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Objective: Thisstudy investigatesthe role of large language models (LLMs) in detecting
logical fallacies during the peer-review process, aiming to improve the accuracy,
transparency, and reliability of scientific publications. Additionaly, the research
evaluates the potential of LLMs to reduce the workload on human reviewers and
standardize evaluation practices.

Method: The research involved a series of experiments designed to evaluate the ability
of advanced language models, such as ChatGPT (versions 4 and ol), to identify and
classify logical falacies, solve reasoning problems, and analyze academic texts of
varying lengths and complexities. Standard datasets, including the ElecDeb2060 dataset
and logic questions from the Iranian Ph.D. Entrance Exam, were used. Classical machine
learning models, including Support Vector Machine (SVM) and Random Forest, were
employed as baseline comparisons. Advanced optimization techniques and zero-shot
|earning approaches were applied to prepare the language models for the analyses.
Results: The results demonstrated the exceptional performance of advanced language
models, particularly ChatGPT o1, which achieved 98.1% accuracy in detecting logical
fallacies and 100% accuracy in solving logic problems from the Ph.D. Entrance Exam. In
contrast, classical machine learning models, such as SVM and Random Forest, recorded
significantly lower accuracies of 48% and 49%, respectively. Other advanced models,
such as Mistral and LLama, exhibited moderate performances, with accuracies ranging
from 76% to 78.5% in identifying logical fallacies. For longer and more complex texts,
ChatGPT o0l maintained 100% accuracy in identifying and naming fallacies, while other
models demonstrated reduced capabilities, with accuracies below 50%.

In addition to their accuracy, the advanced LLMs displayed a remarkable ability to
analyze complex arguments, identify subtle logical errors, and provide structured
feedback. These features highlight their potential for improving both the efficiency and
the quality of the peer-review process by reducing human error and offering detailed,
objective evaluations.

Conclusion: Large language models, particularly ChatGPT o1, have shown substantial
potential to redefine traditional peer-review practices. These models can enhance the
speed, precision, and transparency of evaluations, thereby supporting the publication of
high-quality research articles. By identifying logical fallacies and cognitive biases, they
offer structured feedback that aids authorsin refining their work and ensures the integrity
of scientific literature. However, human reviewers remain essential asfinal arbitersin the
process, ensuring a balanced integration of Al's analytical capabilities with human
expertise. This synergy can pave the way for a more robust, efficient, and transparent
peer-review system, fostering progressin scientific research.
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Introduction
The peer-review process is a cornerstone of scientific research, designed to ensure the

quality, rigor, and integrity of academic publications. However, this process often suffers from
limitations such as human error, cognitive biases, and inconsistency among reviewers. Logical
fallacies—errors in reasoning that undermine the validity of arguments—frequently go
unnoticed, compromising the quality of scientific discourse. This study investigates the role of
Large Language Models (LLMs) in automating the detection of logical falacies during the
peer-review process, aiming to enhance the accuracy, transparency, and reliability of
evaluations. Additionally, the study explores the potential of LLMs to reduce the workload of
human reviewers and standardize assessment practices.

Method
This research adopts a design science research methodology to develop, evaluate, and refine

Al-based tools tailored for logical fallacy detection. The design science framework by Peffers
et al. (2007) providesthe structural foundation, encompassing problem identification, objective
definition, artifact design, evaluation, and dissemination. This methodological approach
ensures that the study systematically addresses the challenges posed by logical fallaciesin peer
review and delivers actionable insights.

The experimental design is structured into three phases. Thefirst phase evaluates the ability
of LLMsto identify and classify logical fallacies using a standard dataset, ElecDeb2060, which
comprisesfallaciesfrom U.S. presidential debates spanning 60 years. The second phase focuses
on solving logic problems from the Iranian Ph.D. Entrance Exam to test the critical reasoning
capabilities of the models. The third phase examines the models' performance in analyzing
academic texts of varying lengths and complexities, designed to simulate real-world peer-
review scenarios. A variety of models were employed, including state-of-the-art LLMs such as
ChatGPT-4 and 01, as well as traditional machine learning models like Support Vector
Machines (SVM) and Random Forest, which serve as baselines. These models underwent
optimization and zero-shot learning to enhance their ability to analyze text without prior
domain-specific training. Performance metrics such as accuracy, F1 scores, and qualitative
feedback were used to compare the models.

