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' The gourrnet food is delicious butthe service |s poor

L

Given an input sentence X = {wy,wa,--- ,w,}
i with n words, the goal of our model 1s to output

;“ """"""""""""""""""""""""""""""""""""""""" § a set of triplets 7 = {(a,o0 s)m}m_l from the

¢ Opinion Terms: {delicious, poor} '

____________________________________________________________________________ 5 sentence X, where a and o denote aspect term and
Triplets {(gourmet food, delicious, positive), (service, poor, negatwe)} Qpinion term,

.....................................................................

Figure 1: A sentence with its dependency tree is given
to illustrate ASTE task. In the triplet set, aspect terms,
opinion terms are highlighted in blue and yellow, respec-
tively. The positive sentiment polarity is highlighted in
red, while the negative in green.
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# Relation Meaning gourmet | L QNN A | L [POS| L | L |1 | L[| L
1 B-A beginning of aspect term.
2 I-A inside of aspect term. food | L | A JFAY L |POS| L | L | L [ L L
3 A wor‘d pfur (w,:,'u‘;j]' belongs to the same aspect term. ¢ VR ! i [ i i 0 il i 0
4 B-O beginning of opinion term.
5 I-O inside of opinion term. delicious | L |POS POS| 1 |B-O| L il il i i
6 O word pair (w;, w;) belongs to the same opinion term.
7 POS wy and w; of the word pair (w;, w;) respectively belong to but | L AL 1L AL L ik AL AL 1L AL
8 NEU an aspect term and an opinion term, and they form aspect-
9 NEG opinion pair with positive/neutral/negative sentiment. the | L € L L € L L1 L L L
10 1 b lations bet d pair (w;, w;).
no above relations between word pair (w;, w;) service DI Al I i i i ' BN
Table 1: The meanings of our defined ten relations. Note U I I I e
that these relations can also be seen as labels. poor | AIMEHEREH s ESHERC R (g A | >

Figure 3: Table filling for triplet extraction in a sentence
is illustrated. Each cell denotes a word pair with a rela-
tion or label. Refer Table 1 for definitions of relations.

1.How to utilize various relations between words to help ASTE task?
2.How to utilize the linguistic features to help ASTE task?
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: ST e g
¢ & e & ¢ &
The| DT-DT | DTNN | DT-VBZ | DT-JJ self det :
food| NN-DT | NN-NN | NN-VBZ | NN-JJ det self nsubj
is| VBZ-DT | VBZ-NN |VBZ-VBZ| VBZ-IJ - - self cop
Ede]icious DT-JJ | NN-JJ | VBZ-M | JJ-JJ nsubj [ cop self

Part-of-Speech Combmalmn Synlachc Dependency Type

The 0 1 3 2 I 0 1 2 3

food 1 0 2 1 1 0 1 2

is 3 2 0 1 I 2 1 0 1

delicious 2 1 1 0 3 2 1 1]
TrecbusedDisance | Relatve Poston Disance

Figure 4: Four types of features for a sentence.

1.How to utilize various relations between words to help ASTE task?
2.How to utilize the linguistic features to help ASTE task?
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Figure 2: The overall architecture of our end-to-end model EMC-GCN.
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Be = MLP, (h)) (1)
hj-' = MLPO(hj) (2)

Input and Encoding Layer ] Biaffine Attention and Linguistic Features | Multi-Channel GCN Layer | Refining Strategy l Prediction Layer Triplet Decoding g'?, ,j — h? T Ul h‘(; + U2 (h? @ h;_’) + b (3 )
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Figure 2: The overall architecture of our end-to-end model EMC-GCN. L exp (Q‘ 1,7 ,k)
Tijk = —m 4)
> 11 ¢xP (gij1)
R = Biaffine (MLP,(H), MLP,(H))  (5)
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Figure 2: The overall architecture of our end-to-end model EMC-GCN.
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Multi-Channel GCN

A =g (Rf’f,kHWk + bk) ©6)
HY = f(H HY, . Hyy) ()

Linguistic Features
H=f ( e, fpse, frder fytbd. ﬁrpd) (8)
R = Rba N Rpsc D Rdep fa Rtbd @ Rfrpd (9)

where H = {h;,hy,....h,} and R =
{r11,r12,....,Ty,} denote node representations
and edge representations of word pairs.

