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Abstract

The goal of News Stance Detection task is to detect whether the stance of a news article is
neutral, approval or opposition with respect to a given query. The task is similar to Natural

Language Inference (NLI) task, which aims to determine if one given statement (a premise)
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semantically entails another given statement (a hypothesis). Since most news articles hold
neutral stances with respect to the given query, the training data is often unbalanced. In this
paper, we proposed a Hierarchical Model based on the Decomposable Attention Model for
NLI tasks to compare individual sentences with the given query and jointly predict the stance
of the complete article. For the data imbalance problem, we heuristically create opposite
gueries and label supporting news articles from unrelated ones of the original query to
identify unrelated news articles. The experiment result showed that the performance of our

architecture is better than other models.
BESEE - BrRATIGYES > BAAGESHEE > BEOMT o JEE I

Keywords: News Stance Detection, Natural Language Inference, Discourse Analysis,

Attention Mechanism.
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FEHT N5 (News Stance Detection ) H - FfM AR 45 & S8R SOR I SCEE - XA
BT R T R 1355 B R T B R R () RGBT - AL CUP 2019 HUTREITIG IR 8 »
Bk #E— =52 (EHE R A RS (R SRR CE R B e
B8 L1785 — S RIS CE - B BRI A BB S A (AR5 (R E A T
BAEF RS © B T RO PR BRI AT R 4 ST - B 1L SR FaR s E
BB SRE H DU AESC I AU AR - Fo— Ry TR EEALER AR SR & L] - FEE R
Eratoed ~ WTEICE DL S R B HIERAREE - AERHERYER D > EIREALER A MAP@300( Mean
Average Precision at 300 ) f5REAREEAL Z4R8RUBE - MAP@300 FY(E /5~ 0 B 1 2 [ » {HAX
oMY SR - BRI AR 2 S -

HATE SRR SRR 3T 2 TR 5, > 40 Solr A1 Elasticsearch » J7{#Fk ("
FRIG AT E Sk s AHRIEY S - 28000 - AEFHBRRY SO PP Ersd s A LR
REAHRR - AH LS AIE S AT IS S » (072 —HY D1 » Z NS HEZAEL T BRATAEA fry M ik B
AUREMERE - (BEE T T SRR ORI ML il > NI S RS T SR AT
R RINELES | VR EAE SRS - I HAEEC A Irrelevant
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£ - FEILE ]
Query  FFEBRATAEAEI RS
A 521K I P 7 L s B A T 5 P B ... R T

Pl st s s o SR R - - Irrelevant
oy  TTEESBUKRIER RS HCERRE - BRI

e JmEAVE T FRtEZER T RIE L -

RIS ARG SRS HAAE L A el A EERE R - Phs—E4s
TEHIBRIL (premise ) {EREFR LB E4Rk 55— BRI (hypothesis) « 21 » FHFSHT S E S
NHZ TSR (RE) > Kt - EERERE R CESERE > MR % B3
R EHE )T B RE R R R (B R AR KA S T > A0fel 2545 & B )T R RE R 4
Bl o LLUSGE ARV A% (Discourse Relations ) il Ry ATEE SN EE L iz © 55—
JiH A LU LS R S B R LB R E Rdl I 2 275 (ISR &k
H s ST N A B REN 1285 R BV ERIELBITR D - BRI GE R ISR EIR 5 » 2 ATE
ERHIR S~ BR -

R LRI RERE - ${f£27% T Decomposable Attention Model[1] » #&HE% A 5 ¥
i A\HY R (i &) T 4Rti5 AR H] TR (Sentence Representation) » W45 & Durmus ZE A[2]
TENLSS MR R R T e e U 2Ry ARU% - $2H1 Hierarchical Decomposable Attention
Model » [& = B ) BRI (% o $HE BRI PErAIREE - FeMetE o
AHT AN A SIS M AR E R R &R FE R HE IR AE R &R AYRIAE -

=~ HHEADTFE
(—) Natural Language Inference (NLI)