Results
The results of the experiments highlight the transformative potential of LLMs in detecting

logical fallacies and supporting peer review. In the first phase, ChatGPT ol achieved an
impressive 98.1% accuracy in identifying logical falacies in the ElecDeb2060 dataset,
significantly outperforming classica machine learning models such as SVM and Random
Forest, which achieved 48% and 49% accuracy, respectively. Other advanced models, including
Mistral and L Lama, demonstrated moderate performance with accuracies ranging between 76%
and 78.5%. In the second phase, ChatGPT ol excelled in solving logic problems from the
Iranian Ph.D. Entrance Exam, achieving 100% accuracy. This performance not only surpassed
the baseline models but aso demonstrated the model's ability to reason critically and provide
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structured explanations for its answers. Traditiona machine learning models, by contrast,
struggled with the complexity of these problems, highlighting the limitations of conventional
approaches in handling nuanced logical reasoning tasks.

The third phase involved analyzing texts of varying lengths and complexities. ChatGPT ol
maintained 100% accuracy in identifying and naming fallacies, even in long and intricate
academic texts. Competing models showed diminished performance, with accuracies dropping
below 50% for identifying specific types of fallacies. Nonetheless, models like Mistral and
LLama showed strengths in identifying the presence and location of fallacies within texts,
achieving accuracies of 97.1% and 95.4%, respectively. This suggests that while advanced
LLMsexcel in detailed categorization, other models still offer value in broader analytical tasks.

Beyond quantitative results, the study revealed qualitative insights into the capabilities of
LLMs. ChatGPT ol demonstrated an exceptional ability to analyze complex arguments,
identify subtle logical errors, and provide structured, actionable feedback. This highlights its
utility not only as a diagnostic tool but also as an assistant in crafting constructive peer-review
reports. These capabilities position LLMs as critical assets in enhancing the consistency and
depth of the peer-review process.

Discussion
The findings underscore the limitations of traditional machine learning methods, which lack

the capacity to handle the linguistic and logical nuances inherent in academic texts. By contrast,
advanced LLMs, particularly ChatGPT o0l, have redefined expectations for text analysis and
reasoning in peer review. These models leverage advanced architectures, such as transformer-
based networks, to analyze contextual relationships within text, enabling them to detect |ogical
fallacies with remarkable precision.

The success of ChatGPT ol in identifying and categorizing logical fallacies across diverse
contexts underscores its potential to address key challenges in peer review. Logical fallacies
often go unnoticed due to their subtle nature, yet their presence can significantly undermine the
validity of scientific arguments. By automating their detection, LLMs can help reviewers focus
on higher-order evauation tasks, such as assessing methodologica rigor and theoretical
contributions. However, the integration of LLMs into peer review is not without challenges.
Issues such as agorithmic bias, ethical considerations, and the need for transparency in Al
decision-making must be addressed. The study highlights the importance of explainable Al
(XAI) principles in ensuring that LLMs provide clear, interpretable justifications for their
analyses. For instance, ChatGPT ol not only identifies fallacies but also explainsits reasoning,
making it a transparent and trustworthy tool for reviewers.

Conclusion
This study provides compelling evidence for the transformative potential of LLMs,

particularly ChatGPT 01, in enhancing the efficiency, accuracy, and transparency of the peer-
review process. By automating the detection of logical fallacies, these models reduce the
cognitive load on reviewers, mitigate the risk of human error, and promote consistency in
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evaluations. Theresults demonstrate that LL M s outperform traditional methods by a substantial
margin, offering unprecedented capabilitiesin logical reasoning and text analysis.

The implications of these findings extend beyond peer review to broader domains of
academic publishing and scientific communication. The integration of LLMs into workflows
has the potential to standardize practices, ensure methodological rigor, and uphold the integrity
of scientific literature. Moreover, the use of LLMs can democratize access to high-quality
reviews, enabling researchers from diverse backgrounds to benefit from rigorous, objective
evaluations.

Nonetheless, human reviewers remain indispensable in the peer-review process. The study
emphasi zes the importance of a synergistic approach, combining the analytical power of LLMs
with the contextual understanding and domain expertise of human reviewers. This collaboration
can foster a more robust and equitable review system, paving the way for scientific
advancements that are both rigorous and impactful.

