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Figure 1: Examples of MTL stance detection.



(5) G'mgqlng LhIVGI'Sty Qv!n?eleechniqueof

N dTecI‘Mmy Artificial Intelligence

Approach

E‘th'rﬂf'm Target mde () Ward nede

Mulh task Inhruﬂmrl Maodule

5m..-.¢ graph 5u|l|l.en1‘ Graps
I'-EFF'L'F'IHTﬂ.TlI:lI'l rEEresemhatian

Q2P

Iterative interaction

| <
[ Multi-task Interaction Module f |

T
' Input tjwmiun ™\ e ﬂ

o il ‘ i l:| Stance-related Sentiment-relohed
Fragmarhcs Welkght Progmarics Weight
J S N f te o]

Pre-trained Language Medel (BERT) ] .{ =
‘E'L ] 'I-:dlu' }
A ./

1.1 1 f 1
Syrtactical Dependency Sraph

Wy Wy osee Wy

|\._ Sentence Target J




o ATAI
@) G'mgqlng LhIVGI'SIty Advanced Technique of

of TECITd(gy Artificial Intelligence

Approach

Sestisnent %CMMm Target node - ‘Ward node

Task-related Attention Mulh task Interaction mmle DS — { ( S’rf»! ﬂi; ,y%fit ’ y:ﬂ) } ;?"r:sl
AT

/el ,f,“u'f‘n;’f: . sﬂﬁ";i“"“ N,

| T f Dy = {(si,ai) };5
\._mmhh J/ ; iﬁ\ — ; iﬁ\ ) o
I II'I - rmmmnm o F(Si!ai} — {yfeﬂyi } ~= {y'i: ayz }

$ G
( m«mm:wm Y ! s={widl,  a={wd
I e Nl ﬁ h = BERT([CLS]s[SEP]a[SEP]) (1)
A — ] [@ &
Pre-trained Language Model (RERT) =
L’Iﬂ vt: s -|lt.| -I, 1' T -[ ‘2&% Gutey h — {h]‘, h27 U ’ h(’n‘—l_lrn)} h e wa}xc{m
I.\-_ Sentence Target __,} \ Syritactical na-i:nendem-rﬁmph | J




)

Chongging Lhiversity

of Technology

Approach

t € {st,se}

ATAI
Advanced Technique of
Artificial Intelligence

1 if 7T (wy, wy) or T (w;, w;),

$¢'mairm.'m Target made () Ward nede Adﬂp[iﬂj] = L if 1= j-.v
~ 0  otherwise
Multi-task Interaction Madule (2)
Emmh HHIIHH;::IFH
"FMH an FERFESE an p(wz) _“(p())
p(w;) = ——2, p(w;) 3)
%ﬁ{ 35 ) L 5)
I Illl # g I‘I'ﬂ'u'hnln.‘hlml:'rmn. g+
| N'{wy,label N w; label )
[ Malti-task Interaction Module f: T T p(w;) = f\f{*(tabeﬁ.;_;} - P'u';"-l[iabe.!_} (4)
= i
s Input Re ion ! o) — t
- == == o) =1+ 1)( A wies o
S — £ to W%T g a\p
Pre-trained Languoge Model (BERT) =
S e '[ R o } : ot (wi)p(w)  if Aacpli, 7] = 1.
I\_ Sentence Target __/‘ \ Syritactical Dependency Graph | J A [i,_j] = kefigl}
0 otherwise

(6)



) Chongging Lhiversity
of Technology

Stance [ ] Sentiment m

Task-reloted Attention

@@

[

Multi-task Irferaction Module |

' Input Representation N\
S S F
Pre-trained Longuage Model (BERT)
A A A
L Sentence Target _j

Approach

$E‘mﬁm‘tm Target nade () Ward nede

H‘lulh task Interaction M.uci.llt

5m greph smlum grape
Fﬂﬂﬂf‘mﬁ WTHT-&TI

2
1
i

o

Lterative interaction

54
>

A

Stance-reloted 00 Senfime nt-reloted
Fragmatics Wekght ngmlln:s Weight

e o]