1F NLI AHREHIRHSE H » Parikh 25 A F2H Y Decomposable Attention Model[1]- &5 A SR 1Y
RESIHT AL A 2 - s 28 EL S © Attend ~ Compare DLk, Aggregate —{[EHE} ) » i
AR WA F (PlafibZR) » it R i & BER T (LLy=RoR) - Bt » 1F Attend HYH]
73 ¥17% (soft-align) afbrf 45 - B£E - 41 Compare HYHES > & LR A HY A 7-F1_EAH
B ArE T RV 5] EX( aligned subphrase )- i 1% » 1. Aggregate HYH 73 €74 & Compare
A& S Y B 1 AVAREC « AEE BB A R4 - HIJY Decomposable Attention Model
Frasall| SR 285 /) - )l SR AN IR R s A - (B SRR A REE B LAt B R (E AL < 2877
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Y EEZRANIET - HIEREEE T RN maHRS -
(—) Stance Detection

1534 (Stance Detection ) BB —EF A TLIGHYSCA  RERE EE (20 588,
) BT (A0 BRECE ) FYRTRE o H RTEEA LIS R RS B E]
PLorpk =fEsER[6] » 47 HI:E : Generic Stance Detection - Rumour Stance Classification [}

2 Fake News Stance Detection -

Generic Stance Detection HJ{5F- & SemEval 2016 stance dataset[7] > 3% & RHEENEE
Bl — BRSO DU H AR PHAERSHT B AV ELEAR S DL sk B R & B B AR
IIE5E favor ~ against BiE: neither - Eil Rumour Stance Classification 8y R 58 H AT
RumourEval task[8] » sZ (LB VVEMRIBEEFES (rumour) HYZREHESCHI[E — 3 EH4R A2
HIHESL > R EFEEARAR Y HE SR S L5 8L supporting ~ denying ~ querying BX,
& commenting  Fake News Challenge N353k (55 (A5 R el (Bo IRy 0 B -
H B2 B — (AT AR AR E ERFT & A L5 BB L A4 - 113577 Ryl -
agree F L ENFEENEANIY—5 disagree T ) EEN BN 35~ —8L discuss

TR BENESmENE-E - [HRN&HF 1138 5 unrelated TR L ENE G Ao imENER—E -

Durmus £ A[2I'EF | S5 E1LGHREAIEFS © Claim Stance Detection © 1-3% (175
t o QVEIREE Argument Path ERYFTIRWA(E T o5& » HIET&ERY IS 2 S S i -
EERGEREUR - EElE/E=0 (hierarchical ) [fi3EFHZ (flat) 2K Argument Path |
HIAN AT LLUEZ BTSSR -

(=) Discourse Parsing

REITEITRER 0 2 MR B REGEENGERRM G I TR ET SR ENERS -
s EIMT (Discourse Parsing ) 1584 DISEECATHY i B HIATEERHEE/E Foall SREDR] » 209520
Rhetorical Structure Theory (RST)[9]F1 Penn Discourse Tree-bank Project (PDTB)[10] » Hij%& LA
fHIRGERE (tree structure ) RFEREE 4] 2 EIAVRAN - 128 LI IHESHE(flat structure )
Ton oA U RE R SRS =B RE SR Y W (8 &) 7 2 SV 8% © F13CHY Chinese Discourse
Tree Bank (CDTB)[11]5BHEEHIJEE RST AL > LUSHRAE SR TR R B R (4 - AR I -
SR (Causality ) ~ #8#f7 (Transition ) ~ fi#&5fi (Explanation) DLRl%1 (Coordination ) ©
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RELINTH AR SVUED SR - RARERUAUIE - Bkl - AR A
REEC DA S UL BAR IR « EEAR E B ( Elementary Discourse Unit > EDU ) » X ff Fy+4] »
R ESINTRE LAY FEES - R EITE 1% 0 FTE A g LIRS R RHR A E R - &
1% » FEECHIAT S AR 1 2 [EIAYRH % (Sense Label ) (%01 MG51 ~ RIS ~ BEHT /AR )
LUK R R {RIEEC (Center Label ) (4 ¢ R UEREAERT ~ FEREAETE ) -

= ~ AR

ISR B Y R RIS S E Y S EE B WS & I 52 A ] - AR L
FefMFEH Hierarchical Decomposable Attention Model - &4t » Z:jY Decomposable Attention
Model[1] » ¥t A BT R {E 5T T 4RI A B AJ ¥ 72~ (Sentence-Pair Representation ) -

