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Claim: “Vaccine A is better than Vaccine B”
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i Affirmative (80% of papers): A has a lower rate ] D@

oy of papers):
@ of severe allergic reactions in adults than B. @

Opposition (20% of papers): B has a lower rate of
blood clotting incidents in adults than A.
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Table 2: ClaimSpect 5 A HUER LR . Win SR (Sib) CaibniEle; T HAL R4 ECh 100,
HiF Iterative Zero-Shot %5 5 i RlE I, HUILEAT S BA MK R B HIL, T4 H B <
PEAS4y (Seg). AR MR R, 26 54 H underline IR,

World Relations
Path Sib
4194 58.01
4534  59.01
42.88 64.04
52.30 66.45

Biomedical
Sib
57.04
59.08
62.09
64.21

Method

Rel
97.85
97.18
98.60
97.40

Rel
98.33
97.14
97.89
94.37

Path
44.44
45.93
41.56
50.07

Unique
72.96 —
74.25
76.01 —
76.59

Unique
77.17 —
76.17  27.11
77.55 —
77.05  31.82

Seg

Tterative Zero-Shot O
Tterative RAG OQ
Iterative Zero-Shot
Iterative RAG

cLamSpect O
CLAIMSPECT - No Disc 00

95.30
99.00

78.24
79.75

85.26
82.64

87.62
85.43

97.95
96.07

75.10
76.26

74.80
74.39

86.26
87.69

27.39
39.03

Table 3: 1R ECHRAR 09 B A 7 SR AT 100 HERE -
oM. E-Tie %R B0 -Tie R kalr .

TAMERIRAE R R R NI IR TR AR

World Relations
B Wins  E-Tie
33.06 0.00
97.58 0.00
90.32 0.00
30.00 0.00

Biomedical

B Wins  E-Tie
2222 0.00
95.55 222
95.55 0.00
28.00 0.00

Method Pair (A vs. B)

A Wins
0.00
0.00
0.81
2143

I-Tie
66.94
242
8.87
48.57

A Wins
222
0.00
0.00

24.00

I-Tie
75.55
2.22
4.44
48.00

Zero-Shot 0 vs RAG OO
Zero-Shot O vs CLaMSPECT 00
RAG Qvs cLammspect 00

No Disc P vs cLammSpecT O

Zero-Shot vs RAG OV
Zero-Shot @ vs CLamMSpECT OQ
RAG @ vs cLammSpECcT O

0.00
0.00
0.00

36.00
98.00
90.00

0.00
0.00
0.00

64.00
2.00
10.00

0.71
0.00
7.14

47.14
96.43
72.14

0.00
0.00
0.71

52.14
3.57
20.00

support (13/53 papers): Current vaccine platforms, including mRNA, pose potential risks due to limited long-term genetic impact
studies. Papers highlight platform limitations, the need for universal vaccines, and challenges with mRNA/LNP system stability.

Claim: Current vaccine platforms, including mRNA
technology, pose unprecedented risks due to a lack of long-
term studies on human genetic impact. (186 segments)

Perspectives =p

These segments emphasize the need for high-quality evidence on mRNA vaccine stability and potential risks but take
no clear stance on the claim.

Opposing (21/53): mRNA vaccines are safe and effective, with no unprecedented risks from limited long-term studies. Most segments
highlight benefits like rapid antibody response and flexible development, and some mention alternative technologies as more risky.

{ ! l

Aspect: Long-term Studies (12)
[ Description: The lack of long-term studies on
human genetic impact is a significant concern.

Aspect: mRNA Technology (58)
[ Description: The use of mRNA technology in
vaccines is a relatively new development.

Aspect: Genetic Impact Assessment (12)
— Description: The assessment of genetic impact
is crucial for determining vaccine safety.