Future research should focus on addressing the limitations identified in this study, such as
the need for domain-specific fine-tuning and the mitigation of potential biases in Al models.
Additionally, the development of frameworks for ethical Al deployment in peer review will be
critical in ensuring that these technologies are used responsibly and effectively. By continuing
to refine and integrate LLMs into scientific workflows, the academic community can unlock
new possibilities for innovation, collaboration, and knowledge dissemination.

Author Contributions

All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement
Data available on request from the authors.

Acknowledgements

The authors would like to thank anonymous reviewers.

Ethical Considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest

The authors declare no conflict of interest.



e

Fd F AN
e n el

TYAT-FSTA L0

5 s
u}& bl W1 s/l

Homepage: hitps:/jlib.ut.ac.ir/

S, v 4 o 1l Ollallie (il 39 by 5y 3 GBI i
Cod (5910 Wil 9 40 Cudlids g OO

T2 59 e Sl 9 (5985 I T glile el ¢ plgmige (e recaws
ali.musavian@ut.ac.ir :aebLl) .ol pl oyl 05 o)l g o &Kaiily wo e GEASEINS (g55l8 5 (simo oo 2351 (oMbl (5)5kd o o 09,5 .
amanian@ut.aC.ir :asbbl, . ol wl ¢l pr5 ¢l o5 oG iy ypdo HBASLD ¢(559ld 5 (simio Co o 00N Ol Mbl (5)5ld Cy e 09,5 .Y
nabavi_| @modares.ac.ir :asblly .oyl ¢85 ¢ uyde Can i ol ¢ Slusl pole 0Kty ¢ slato § adudd 69,5 ¥

bsohrabi @ut.ac.ir :asbbl, .yl yl eyl )l s oS «ay o B AN (g59lid g (siriuo o e 0SSl (e Ml (£)9lid o pyde 09,5 ¢ Jgiune odin g5 b

oS> Ao oY
Lo (gyghd dolyd o i Cllallie ololid 0 by Sy o Jde il cwyp & Higly oyl IRV lie go5
ad o )13 Sl ayse 1y ale YlRe luebl cubl 5 codlad (B85 dqupn y b gyslid oy ),fls g aizlyy iy dlis

o sl sileny il 5 Sladl phgls (6l b Lials sl o se ol (68,54 oSl ¢puizeen
ol 005

Slbllio (saiail g Lol Jold o s lal g (b pols imgl yo Siglite Ghlel dus 18951 (W09,
el slaosl e gacsa 39 e (S 3 Jgo b el oo i 5 il Blas o o e
b eloe 5 odlizal ol 2555 osesl 3 e Slixtal hate ik SVl g VoFe oSl ks
Oty )12 bl julas oS (yble (5,53L (sla sy L OL 5 ¥O sladsns S ey Ao aibpiy
Woaly Judoo (gl dged (yas (636530 9 (gjlwdings (slo g, 5l ookl b o Jue .00 duglie Bolay s 4
L5 03]

39 doyd WY By 4 dbie cllllie plulis 1 01 S o ace 45 b ol b il gl (L
Gt cdunlio )3 .CBl Casd Jopd Voo B> 4 (65 15558 uant dlamil (yg0jl Ldbate Jiluwe >
o> ¥R g o )d FA s s iy &y o(Bolas JKin g oLy jhy cpdle dile ¢puaile (6500 (i
2008 &l llallie  Glolid )5 2o yd YA/O U o) V8 s (385 55 LY o e Sbj (slaJe .ol
P o) e olbllis elgl liSph g lolis 31,000 Ve 285 01 Sgace iiVsb osie Jibw
Sog¥asl Jloo > adpiy b sbJie Gezmes 0l (Ui )18 Uy 05 b Jae & J
VPV VR WPV PR S WP PRSP A P Vv

ollllie Jibs 5 alolid 13 2Vl Ul Ol Sarce ohy &« Sbj S)i oo 16 5 dogis
&yl g gy oy Gl ¢ Slusl gballad el b b Jae ) )l Len (g9l ail)8 2y 5 (ilais
w155 oo s s gl (oS54 S Lo i) ol SVl S dguts )3 534lS ot (328> (elo s
35 oS 5 St S ol lag s 530 393 e el slatilh 5 Calih g pload] g
Cal G908 (Egan oo g Sl

ARATRAN X PP P b
VEYTEIV 16 550 U
VEXT BN 1y a0

VEYLV/Y i) g 6

aojlgals’