» 52 %] Durmus Z£ A [2]1E Claim Stance Detection (£ H {2 T P& /@ ={4eREn B S » B
MILAPE =Y 5 2R BT SCE - i i SO oy &) R L R R % - 2T FIE S =
BRI < TR T35 A5 FH A - A ZR RS — P » & 1 AU 597 - Embedding Layer ~
Intra-Sentence Attention - Sentence-Pair Encoder [/ 5 Prediction Layer o F57I g A T
[ S EE BB TR i Ry BRI A S AR R B 1L S 2 S (] -

P(same_stance|snt_pair)
A
Prediction [ Fully Connected Layer

Layer f

Concatenate

)
[ ]
Sentence-Pair { w1 Dﬂj Dﬂj

IIIIIIIIIIIIIIIIIIIIIIII

Intra-Sentence -
Attention [ Intra- ][ Intra- ]( Intra- ][ Intra ] [ Intra ]( Intra ]
Attention Attention Attention Attention Attention Attention

Encoder

Embedding t t
e o 3 R o e [ I

o4 b

I S - L

snt_pair, snt_pair, snt_pairy

[&— - Hierarchical Decomposable Attention Model ZEf#[E]

(—) Input Representation

g AR BT R e > DU(Q, D)FET DS TnfEA T DD = {8y, ..., Sy}
R B BRI EI TSRS 50 DlyFm  JISERLIES{QM™, D™, yMIN_ =57
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Hrpy € {0,1} - FHHSSCEFIIRE Ry 53 (B8 T J1ESCEE dhnlpe Bl & B R fi
BREIER Sy PRILERTE S DL T EE » (8P BERU(E )T > PAR = {Sy,, ., S, JFT 0 fic
RO EIN A TS o By TRIERSE > BMIOR; = Sp, > WLAR = {Ry, ..., R JFRNHIE
HUE(H kA )5 o

1.  Original order: fRIB S F1E X EHRIFEHINER » BERHTR(E )T -
2. Cosinesimilarity: fRIEEME ) FRIZERYEE R A (Word Embedding ) » &R & 7 [H]
ERZALIE > RSB DUEHET - SR Tk (SR Oy A) £ -

3. Discourse parsing: {fi F /& &2 #1157 RYNN-CYK2 Seq-EDU + self-attentive Model[12]
BRERET RSO - A AR I ER 1) - BAAEEEC (Sense Label ) FIHULBA(AEEED (Center
Label ) - FHFYFRAMEE Ry 275 “Causality (AISR)”#1“Transition (#54f7)" [ {5HY &) T FESCE
T EFRAHEENVEN - NEERMETEERGRT k #4585 “Causality ()" HI
“Transition (#]7)" Bl (A HY 014 -

B TEBERUF AT TMILARESCE TP R ) T ECEsnt_pair; > {F R BRAUHER A -

1. Parallel: &% @ Q Bl 4 {H % 2 H | #Y &) 7 R={Ry,...R.} It ¥ - ¥ ik
{@ R, (@R, (Q RO} -

2. Series: i Q€ BLR, Fic ¥ - #LEE HUEI Ay &) 7 R AR IR IE 7 B - P2 Bk
{(@Q R1), (R, Ry),+,(Ri—1, Ry}

(—) Embedding Layer

FHERE BmeRiEQMIEY TR, » DAFISREFHY Word2Vec AR REHEREI A& - 7351
BQ = (g1, -, @m)FIRs = Wy, ..., w), Vs €[1, ..., k] > q;, w;€R™ > d,, By Word2Vec 57
HIHERS -

( =) Intra-Sentence Attention

TR E A S EFE AR E - S AR S E AR - WAL Q)FTR > ¢ /A
— (&) 8 5 ] R A A A P G Fiy e R SENTEIVEE SR 5 7508 softmax ZEE > 7EH
JEARM G S TS &R > 15q flw] - FEREMNEE T > FITEEA G A 28
qiAlw 3H R - (F Ry ivEl A & > Phqi=1qs, qi 1 fw;=[w;, wi1FoR - Hrpr> Wy eflb; € R
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& Ryt Al T RAY 228 -

Cij = Fintra(Qi)TFintra(Qj)

T (1)
Fintra(CIi)zReLU(Qi Wi + bl)

m
gl = exp (Cij) B
l k=1 €xp (Cix) J

(2)