Relation Constraint

Ly = — Z Z Zﬂ(yz‘j =c) 108(’*‘"z‘,j|c) (10)

3 ceC
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Refining Strategy and Prediction Layer

g; sij=h;®h;®ri;®ry; rj;  (11)
The w_J—*ﬁ — % g
R z 3 2| 3 Dij = softmax(Wpsij + bp) (12)
e ML i |
. [ B - Pz Loss Function
dclmuw_—- e gi _J g
| Y5 | L) iE =
i1 L=Ly+aLys+ B (Lpse + Laep + Liva + Lrpa) (13)
Input and Encoding Layer l Biaffine Attention and Linguistic Features | Multi-Channel GCN Layer l Refining Strategy I Prediction Layer Triplet Decoding

n o n
= — I[(yi; = c)log(p;.i1.). (14
Figure 2: The overall architecture of our end-to-end model EMC-GCN. Ep Z Z Z (yw ) g(p 6] |'3) ( )
i j cel
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_ l4res 14lap 15res 16res 14res 14lap 15res 16res

Dataset  —pe——r 251 35  #T #5  #T Model P R Fl P R FIl P R T P R T
rain 1,259 2356 899 1452 603 1,038 863 1421 Peng-two-stage+I0G  58.89 6041 59.64 48.62 4552 47.02 5170 46.04 4871 5925 5809 58.67

D, dev 315 580 225 383 151 239 216 348 IMN+I0G 5057 6388 61.65 4921 4623 4768 5524 5233 S375 - ] )
test 493 1008 332 547 325 493 328 525 GTS-CNN 7079 6171 6594 5593 4752 5138 60.09 5357 56.64 62.63 6698 64.73
: — : GTS-BiLSTM 6728 6191 6449 5942 4513 5130 6326 5071 5629 6607 6505 65.56
train 1266 2338 906 1460 605 1013 857 1394 S3E2 69.08 6455 6674 5943 4623 5201 61.06 5644 58.66 71.08 63.13 66.87
Dy dev 310 577 219 346 148 249 210 339 GTS-BERT 7092 69.49 7020 57.52 5192 5458 35929 5807 58.67 6858 66.60 67.58
test 492 994 328 543 322 485 326 514 BMRC : T os00l - s D osga . T 6749
Our EMC-GCN 7185 7212 7198 6146 5556 5832 35980 6105 60.38 6508 71.66 68.18

Table 2: Statistics for two groups of experiment datasets.
Table 3: Experimental results on D; (Wu et al., 2020a). All baseline results are from the original papers.
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14res 14lap 15res 16res
Model P R FI P R FI P R Fl P R FI
CMLA+f 39.18 47.13 4279 30.09 3692 33.16 3456 39.84 37.01 4134 42.10 41.72 Model ldres 14lap 15res 16res
RINANTE+* 3142 3938 3495 2171 18.66 2007 2988 30.06 2997 25.68 2230 23.87 EMC-GCN 7178 5881 6193 68.33
L0 M 055 500 % U3 B0 T N 08 0SS W0 Tk 068 S0 5987 s
eng-two-stage . . . . . . . . . . . . . .
OTE-MTL! 62.00 5597 5871 4953 3922 4342 5637 4094 47.13 6288 52.10 56.96 "f”:f’ Iﬁ“;g'?‘St‘EFe*ft'fr_es %?3 g?gg gg'gg g;';g
JET-BERT® 70.56 5594 6240 5539 4733 5104 6445 51.96 57.53 7042 58.37 63.83 w/o Kelation Lonstraant /4. : - :
GTS-BERT! 68.09 69.54 68.81 5940 51.94 5542 5928 5793 58.60 6832 66.86 67.58 w/o Refining Strategy ~ 70.62  56.72  60.23 67.31
BMRCT 7561 6177 67.99 7055 4898 57.82 6851 5340 60.02 7120 61.08 65.75
BART-ABSA! 6552 6499 6525 6141 5619 5869 59.14 5938 5926 6660 68.68 67.62 Table 5: F1 scores of ablation study on Ds.

Our EMC-GCN  71.21 7239 71.78 61.70 56.26 58.81 61.54 6247 61.93 6562 71.30 68.33

Table 4: Experimental results on Ds (Xu et al., 2020). The “f” denotes that results are retrieved from Xu et al.
(2020). The “1” means that we reproduce the models using released code with original parameters on the dataset.
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