(S S s
Wllallre

Lon (59l

s iz gilaie Slallie Glolid > Sbj )5 glaJde id (VFT) (SOl ol jpaw 9 g9 Allcalal ¢ pal ¢ )lole ¢ e dasmo i ¢l gusgo U]
A=Y (V) 04 o lKiil loye ML o

ONOIES

BY NC

http//doi.org/ 10.22059/JL1B.2025.387796.1767

Ol ol 1yl

o]



VPl o o lols DA 090 ( LKL (ol s MBS g (54 IbsliS” ilidn 7

doNio
P3SN 5 o Sl 1 S el dbuldd )6 50 o (8 5petie o8 € gt g ey Bl 0> )8 Yzl
ol abais lgie 4 48" Vsl ol 5 D9 o gyl o/ ddudd 13 Mol (g Sl 5 51 15 a5 sl yphe ddaads Mo
a0, S ol 4 glge a5 asl plad @ (9,5 Bk 51 B el ol o ) S8 0es e A6 b wliicd me
b p 4 Wlgi o a8 s a8 3,5 o doei )15 cpl 5l )8 (Ve eV Tg0 920 T 3hle) Wb cand jgl s (o5le] alats
(Yl cpl olal o )b 03y Sate Jeld S lgis ) ol 253 487 WS S Wy cad dog gu 4 Lol LS S (6,50
I LYoV  ogus¥lg) 3,05 3939 a5 Canl Loty o ] K& b )3 gl a5 bl 5l g el dgng (gl i il
Sl (@bl g (y & Sl 04d gy Blisie (gulid (g I 2l b adld Fo)b S5k > &) Yl b
5 il gudis bawgs  hudd g ilaie sdes slas b alallie cpis o (VAOY & pl) wlaislsyy o] 5 lbcd yro g dlate
ol ord plolis o
€y pogie JYatwl cpl il lads (15,8 S$ (g9l 58 sST Yl ol ddime Juwly Wl igllas 4y 0y0las O
(Yoo N e ly) 355 oo 88t 355 SVl )3 sl )] dgmg sl Jlis 4 45|
b3S o o3 1) alg oaiin ] e S5 ol 4 8> a8 39y 59b ol (VARS) Pams : al8T s g aballie O
g g2y Sy 38 5 38l g 3 sleged oo & 85 ol (s000in 5B, sline Sl 5] St sl 15T 45
Dl o adas s olwl 51 5500
gl ;S0 ldgrge g e STydl pilivs (yiingd g oy pasie I lusl STyl as" el Job ! 5 (VWAY) YeslS ©
Lol OT sl Js 4 oladl 4y )85 a8 (g5 il ad s |y lea 2939 il b 5,8 (e STyol (4l
3 daxie (slaads Lol (a8 s iy wlidcdime SO slp i opiess lais a4 3)l aw jals > @yl Yl
Obomed ads ol sl atags S libcd o 5 laie MU (JYaol cpl o )0 &S wiad o LS calises yBgulid (gouw
bl polae (5l 3 (liddpme g oy (gwlul Sho oy p g Slosile (Jb yoles (auds slacon )3 e (9590
WS
Ol 2 &S eddae 38 dan b )l a8 conl o 595 oo HI0ET lagudid pl e Jun 53 ol 5l &S wpe 0SS 51 S
i 1) Gty ol g ol o IVl g dlate S )3 (g (5530 )l 598 il Al (e iy, 9 1 (2
Olpsr 55 ol 0l dlallio Ji)5 )85 (L3 g (late (i SCLbB L (ased 5145 o0 55k 2 5)
Swgs 5l clalls o ilate cllllie gl 18,5 (pole 03,58 algy o hliicolo 5 ol Site ;K5 a5 cutly b

Ao J¥at

oo gl 2980 b o] pine Gl &8 WS (oo oo alise (lyis & (late SVl ¢ ale gl oumy Lo 5
LS s pSgw g adlallis Sl )le g mono (ilaie Jlai I aodls Sl Juols (slas pS 4ot g plis & 1S (o0 Clon]
(WA ((598) Coss ple 95 oo Bhaie L o (cale ¢ oMo aabyiils )3 L ol 428 & (VWAY (0) 3L

sl Sl sl ol b & 900 pel g @ ilate Jlits] Coanl ety (b ghate (VAFF) f Sl 2 )i
Pl 5 €55 9o slp 1) (olise dlaia €8> ¢ Syl o 4.l 0,5 45T > 45 o] & ole (slaaisy 4o