(PO) Sentence-Pair Encoder

FfM{i F§ Decomposable Attention model[1] ( LLDAZFR R ) {E /B Sentence-Pair Encoder » £}
¥snt_pairifE{T4REELARUS S EN A mus € R o fi% > Tl A 2B A
Fu € R > 41D R AR
ug = DA(snt_pairy,), vs €[1, .., k] 3)
u= [ul,uz, ...,uk] (4)

(#) Prediction Layer

] Eusl i Prediction Layer 51RO EE BAERE Ry R TS HVIERP - 40 N A AR W, €
Rkduxhidden .y e Rhidden . p e RMAden]Gh, € RE BIERIF SN > ok
BN Y o

P(same_stance|snt_pair) = a(ReLU "W, + b, )W, + b, ) ©)

FRTUAER/ SRE AL TP TR bR EUR S Xl (cross-entropy) » AT L2 TEME{E (FEEE
FsN) > 0 BRI ARV 2R S > N RallISRE R AN » sHEITHATT

L) = ) [z™ - logP™ + (1 —zM™)-log(1 — PM™)]+A|0|] (6)

M-

FEASERET - WA A HT A SOFFEE FR T DR » ML R e R B A s SR B
SIS RRATEE - Bl o TRISHEIR E TR AT 2 T - Hoh M T =,
PEERR R -
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(—) HrtE

AREHZERTE FAVE R E Al CUP 2019 AT RITZ SR 28 B A (LAY fEIEE AR (NC)
LUk SREERL (TD) - FiEsERE S T 80 EimH 4Ryt LS #ss - FMIRIZ L
JEHL T ERYSCE - JIISREERME S T 4,662 EERL ERMEHIAIFR R B& Query
News_Index~ Relevance ={[E#{7 > Query )l #f & 20)7E H > News_Index £y4F5% » Relevance
FFERARRREE - AHBARERE 0~ 1~ 2~ 3 3 BIfCRAHRER (0) ~ B0 HHRE (1) ~ AHRE (2) ~ FFE
HHER (3) - Query WEBHILYS » A XIFZ N Query NHYEGEARE - (B35
Query ~—2 > {515 B AHRE (0) -

ey [ i

Query News Index | Relevance
BRI E R news_000109 3
VU FERZ B news_000156 1
BIEREE THEFERE TEHRER | news 000684 0
EEATEBEMIE N E news_000091 2

R = e SREE T B 2 SCEHIARRE AR &a T - Bedf (s A it ealEE NHTE BReY T
B T - WL “ o -~ 1?7 R OE AT -

R~ SRR T A SRR RS T

Mean
# Sentence / Article 53
# Word / Article 383
# Char / Article 704
# Word / Sentence 7
# Char / Sentence 13

I SREER S AR S 4 A 2 A B RHE BRI R - (R B IEEI T SREERHE 7
S BRAHRARR & B — R T R S LS P BRI EE B IEm R (R BERE r S EE S
A S E SR  —JTHER o 55— 7 AR MAP@300 BT E AH R AR
1 DL ERIE R ILGHHE » HEL » AHFT S T PEE AT AVRTAGIEAE - AR5 [F B 2k
TYREETREDCE - TN A B AYARRARR R - EIRIAIE T BB RIE AR HY
Original f#{iL AR » HPS M AEBA TS HTERIEL BIARLY RAEEERG EORIY 12% - & 7 piiifH
F o BIHER 7 &R SE#ARE & (Data Imbalance Problem ) ©
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FUU ~ GBS E R LR B
Relevance #Articles | Pic%

0 (“RFHREH) 546 12%
1(EB53AHRE) | 2071 | 44%

2 (tHREH) 1537 | 33%
3 (JEEAHRE) | 508 11%
Total 4662 | 100%

T~ RIBE TSR B R[Sk EE R B R A BRI
Relevance | Original Opposite | Original+Opposite
0 (RAHRE) | 546 (12%) | 4559 (98%) 4615 (55%)
1 (tHRE) | 4116 (88%) | 103 (2%) 4219 (45%)
Total 4662 4662 9324

TR PR MR IIREEEC Ay TR HRE ) AV RHEE L &R -
ML F By A =UE A R ARSI R UEE (LUTTE Opposite Query ) » i HA
I SREEREY Query (LA Original Query ) iy —EbEal s i B #8105 « flan - T 52
FF ) OB T RS T ERL ) AR T RIERZ ) - fIRILIEHE < FTA 17858 Original Query