J _, % A, G }
' Y,

'\__L Syritactical Dependency Graph

n+l<i<n4+m

= {i:t’].} fl?? e 1ﬁn—|-*m}
1 _1
gst,ﬂ — ReLU ( SEEASEEME gse,ﬂ'—l W._-ft) (8)
sed 1st st,l l
g°“" = ReLLU A Eﬂ g WwW,, 9)

Al = A + I, where Ey = Y (A% + 1)

gSE’O — FL — {ﬁla "ty ﬁ'n—l—m}

t € {st,se}

ATAI
Advanced Technique of
Artificial Intelligence




)

Chongging Lhiversity
of Technology

Sertment (TH )

Tu:ﬁ reloted Attention

@ m
1T

[ Multi-task Irferaction Module

-

Approach

$E‘mﬁm‘tm Target nade () Ward nede

Multi-task Interaction Madule

-

Stance greph Sentiment graph
Fﬂﬂﬂf‘mﬁ WTHT-&TI

o

Lterative interaction

54
>

A

2
it ;

s Input Representation N
- wii . Stance-reloted Sentiment-reloted
Pragmatcs Welght Progmatics Weight
S . f te ot
Pre-trained Longuage Model (BERT) =
- r.r 1 1 1 [ LY G
Wi Wy =t W Wi - !
I\_ Sentence Target _j \-—L Syritacticnl Dependency Graph ) J

LT

.B.@.:—Z h-_lg *.'?‘L}

ATAI
Advanced Technique of
Artificial Intelligence

0 1 <i1<n+l
maskﬁ—{ 1 n+l1<i<n+m (10)
g*st,L — mask x gst,L

_ e ()
D iy exp (Bi)

(11)

y' = softmax(W'rt + b)



)

Chongging Lhiversity
of Technology

ATAI
Advanced Technique of
Artificial Intelligence

Approach

$E‘mﬁ'm‘r'ﬂn Target nade () Ward nede

Sertment (TH )

Tu:ﬁ reloted Attention

ETNHIE-

Multi-task Interaction Madule

-

Stance groph
representation

t

2%

S

Sentiment graph
resresEntatan

t

2P

Lterative interaction

Z(‘:l‘l Yi ].(:lg 'y'a +-)"3'y1.

log 3;

F favor + F, against

-‘-SE

) + As]|©]f2 (13)

gal:
$ F, avg — 9 (14)

[ Multi-task Interaction Module T

4 Input Representation ™y ﬁ ﬁ F 2 Pravor Rfavor o _ 2P, against Ragainst
f 5 =
1 . . Stance-reloted Sentiment-reloted — avor Pfa!.ror ‘I‘R'favur agalnqt ‘Pagﬂinf-il +R3gﬂ.in5l
Pragmatcs Welght Progmatics Weight
L B : te of
Pre-trained Longuage Model (BERT) [ =
- e 0 Gaep
'I—', 1!'3 wee 'ut_| \t_. ! T L ‘EL?\ ’