!, Cogito, ergo sum
2, Miles

5. Mo

4, Vaatsos

5. Ayer

5, Nietzsche

7. Kant

8, Tarski



% 0l s pligmge |- (Hilate Cllllio oy Lwlisd 10 U Sy (slo ko S
IVl o 15 el aiigs o alate Hlsle p3 ele a)la5 S5 b ¢ Sy ka5 1 ams o LS5 ele (ola JYazul )
LAFF ¢ (Sio)l) 29 (6 S o> (gladd 5 D Cawydb punndd g plogl 51 U bl pusrs JYaiwl p gt 1L ple )0 juine

4 oS Cuol (gpine ol JYaiwl dlio 585 Cayye )0 Lol foal (6,58 (534 g o oS o (sline &ty yei p> dballis
alallao (WWAY ¢ luis) 09 0 48,5 )18 &y bl (gladnil ol yisled Cawyd b cuwyd adn il SO oaly lis cawydl jolaie

ool ((WWAY ((595) 290 pands (g0l g (600 Sllallio dtwd 93 4 1y o] g5 o (IS jobody Lol fanl (g5l glol (sl
Vel glaybun )b jads ol el dlaie Gllallie ol 1:S1p ills )5 S (ooaste LY 4 il Gllallie
olitline o3 el 5 el ol £l 5L g 5 Lo 53 & Conns i S0 e o (ool 5 53 5
9 39 Shaastio (o Hlal MBS & e Wl o > Ollallie Lol B 5 (6354ud Cadlo Cawl YU s Sitiows 4
g 28 o 4S5 0]l dlej i b dews i p el baaballie (gl (slaJYaiul ogMe 4 S sz 1) bl sanails
5 ' Shg) Vb 45 Sy e il ol il ST (el ool gl gl sl (658 Wl S50 et (ol

{YVF oo,

God (5 918 .Y
b LS o SaS 0l pititio Olaind S LSS g cadS 1 luedsl 4 anl sl Job jo cllallie  glolid (VYY) ,500 4
OBy 4 Iy csloss sl 5,655k Jg.;l?;L;o 01)9‘5 s Slesidy saledl b u=8l sl JY sl (il glallas Lol
Ogas balallis g o g S aw jl 363 Lo (50l a3 Lol A8 (618 gls Cuw ol b 0aiS ol 408 leMbl Ll 5l ¢ aiad 43l
39l B9y sl S o 1 i Sl (¢S g gl (6 S g Ao (ol 6 S g ol 05 0)L3] &S jgbo Lo Caanns
IVl 3 480 A8 o o)) o8 (5VlEs (yte )3 laliztl 3)50 13 b &) gl (6o ol pol ) 2S5 b 55
o b olygh (YoVY 3,0 ) ol ppe Hlows caliseo (sldaiie) p3 (i1 3 yuin (gl a5 WS o S8 Bl by, b
S o (S 00 putie ol IS il 5 IS S 4 cilgiidy ks cslaled] g dlate slallss (gl cliios ool
sl 2l 3 il e clallas o cllalie ¢ ol el e 5 385 Vil o Ui ok yule cencpll
ol 5 g At Wl slallas glyi] (ol 48 308 lillae L] & e Wl o it ol g o 4155 0133 ian
5 Caowl) A8 Byouin |y  didgly 0590 S Ailg5 oo 05all S 4y 58 )13 50y g dlitl 590 03 S job 4 Clalllas
» ‘_;Q—LC ul.u.)‘ cu.agm Cdd 9 Cowo c_i.uw X 09N .\.«SL;O .)L’>u‘ Oy u.ala.m Cono u.;b))] 2 I) @Lﬁd)lf)bl;
(Vo o¥ IS 5 WS o) 2)JIK, 58 le  pages S0 5 55z

!, Sourati

2. Aly

%, Hojat, , Gonnella& Caelleigh
4, Bernard

5. Smith & Johnson

6, Shook & Paavola

7. Hojat, Gonnella & Caelleigh



VPY Y o los DA 0590 ( ORI (Gl s M) g () IbolS” Clinini A

ol el JYasol B bl pac b s ad ply slaylbria 4SS collallis cay )b cunle Jds 4 canl (Sas gl
aclil g s e 50 Wilg o dlaie glallad oyl a8 wimd o Lo (YAVY) 1,500 5 AilSS il Ldiads aseis 1) allalles
ol gt 5 e Gllallie Slelid 4 B3ge Cusl (San lyglhd L a8 WS o plolid 1) s i (YY) "Ly