"HHRH | FYSCE  #f Opposite Query HYTI358 F T R AHRH | "5 E % Original Query " R
MHEE  ISCERREEE ISP IINEE - W RMAE A TR I7E » B EH
Opposite Query HY17.5; © W13 71HY Original+Opposite f{iZFT7~ » RIS IR E R EL {15
19 By o

(=) EfEdlEn

EER AR T > A ATE HERAVAEHE DL _url "9t - WEkRIEFTA
S~ FELDA R DIIMNTFSR o fEsaER AT > FHRTRE IR AT EIEERHE (NC) 1F Rl
SREH} > 22 window size £y 55 37 DL Skip-gram ZETT 45 £ 100 HY Word2Vec fE#I[12] -

TEESHEIE 5 - B ABYHEZE Ry 32 ~ Epoch 50K 8y 300 ~ AU ERss & RHVAEE
Z5#83H 60 {# Epoch ;@ HHET » BHE 1%k - Hidden Size /& 100 ~ Dropout /£ 0.3 ~ B34
P 163 « (LA Adam - L2 TEAR{LHEE A S5y 1e-4 -

R LA PR HEAVEIIRREE R P L& T 20 FER[EIHY Query - Ry AHIEIHY Query [EHS
EERAESISRELAENE R - REE IR EE Query HYR[EIE &R S EE LN N UIEITT
T TOREHEEAY @ 40RNFTR > FAMBETIEERL Original Query Hf 80%HYE LK H:
query-article pair {FRy3llISRER] ; HEERHVER T - AT i oiElE B - —fE
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Original Query F/lISREARL LYY 20% (DL T 1 £ Original Test ) - —f#E I/ Original Test
FH¥ESE Opposite Query (DL 7% & Opposite Test ) o

TN~ ISREBLHEE R 7
Split | # Original queries | # Opposite queries

Train 16 (80%) 16
Test 4 (20%) 4

8 S RHE W B A = N et > FMIEIRFETE T macro-average F1 micro-
average Fl-score » i AR E W EIINE B2 E ESRIEE 504 ¢

1 .
Avg F = 5 (Marco_F + Micro_F) 7)

(=) HEIEEELEL

ASERF B TE HAt = R AR BLA R SCER HAVIA R E T TEER  [FIRF LR E NI AGISRE L Z %
BPENAENYR R - (EARIVERR T - R SCEACERE AT (LARFoR) B Fy 5 » Bl
EEHy = FRAME AT TPt -

Decomposable Attention model[1] ( 1L DA (Flat)Z=773) © JE 446G A0 E) T-EC % (a, b) BBk
B FERCE(Q, RY) » Q Fyaerd > R'EHCER Y RHIK{E A FR' = {Ry, ..., R JEBFEMB 0 LA
Flat {20 A > s B E R KRS B 5% € £y 100 ([ -

Fine-tuned BERT[14] ( LA BERT (Flat)&7 ) : i A P51 Ry (Q, R B [t A S B~ 5i%[SEP] »
G AT EERFIR[CLSIVE By P IBREE » MAE[CLSIH Y A B b — (4R MR o fHEs - s
BN RS By 100 (BT © [ FESISRFRY BERT HRSZiERY » HSHEETE Transformer
=28 ks 12 ~ Hidden Size £ 768 ~ Multi-Head $& /& 12 -

Fine-tuned BERT (hierarchical)[2] ( [L Hi-BERT 7% ) : ¥ sentence pair 4%7#% BERT & %%
HEHU#F sentence pair representation Ry, » #8E » B A GRU FR IR g4 2 FEHY
BA% > Bef% o B LA e & I FEUMISE SR © Bi-GRU Y Hidden Size &y 100 - [i5) &
SRR RESE Ry 30 {EFTT (Z[CLSIFF5 B [SEPITF55E ) ©

et B AF Original Train FIfjI A Opposite Train WWiE ST T 3l|4if5EAI1% » {F Original
Test {1 Opposite Test FifE & RHEEHEAAVAEE - H0 > P SR > FRAFTEEIHELAELL
BERT A RLfyiiAY ( BERT (Flat)f{l Hi-BERT ) > L Decomposable Attention /& ELREA AU
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A LLZFRFHIREE (DA (Flat)fll Hi-DA) » F£E - {EFAMF DA (Flat) Ry P JE =0y A5
Z 1% > ARE RN R RHEEATRRE SR et - &k > A LESREATAEAN S > &