I\_ Sentence Target _j \-—L Syritacticnl Dependency Graph ) J



ATAI

@) Chongaing Lhiversity AcvancedTechnique o

Artificial Intelligence

/o Technology

Stance Task Sentiment Task

Dataset Category
Favor Against Neither | Positive Neutral Negative

Train | 753 1395 766 962 189 1763
SemEvalle: o 304 715 230 368 90 791

Train | 1252 750 748 451 360 1939
COVIDIO e | 306 205 176 | 108 8 497

Table 1: Statistics for the two datasets.
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Category Model | SemEvall6 | COVID19
| MacFoug  Favy | MacFuy — Fayg
SVM-ngram (Mohammad et al., 2016) 0.580 0.689 0.584 0.654
STL MITRE (Mohammad et al., 2016) 0.5607 0.6781 - -
pkudblab (Mohammad et al., 2016) 0.586  0.6731 - -
BERT (Devlin et al., 2019) 0.536 0.646 0.619 0.647
SCN (Yang et al., 2020a) 0.545 0.613 0.512 0.533
KEMLM (Kawintiranon and Singh, 2021) 0.556 0.641 0.619 0.644
TextGCN (Yao et al., 2019) 0.599 0.653 0.557 0.588
TextING (Zhang et al., 2020) 0.597 0.658 0.589 0.609
FCS (Sun et al., 2019) 0.602 0.692 - -
BERTtoCNN (Li et al., 2021a) - 0.678 - -
AT-JSS (Li and Caragea, 2019) 0.513 0.600 0.566 0.595
MTL Tchebycheff (Mao et al., 2020) 0.504 0.573 0.581 0.605
BanditMTL (Mao et al., 2021) 0.540 0.608 0.601 0.619
MTIN w/o SE 0.578 0.645 0.622 0.638
Ours MTIN-BiLSTM 0.643 0.689 0.647 0.666
MTIN (Ours) 0.649 0.703 0.653 0.679

Table 2: Experimental results of stance detection task on two datasets. Average MacF,,, and F,,,, over 3 runs
with random initialization. The best and second-best results are in bold and underlined, respectively. The results
with t are retrieved from semantic evaluation (SemEval-2016).
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Category Model SemEvall6 COVIDI19

AGCI.‘I'UE;I’ Ff—.ﬁ'ﬂ'ﬂl"&"ﬂvg AGCI.‘I'UE;I’ F:'.T -.S'Cﬂl"ft’ﬂ-ug

BERT (Devlin et al., 2019) 0.776 0.791 0.687 0.734

STL ABCDM (Basiri et al., 2021) ).685 0.651 ).633 0.562

ISA (Barnes et al., 2021) 0.662 0.632 0.664 0.606

TextGCN (Yao et al., 2019) 0.775 0.790 0,728 0.695

TextING (Zhang et al., 2020) 0.774 0.753 0.736 0.564

AT-JSS (L1 and Caragea, 2019) (0.709 0.644 0.669 (0.562

MTL Tchebycheff (Mao et al., 2020) 0.699 0.565 0.604 0.501

BanditMTL (Mao et al., 2021) 0.654 0.594 0.658 0.580

MTIN w/o ST 0.773 0.798 0.741 0.718

Ours MTIN-BILSTM 0.781 0.802 0.761 0.746

MTIN (Ours) 0.807 0.796 0.785 0.762

Table 3: Experimental results of sentiment analysis task on two datasets. Average Fl-score,,,, and ACC,,, over
3 runs with random initialization. The best and second-best results are in bold and underlined, respectively.
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ST task SE task
Model MacFuy  Fang | ACCoyg  FI1-5C01800g
MTIN with cos sim | 0.573  0.630 | 0.737 0.725
MTIN with TF-IDF | 0,526 0.594 | 0.730 0.727
MTIN with Fived | 0582 0657 | 0771 0.771
MTIN (Qurs) | 0.649 0703 | 0.807 0.796

Table 4: Ablation study results of ST and SE task on
SemEvall6 dataset.
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Figure 3: Performance of setting different numbers of
interactions between task-related graphs.
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(a) BERT model (b) MTIN (Qurs)

Figure 4: Visualization of intermediate vector represen-
tations. Red=Against, blue=Neither, green=Favor.
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Model  Target Attention Visualization Prediction  Label
TextGCN FM I believe that every - should have their own - Agzunstx Favor
WFM  Not wearing I--I am in my own greenhouse . FavorX Against
BERT FM I believe - every - should have their own - Favory” Favor
WFM  Not wearing a - because I am in .-- FavorX Against
MTIN FM | - that every -- have their - - Favory” Favor
WEFM -- a - because I am In my own greenhouse . Againsh/ Against

Table 5: Case study. Visualization of attention scores from BERT, TextGCN, and MTIN on testing examples
of SemEvall6 and COVIDI9 datasets, along with their predictions and corresponding ground truth labels. The
target FM (Feminist Movement) and WEFM (Wearing a Face Mask) are from SemEvall6 and COVIDI19 datasets

respectively. The marker v/ and Xindicate the correct and incorrect predictions, respectively.
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