I SRRV V8 5 AL U A 5 R 1T O P Ak, 4254 U 18 55 5 SRS 1) T R A AT 2 ) A A A6 1) D R 5K )
A G AT T L0 N A T AR A BRI PRI B A VRIR TR RIS AN, SR R R DA b DR R TR
R BRI ST AR JC A P8 B AGT I mT LA DR G508 H e O (R A L PP AR, 1Y 4 I ) S v R

15 1% 23 FEAVE R R AG DK P AT 55 2 IR A7 £E 52 (KIAH S, U A 76475 8% 2 SRV 18 Jot A6 I G 15 A2 204
FH A [R] I 2% R8 P P A SR il A S AR i R L [R]—7 if  DP18 AT ARACL R 5 B i) o ok 18 7] — F P 1R
T R AT 5 (AR AU DR 0, AR SRR T i P A5 SR it A B A 5 4 R A7 00 A AU 38 S A A
TR Y F AR 7 5, TR BE 2 20 T3 32 2 PR SO JE 2 37 s 3R U R R LA 20 Sl e P A S A
7 A S AT G 6 B AR, AT TR BETE T Bl AL SR, LU 7S 20 A K A A R BEAT IR AN TR S 56 5 SRR W,
ARTCHE Y 7 INET R 0 AN VF 18 St K 230 S L Al o 28 o) 4 A5 7R AT L #1045 281 17 13 S 1) e it

Bt S0 O AR SCRORIT ST AR R (A7 1 A S U A [ 2
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