Aspect: mRNA Vaccine Delivery Methods (26)

1] stability and storage
Description: mRNA vaccines can be delivered to host
{1 cells via non-viral delivery routes, which may interact (- non-viral delivery routes
differently with host cells and potentially lead to
different long-term effects compared to viral vectors. | Ls{ repeat administration
Aspect: mRNA Interaction with Host Genome (3) host genome interaction
Description: mRNA vaccines are designed to be -
—{ transient and not interact with the host genome, but ~ —{ MRNA degradation patterns

there may be potential risks associated with this e
cellular mechanisms

interaction that are not yet fully understood.
MRNA long term risks
1 MRNA vaccine side effects

mMRNA vaccine public perception

Aspect: Genetic Impact Risks (1)

Description: Genetic impact risks of current vaccine
platforms need to be studied in the long term to
determine potential side effects.

Aspect: Vaccine Safety Evaluation (35)
——{ Description’ The evaludtion of vaccine safety is
crucial for assessing genetic impact.

Aspect: Genetic Risk Assessment (2)
Description: The assessment of genetic risks is a
critical part of genetic impact assessment,

Aspect: Vaccine Effectiveness (12)
Description: The long-term effectiveness of current
vaccine platforms should be studied to determine if
they remain effective over time.

especially with respect to genetic interaction risks,
long-term genetic impact, and integrating these
into the design process.

Aspect: Long-term Side Effects (1)

Description: Long-term side effects of current vaccine
platforms need to be studied to determine the
potential risks to human health.

Aspect: Long-Term Studies on Vaccine Impact (21)
Description: Findings of current studies on
long-term vaccine effectiveness, storage stability, &
genetic impact.

Aspect: mRNA Vaccine Long-Term Studies (46)
Description: There may be a need for more research
on the long-term effects of MRNA vaccines to fully
understand their risks and benefits.

Figure 3: M # ) /£ PR2p T TR IR G . GG P A Y G SR 122050 2 200 # B RN TH =
Py TS PR AL T RIS IR LA B DL #.

UNFeAE 2 i, CLAIMSPECT 7E-575 52 IR E5H
FH S bs b S T R, AR RAE R FRE K
SZ (BEARRIEE) FH Tterative RAG O fy32 3 47
72.6% M1 63.51% , IHAECRRE RIS RS 21 (1R
RRLE) B BIERAERE BRI A, @il
T 44.48% F1 26.61% . X F % VEREWEAE H bR
K BE KT PG RN . B AR T — AN ]

PR, X R THERL T GPT (0 B v vh L [m] AR A
2o FATRHLFFETHAR T ClaimSpect AT 5
T AH (B 22 ) SHOE A ARG (B
??) RYREE, b, BECAE T3 T R I Bod iR
e i W7 T S AT IR AR . AT AR ],
TEFV AN B B R B S — ek R
EHZ, TCHRA RPN SES ), R
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e XEEREATCEETEZH B, XEHE
ARV MW AT . M2 T, Bl
MRBNGEE) 2. KRB, W T
AT TEIEE ST . SRS, X F
ClaimSpect REWHF—> F2 KR —AS5HE R AT
J7 T 2R G5

