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[ Claim: those at the Capitol Jan. 6 resembled a 'normal tourist visit'
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Explanation
Rioters that day assaulted police officers and
vandalized the building, resulting in more than 400
people charged with crimes. This was no tourist visit

Figure 1: An example of end-to-end multimodal fact-
checking and explanation generation.
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Figure 2: Overview of framework. It consists of a text retrieval module (top left), a image retrieval module(bottom
left), a claim verification module(bottom right), and an explanation generation module(top right)



@

Chongqing University

of Technology

Text Representation

Text retrieval

Explanation Generation

reward R

ATAI

Advanced Technique of

Artificial Intelligence

Image Corpus

= {co,C1,.n0ny  Ti =
= {hco,hcl,...,hcn}HTi =

Image Representation

Image Retrieval

Image Evidences M

>

{htiO’ htzl el htis} HMJ

000000 )>

Stance Representation G7,5¢

Claim Verification

e :\r\} 5 > Top-K Candidates & 1 Text Evidence T E - = E

AN O R — E : = § " S ted? :

=7y e f\d - = = g ! [ ] ' E g 5 Supported '

~ O00O0O O} £ e & r . S 2 s :

o v [P —> g > ‘ —> = = —> Explanation —» @ —» Refuted! &

2 L=l =B 8 | m =

Lo x ‘ : < < 3] NEI? :

—> —»{0000O0J)" © —> 2 | ——>| IS :
Claim Representation E — '

= N ;

.............................................. 0] (OO O00 :
— lBlal8l —— —>[OOO._,J<J}—>¥ :

Claim Representation . ‘R‘lb OO . - : < .

ext Representatio —>» 3 OO0 H

—)[ O000O }‘\ . ' —pl:n ‘ —>» ‘3—>[ 000000 }_’ B = Supported? | !

S NN ¢ 1 = ‘ !
. 18 —> E E E — : = Z —» Refuted? |

©E © | = ;

N @B —_—=== £ ~ NER '

g Claim Representation H¢ :; S —)[ 000000 )—> —> :

-1 = z . L :

I . % Truthfulness

) —> :

{tio, tixy .- tis} M = {mjo, mj1, ..., mjq }

= {hm,oo Py oos o, )



Chongging University \Gl ; ; \ ATAI
Advanced Technique of
of Technology b , 0 o Artificial Intelligence

Text retrieval Explanation Generation

Top-K Candidates ! Text Evidence T : ]

- :
: 5 : o
[ 1 E g 5 Supported? ; Claim Token Evidence Token
] — Sy é -, N §_> Refuted? ¢ Representations Representatlons
) H = Ko} H
e E E o NED ! He

BERT Re-ranker

Cosine Similarity

—> (00000 JF" ¢

Claim Representation

Attentlon
) : : , Concat (-,*) <
ot sl . Text Representauon Hy s H ¢
H = ol
—»  O000O0 e B g é:.‘. Supported? ; FC + Max Poolin

“ i3 ’ -’ —> E | ‘2 —»  Refuted? | g

w . = . 2

AN E £ 5 NEP " "
- “ % - I (Ianm Representahon He 3 g 00O O OO :

§ ' Truthfulness (OO0 O000

. Image Representation || i 00 O 000 : Stance Represemation
Tmage Corpes lmage Evidences M Stance Representation G7,5¢ : GTV 20

Image Retrieval : Image Representation Hy Claim Verification :

h i So tmaX( i Tz) T; GTQC = Mean_POOIing(GTi2C)

(1) :
Haygary— {hay, Bigy p00 5, } G v2c = Mean_Pooling(G a;20)
Fus = W} - [Grac : Garac] + ba

U([HTiQCHC . HTz‘QC - HC]Wa + ba) L(yzlc) log( exp(ycl.s z) )
e

Max_Pooling(é'TiQC) (2) Z j=0 exXp(Yis

G120

Grac



Chongging University \Gl ; ; \ ATAI
Advanced Technique of
of Technology b , 0 o Artificial Intelligence

Text retrieval ' Explanation Generation

Top-K Candidates ! TextEvidemce T ! ]
I Supported?