{& L Original Train

Fll%R - HEAUAE Opposite Test LHVEERIEIAE - MR ERZ EN

Original Train % {75 /D85 T R AR | B0kt » DRIBLISORSE DL B (T stk AR
it BRI Opposite Train 3R %% » FIABIFBULBERL TR AR, HYER
RLH£F Opposite Test 45 FL A AREIETF -

T~ AEEEIAENIA Opposite Train {&HYRTAEELEL

Avg. F1 score

Trained with Org. Dateset Trained with Org.+ opposite Train

Model Original Opposite Total Original  Opposite Total
Test Test Test Test

BERT (Flat) 0.6556  0.0385  0.3471 0.4319 0.5345 0.4832
Hi-BERT (Parallel) 0.6567  0.0389  0.3478 0.3326 0.5671 0.4498
Hi-BERT (Series) 0.6554  0.0386  0.3470 0.3407 0.5599 0.4503
DA (Flat) 0.6522  0.0498  0.3510 0.6046 0.4973 0.5509
Hi-DA (Parallel) 0.6605  0.0387  0.3496 0.6571 0.5040 0.5806
Hi-DA (Series) 0.6559  0.0380  0.3470 0.6592 0.6245 0.6419

Ry T HE—F BRI A Opposite Train BEFFETANAE - FMELEAHEI{E[E Original
Train Lk Original + Opposite Train 5l[SRAVEL SRR > 400 —FrR - (28 —/2-FE > A
ATERIH AL B2 A e BRI i BT FEE A FEl SRR RE S Re A R
FEFEREF > [EIRE o AREF AT R REERY o Hi-DA (Series)AYSAE KL - HEE &RV T
BTt AR RIS S YA EE

F1 score (Total Test)
o
3

(a) Org. Train

= DA (Flat)
-4 - Hi-DA (Parallel)
Hi-DA (Series)

F1 score (Total Test)

60% 80% 100%

% of Training Data

(b) Org. + Opposite Train

= DA (Flat)
-4 - Hi-DA (Parallel)
Hi-DA (Series)

20% 40% 60% 80%

% of Training Data

100%

—-
() BRI AREE

F 4k &R By Original Train LA Kz Original + Opposite Train HY245 45

BEERRF AT B MR R I S EE P EE A) TRy =Fd 7% (BU T/ Sentence Filter) 1T
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¥a)FHINTERE (DL N Sentence Pair Setting ) ¥EAIRGAERYEZ2E - Wi Er LA Original
Train + Opposite Train E A3l &R} -

{E Sentence Pair Setting CLERHYE R > ELEE H)5 LA Flat f1 Hierarchical BV AE
Rl A% > DL Decomposable Attention BB REERIEYFEIR » WIE =FR -
AILABRZR B E )7L Series BT AL ERE > &5REELL AR =4F - R Series
HY 5 E AR EA IR 704 - B B A A 1 S B ) 7 Z A A - S —
H s R A 1T IS A [E B -

The effect of sentence pair setting &k

= DA (Flat)
0.70 -4 - Hi-DA (Parallel)
Hi-DA (Series)

F1 score
o
o
o

w

1 2 3 4 5 6 7 8 9 10

# sentence (k)

B = - N[5 Sentence Pair Setting ¥R GE A 5 28

{E Sentence Filter EEERAYE B » LA =7 Sentence Filter : {KI&H)F1E &
HFEAHRINEF (Original Order ) ~ S G) RARYMHUE (Cosine Similarity ) DK%
R EATE A g EE (Discourse Parsing ) 75 AN i SCEE HH B R U(E 5] 7-1% > LEEC Hi-
Decomposable Attention (Series) R HIENERIEYFRIR » MBI VURTR » 0] DASEFRFE DL
st BT RIHVAR{LUEE (Cosine Similarity ) {F Ry BEHE 0] FAYMKIR - &3 < k < 5iF »
RS EAL R 5 50 AT AU Y 45 5 - ERLIEL » FRAFTRR Ry (s AR EURE ( Cosine Similarity )
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