TEH 2 v, FRATMELH] ClaimSpect 14 H 1)K
SEF AT AR SRR RO B 120 501 Bl T 4% 2k 28 5
14.40% F1 11.23% MFf. X F ] ClaimSpect [ )2
WEEMIFE T R LN, IR AN H
HHZ B EZE D, I HAEREE B s
Fro RAEMEREREERS, B ClaimSpect {UFE I
T 56 R A P B 2 B B 0 T S A S AR
TR LA BT T 3.35% F1 0.386% . iX5RiE T
ClaimSpect {4622 350 7 & G ] 7 78 A1 T ) 4G
R (FEW2?M??) FERKIIRE, B H EHEA
PHE AN Y BE, WA R BRI 25
Brik o X (HFRATTREISAE )2 IR S5 M A0 A B
—2H SN HAH T T
CLAIMSPECT is overwhelmingly preferred over
baselines. % 3 &/~ T CLAIMSPECT FlE4k ik
Z AN T AR . 3K S P A AN R B A
(LLM) #4750, SRR 2 iE A fl B 1Y)
T Egs i, BPAP R T BRI T A vs. B
Ml Bvs. A, LLM "[fE< (1) fmigF ik A 50 B 3
HZ—, Q) BT (E-Tie), & (3)
Fn— N BRE R R (-Tie), XA O A AEAEAR
JE R I T AR A YA (AN, £ A vs. B H
AR, {BAE Bvs. A ¥ B #E) (Shietal., 2024) ,
TEWANE ST, CLAIMSPECT EEL T B I
P, BREFR 92.95% BOIHE], AEIrE BEE ATERE
PP —BOE R 6.69% . BB, 5 Zero-
Shot OOHIH,, CLAIMSPECT £ ZE B HI A 4 BE2F 4
P b 4 BB R FE 97.58% 1 95.55% MH L T
Hyfak. 5 RAG @ Kk, CLAIMSPECT 7
FEAS g R B AT 90.00% FI 72.14% . X 5
ANFELR 7 A Z s F U T IR L, BR
64.66 % ¥ Fa 1 Jm 3 —— W /R 3 2 [R)A BH
B FEWT. &5, FATER ClaimSpect Al No
Disc [ {7147, H ClaimSpect W& 5 # 8
Ifo BRI, iXLeL5 R 5UE T CLAIMSPECT f4 78
PRIV 1 T J 2 IR S B A O b S 3 o 7

3.2 Pk b

TEE 3, AR T — AL 5K 5 T = K2
PR E AT, S8 RS T LS TR FIAR Y ROy
R . BATNES], B PR (36
) AR AR T AR S EAR 32 K % B 4%
AR HEAAAER KRB IT IR AT 4, AT
mRNA FIARZRA A, DA A5 A a7 3477
BE, SRR OB S AR BT T A
H (AN, “mRNA 515 ERE AR EAER 3
Jz mRNA FORFIEAER AL Z R XS . sboh, Al
TR R IR R Rz, SRR A KA 5
PEIFVAGRBE (140, “mRNA 575 3 BN A1 AH
HAEM” — “mRNA BEAFEE") . fn, RATEE
WA BT LA R ST R, NS5
P TIELB . R, ClaimSpect 1 Beyg WU 245
A, FUFEATIR AR ORI, H R &Rt

—MREETRHERY IR BRI, XA
1 32 KA PR (1L T — MR A S 2 T i g R R A 1Y
WRE DA RAE TR BE L F- B (G140, mRNA HAR
TETERFE RO T8 AL 52 WP A i S 2 MR R )

k  World Relations Biomedical

5 72 % (50) 72 % (50)
10 80 % (20) 82 % (20)
15 85 % (19) 89 % (9)

Table 4: A%}y CLAIMSPECT & LA A H 4 kb
PEIE, XA 2 DTE—A B R B AR
o ZIBE R BHCN k = #. 3G PR Ak
AL .

Human annotators validate the grounding of discov-
ered perspectives. To assess the validity of the per-
spectives discovered by CLAIMSPECT, we apply hu-
man evaluation to evaluate whether these perspectives
are effectively grounded in the corpus. We randomly
sampled perspectives along with their associated k seg-
ments (each aspect node has three ass from the gener-
ated results across two datasets. The evaluation metric
used was whether at least one segment in & could pro-
vide grounding background knowledge for the corre-
sponding perspective . As shown in Table 4, we found
that the vast majority of cases (85 % and 89 % for each
dataset respectively) are supported by specific literature
segments. Furthermore, we can see that the support rate
steadily increases as we retrieve more segments that
are mapped to the perspective. This shows the perspec-
tives identified by CLAIMSPECT are largely supported
by the corpus .