Classifier

—»  Refuted? o
NER

—>»  Explanation —»

Cosine Similarity
BERT Re-ranker
BART Encoder
BART Decoder

— > (00000 ¢

Claim Representation

InputClaimC| T ey T T T T T TR mams s I )
Claim Representation - :
=) '
—> U [ g 5 |Supported? | |
e . “u B - = :
S é ’-’_> E - é—} Refuted? |
E g 5 H

RIS £ V NER
g N - I (Ianm Representahon He 3 g —O O0000 ;
I W Truthfulness :
<3 S N H

00 O 000
. Image Representation L

Image Corpus lmage Evidences M Stance Representation G'7,2¢ !
Image Retrieval : Image chresentatlon Hy Claim Verification :

Specifically, given an input claim C) its truthful- r lo 5:151.; X
— 4
ness label yc, and text evidences {77, 75, ..., 15}, Z g(p( ’l La—1, A, ¢)) (4)

we concatenate them into an overall sequence X
S = {s1,52,.... 8¢}
.S

p(7]S) = Softmax; (classifiery(.S))

{‘_ N - } Res = p(&Cls) - Z p(gJ"S) )
S15 525 +++5 5¢ ¥;'=9c,9;€{0,1,2}

vqﬁj( ) E[/\ Rcls Vcbzlog Szlsl z—le d)))]



of Technology

4@\ Chongging University

ATAI

Advanced Technique of
Artificial Intelligence

Dataset | Media -ranking? | Precision | Recall | F-score
Train Image - 58.97 66.14 | 62.34
Dev Image - 60.39 68.97 | 64.40
Test Image - 56.37 64.46 | 60.14
Train Text w/ 52.84 37.93 | 44.16
Dev Text w/ 52.98 39.61 45.33
Test Text w/ 53.15 41.22 46.43
Train Text w/o 52.46 37.60 | 43.80
Dev Text w/o 52.50 39.39 | 45.01
Test Text w/o 53.12 41.11 46.35

Table 2: Performance of Text and Image Evidence Re-
trieval on Training, Development, and Test Sets. (%)
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Setting F-score
w/o Evidence 33.98
w/ Text Evidence (Gold) 45.18
w/ Image Evidence (Gold) 40.93
w/ Text and Image evidence (Gold) 49 .43
w/ Text Evidence (System) 41.03
w/ Image Evidence (System) 38.68
w/ Text and Image evidence (System) | 46.78

Table 3: Performance of Claim Verification based on
Gold and System-retrieved Evidence. (%)
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Setting Model Rougel | Rouge2 | Rougel. | BLEU | BERTScore
Gold Evidence w/o Generation - 36.47 19.04 23.78 16.25 86.60
System Evidence w/o Generation - 26.36 ) b 15.35 3:11 83.32
Gold Evidence + Gold Truthfulness BART-large | 46.21 26.52 359 16.73 86.67
Gold Evidence + System Truthfulness BART-large | 39.93 22.43 27.58 16.70 86.67
System Evidence + Gold Truthfulness BART-large | 28.75 10.73 17.33 7.03 83.31
System Evidence + System Truthfulness | BART-large | 28.74 10,72 17.29 7.00 83.31

Table 4: Performance of Explanation Generation. (%)
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Accigental Overdoses by Day of Death

#1: San Francisco had twice as many That's more than twice San Francisco's 257 deaths due

drug overdose deaths as COVID deaths to COVID-19 Supported
last year
#2: To address a shortage of school bus  Governor Charlie Baker today will activate the
drivers in September 2021, Massachusetts National Guard in response to requests
Massachusetts Gov. Charlie Baker from local communities for assistance with school Supported
directed National Guard troops to help  transportation as the 2021-2022 school year gets
transport K-12 students to school underway in the Commonwealth. Beginning with
training on Tuesday, 90 Guard members will prepare
for service in Chelsea, Lawrence, Lowell, and Lynn
#3: A photograph shows actor Tom Special mounts had to be made for the 65
Cruise sitting on top of the Burj Khalifa millmeter Imax cameras, special safety had to be put
skyscraper without a harness in place, because in a building that's 800 meteres Supported

tall [1t's 2,723 feet]| you couldn't run the risk
of anything falling
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