4 &gk

AT TAEGI AT CLAIMSPECT |, iXs2— R 4R
F 5K A3l Ry R R R E T TR AU A2 IR S5 A8 1)
HEZE , WL gE AR . THRXSWER. ZRT
7T KBNS B DS, CLAIMSPECT $fit 742 =2
sk S RIAL . AT . FRATTFEPIAN BT I R R
PasE B SLIR R, CLAMSPECT M T FEEH S
TR F5 1) T 2R S5, I Hei T 2 H A
HiEE BRI . X5 HAE AT S
S P ) Tl Y A B A 4 5 K A3 R A

5 MSAKITIE

CLAIMSPECT 11 2Tk 2 IR ATHE i 1 T A 2t
55 06 UF A S0 TRAH 9 1 7 T2 IR G5 A8 A 2R G 5
L, R T RRIZZRGEHINTE T, FATRILN
TUARBUES B, Wk (1) RAERES 54w
DT R AH R B, (2) B Brigh) S 5O
Wiy (B =5r4%), PAK (3) KIEAIEET L
W BRSO A . RL, METRAE AR ORE
L AH T A )2 IR 4 A5 (Zhang et al., 2024a)
, AT FRAE D I A RH . [FEE, F&AT
FETHRMAKI (56 2.2 77) 8T LLM [
YIRLEE ST AR BE 1 —— R 2 B TAE (Zhang
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et al., 2024b; Lan et al., 2024) & E7~ B HEE 156
Bl UL, JZRERSI IR PERE R TR AT
PERERILA. Bilan, anRET LLM ()57 348 0 7E
6 0 S A T B RS T 1 B R LA AR i A el
FURE BEARAIG, TR APy mT BB 2 i Al Ak i Hp
— WA S [FRE, RS B AR = RS
FEHAARA A R, e SR . R,
AT TAE SR & 5 e S A B A T30k 2 Jl
T B R SR AN B 5K A TS5 A

O3 2 B ALY 325K R £ B B BF 9 O [ 3T T
TRIT. B4, CLAIMSPECT ] DA S R G HI/8 T
AR FLEIER GG, IS i
TR ELEERS. LI, CLAIMSPECT R DAL
THEAG R RS TS5, FEX AT 55,
LT 060 = 5K A 10 A DA i R RT 25, I HLATRE
MIELERIAIR A (CRLT 52 IR ) 2.

6 Bt

ARTAERSRE T EHZ R B SRR R =S
XRf. 4 TAEATH3] T BRIES 3 H 475 HROO11-
24-3-0325 {9 B, ASHEFE A T E KR s &
2 (I OAC 2320345) FIAFIvA TN S HER)
DeltaAl {5 AW . Delta AL (R TE
K2 B AN o0 A S L [ G B v 38 1
AL (R %5 J R . FRATER Aptima 23 F] H ) Peter
Bautista, Spencer Lynch 1 Svitlana Volkova X} $¢4]
TAER . FATIR S Mihir Kavishwar 7 5. 1]
B HE TR
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TATHAT T — 0N TIAGBFSE, PAREAR AR
GPT-4o-mini Z[AIMIFM—E k. FRATEHMA
N EAVEAR 53R PPAS TR AT 1 1R 41 B2 B A v 1 B
MUREAS B A5 S ek . AR . SUOR AT .
ME—PER R BOR R FRATH N TPl B2 B
aFg sl (MR A ), Hip—f
A YA B SRE S A 5 (XA
BEA AR ST B R ) o AT AT 4575 k35
B8 ST 5E OS5, WG T g 7 —
A “BI BrBE, PMEBGERLS (B, sk
MEMHBTIZRKER) HEITHE RG], BTE
A By B2 k57 A T

B T ClaimSpect #£ “7 skl & E” Fl “Pf—”
H AL (A RIR R P KZ 05
R REMEEZR), HIkH LLM AT 4
BOr AR AR XA HBRH] T Cohen fFIZEA
XA (WAREE) . &, WwhES 5
A 100% F1 96.97% HITMBCR . FRATARIE B 511
1S5 4y JEME 3 $E Cohen 1) k< 5§ ICC.

L BARRIEZ I IAL & 4 0.62 — W25

2. SRR ICC1k HAT 0.7806 — R 4F Al
FETE

3. BBEN ICC2k j2 0.7578 — Ry 51k

FABEAER S /R T 100 AR RIFEATE T A 1
b bR —EER.

Rel Path Sib Unique Seg

Agreement Rate 100 % 85 % 87.5 % 96.97 % 82 %

Table 5: A\2- H 2k —ECHAEA [ Fahr  id HL R

FAITLAE R, LLM P05 N T3 # BA 5
JER— 2tk JATETE], Bokmrm x5 5 ik
ORI ), X n] BB i TR IR 5 AL
T RN T T B SE AR RE ) SCAR PR RE ) Gl 1
DT, B AR S EFTRER A A], BGe
TR CTIE”) . AU, Fal ks, 3,
TR AR E ** FATTHY F S PPAL & AT EEm .

A PRBTR

AT, FATNEE THE CLAIMSPECT [ R[] A5
e R .

A1 CRDREIE J5 i R B

DR T A AR TSR R TR R, A dE e
IRIARZE . AR ¢ K Bm], AR BRI HIAGER
TR Z RS o

Prompt

For the topic, { topic } , output the list of up to
{ k } aspects in JSON format.

A2 KR BOCHE WD e

DA @2 T 3o 5 & e, $55: LLM

DA & T T Y S8R, AR RS

-]
Prompt (Extraction)

The claim is: { claim } . You are analyzing it
with a focus on the aspect { aspect_name } . The
aspect, { aspect_name } , can be described as
the following: { aspect_description }

Please extract at most { 2*max_keyword_num
} keywords related to the aspect { aspect_name
} from the following documents: { contents }
Ensure that the extracted keywords are diverse,
specific, and highly relevant to the given aspect.
Only output the keywords and seperate them
with comma. Your output should be in JSON
format.

]
Prompt (Filtering)

Our claim is * { claim } ’. With respective to
the target aspect * { aspect_name } ’, identify {
min_keyword_num } to { max_keyword_num }
relevant keywords from the provided list: { key-
word_candidates } .

{ aspect_name } : { aspect_description }

Merge terms with similar meanings, exclude rel-
atively irrelevant ones, and output only the final
keywords separated by commas.

Your output should be in JSON format.

A3 BT

AT AT RG] S RAE SRR (LLM) KB
Y IEEEANTT Y S TIOR3 R BT
SRR AR LR 3.

Prompt

Output the list of up to { k } subaspects of parent
aspect { aspect } that would be considered when
evaluating the claim, { topic } . claim: { topic }
parent_aspect: { aspect } ; { aspect_description
} path_to_parent_aspect: { aspect_path } Pro-
vide your output in the following JSON format.

PATR R AL e B, AT R4
LEEHE T ) — 50 48 2R R ROR B BUER B R4y
T e RH I 1 B
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Prompt

I am currently analyzing a claim based on a seg-
ment from the literature from several different
aspects. The segment is: { segment } The claim
is: { claim } The aspects are: { aspects } Please
help me determine whether this segment is re-
lated to the claim so that I can analyze this claim
based on it from at least one of these aspects.
Your output should be *Yes” or 'No’ in JSON
format.

A4 Pk

PAR R TR EBOE LY (SCRe . warsisoxt) #
EESEAITHIILE (EFREAEEL) R .

Prompt

You are a stance detector, which determines the
stance that a segment from a scientific paper has
towards an aspect of a specific claim. Often-
times, scientific papers do not provide explicit,
outright stances, so your job is to figure out what
stance the data or statement that they are present-
ing implies. Segment: { segment.content }
What is the segment’s stance specifically with
respect to { aspect_name } for if { claim }
? { aspect_name } can be described as { as-
pect_description } . Claim: { claim } As-
pect to consider: { aspect_name } : { as-
pect_description } Path to aspect: { aspect_path
}

Your stance options are the following: - sup-
ports_claim: The segment either implicitly or
explicitly indicates that claim is true specific to
the given aspect. - neutral_to_claim: The seg-
ment is relevant to the claim and aspect, but
does not indicate whether the claim is true spe-
cific to the given aspect. - opposes_claim: The
segment either implicitly or explicitly indicates
that the claim is false specific to the given aspect.
- irrelevant_to_claim: The segment does not con-
tain relevant information on the claim and the
aspect.

B Rk

AATHEANGE A T AEFRATL AR 1 4 B B b A Y
il B fEL B HLAs H PRI
B.1 I B e

o HURLEED T A3 (0.3): AL B WLASUAH S Y

P 25T o AV L B PR 5 A P AR R 1P
R -

o TOERI (0.7): HF AHER Be bl sl 107
TAT o By 0L 38 FRAPFAE DRI B 14 [ Pt e
SR

 OpenAl Jjl KAEHL (GPT-40 (OpenAl et al., 2024)
, GPT-40-mini (OpenAl et al., 2024) ) (0.3): |/
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Positive Claim Generation Prompt

Scientific or political claims are often nuanced
and multifaceted, rarely lending themselves to
simple “yes” or “no” answers. To answer
such questions effectively, claims must be bro-
ken into specific aspects for in-depth analysis,
with evidence drawn from relevant scientific lit-
erature. We are currently studying such claims
using this corpus:

{ context }

Task: Generate 10 nuanced and diverse claims
based on this corpus. The claims should adhere
to the following criteria:

1. Diversity: The claims should be sufficiently
varied: they should involve diverse sub-topics in
the context

2. Complexity: The claims should be complex
and controversial (and not necessarity true), re-
quiring multi-aspect analysis rather than sim-
plistic treatment. Avoid overly straightforward
or simplistic claims.

3. Research Feasibility: The claims should not
be too specific and should pertain to topics with
a likely body of existing literature to support
evidence-based exploration.

4. Concision: The claims should be concise and
focused in one short sentence.

5. Completeness: The claims should be com-
plete and not require additional context to un-
derstand.

Output: Provide the claims as a list.

Negative Claim Generation Prompt

Scientific or political claims are often nuanced
and multifaceted, rarely lending themselves to
simple “yes” or “no” answers. To answer
such questions effectively, claims must be bro-
ken into specific aspects for in-depth analysis,
with evidence drawn from relevant scientific lit-
erature. We are currently studying such claims
using this corpus:

{ context }

Task: Generate 10 nuanced and diverse claims
based on this corpus. The claims should adhere
to the following criteria:

1. Diversity: The claims should be sufficiently
varied: they should involve diverse sub-topics in
the context

2. Complexity: The claims should be complex
and controversial (and not necessarity true), re-
quiring multi-aspect analysis rather than sim-
plistic treatment. Avoid overly straightforward
or simplistic claims.

3. Research Feasibility: The claims should not
be too specific and should pertain to topics with
a likely body of existing literature to support
evidence-based exploration.

4. Concision: The claims should be concise and
focused in one short sentence.

5. Completeness: The claims should be com-
plete and not require additional context to un-
derstand.

6. The claims should be against the point of
view in the context.

Output: Provide the claims as a list.

FATR I RS A R, ENTNET

BRI HAEDART ERIR SOy Fa e, X5
AL 5 ZORAEFE VI AT RIEATBHRE Y —
LEIRBIPEFE I

Claims for World Relations

1. International collaborations under the Global
Nuclear Security Program prioritize geopoliti-
cal alliances over immediate nuclear threat re-
duction.

2. Counteracting WMDs through international
partnerships creates dependency and may hin-
der national self-sufficiency in threat reduction
capabilities.

3. The effectiveness of the biological threat
reduction component is questionable given the
rise and global spread of emerging biological
threats.
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|
Claims for Biomedical Domain

1. COVID-19 vaccine safety evaluations are
compromised by inconsistent application of ev-
idence standards across different data sources
like RCTs and VAERS.

2. The rigid adherence to optimized distribution
plans might inhibit the flexibility needed to re-
spond to unforeseen disruptions in the vaccine
supply chain.

3. Keeping manufacturing costs secret is essen-
tial for protecting proprietary processes and in-
novations in the pharmaceutical industry.
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Metric World Relations  Biomedical
Nuanced 0.9 1.0
Relevant 1.0 1.0
Corpus-Aligned@5 0.95 0.8
Corpus-Aligned@10 0.65 0.65
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