53355 00330 4y yoxie a5 5,15 SVl g5 i ol Julos g 4o (sl (B By 2] lyols 48 WS o STl o) g
b slales ololis (1) il Ul o pols slaain; > ol g0 jmass 2gdie (o ) ek Slapals
e BB ool ooy cpiored (Y2IY) Jby il jlisl ojlsl (a8l Gldlas s o 0jll g 08 o il |y oMo
JB et gl Ll Jelge nl ggoome S o0 S 59000 i (908 sl milisl b S8 51 ol & (WB0n
Oledllas (g gumod 31 lyeld a5 248 0 sy 2wl S S g 8l s & (odaxio Jolge lawgi Slg o Lo ylygly (8l

il el o aiiS o Gl @ 1) i by glaay el aST ) Sl b e yn g 4GS Colos ol aid s slaay s b
Ay 0 Bl g Cuoglin el dlds jlisl Jloas! iol58l Can b )Ll (g puS g dlis (VoI (29l g gillay)S) wiS

S S g ol Brinng clesl Wge 5 cuto (slaal Hlisl 5 Mol cow 4 ale @lodl ol ¢ ite gl Lis]
(50 g yol) )15 292y cilisee sladinej 3 ol | (sxke (sanlgd o IS o b aogliss  j (31 g (i
sl 5 )i 56 lgls (5,9 s 2 Bl on ol elotz] ole 5 (5355 slajgl 5 So3glnl (s pSer (Y+ Y
i 0> olagilly 3535 2 ggme > Mo (il 95 Slodle (slaolesy) 4 yoxio b S (6 Sole Slilas 5y
(V¥ (IS 5 M8 ) 155 o 25T i (5l ) 3 e 5 ot Bl

9> B9y 3 eyl Caillan 3,8 (g ykai (claygb b a8 ool ai dy b (6 S g digSa 48 da3 o i (VAVY) T gnle
B pis o329 4 coliantshy e 5 Lilaie JVamul aelg b kil o1y e g B o ol Seale 5,38 o sl Len
iyl BMs ol 45 1S o AT (g9 .08 o bled ¢Vl pine JSi S gt 0 U @) 0ael awsits o gl
= ool ) cwl (L8 cladiunily Lge puls 4 Cud (55598 5 eyl dlaio o ole puplas (gl (Yo o @,
2155l ol s 4y wliiol jobo 4y Ll lacaslis 5 ole oged Ll 1S o (il & |y bodgs b Losiins
Sy oS uSaie 9 1S o innids |y ol €yt 6l 5L 590 Lsilate €83 K oin dnl Cawd Cpl i gl i
VAV (Sgale) cul [imgsy 5 (5p9l> S5 > diepllas (655 9o

Gy cdel an lyels ail 5501 il Lon lald (sl Wlgh o (ginie YD & ade Ylis o cllalte jaseis
b ot S by ] S (sl 2085 (250532 S o B e cio > alindl 5 oS gl Ll
&S Jo o a8 S ped Bl by lacadgize p 5 led Hlas gl (YoIY F plagl g 6y00) conl b i
Vore BBUE 5 shs) w30 cand g o0l ol & (g yttin (yjg 2L &S] (ale Uiy L ladye (salS Slesdge Lo
Lot (£ygl iyl il 50 5 csboais plad b5yl (ol mols osnyle S 81 ol (S gl 45 dmd o Lis )

t, Strickland

2, Perbal

3, Mahoney

4 D’Andrea& O Dwyer
5. Seals & Tanaka



q 015590 9 Slgwge |... (olato Cllillio oy bl yo (Uj Sy iy slo ko s

Cuol dalae YU cuaS' b (g0ld (glp 0550 dloul g g ygld 1o ).ob Sl olanl cpaio olyghdy oyl aSle (goaxi0 gla il b
(VN0 clgwsl 5 (gylas) s iolial cad |y dallie yasuis JSiie cul (Sos a5

EUTE AL Ry

Phb b 0L 3 e Mg 9 S0 lp o5 s lasd iy Gedle x5 Glaptens SL) S)i s
asuis |y gl 35l o B 1) Ll a5 S o Joo Sy slaodl dcgomme ot g ajos b 5l b Jde ol blens
(eble (653 1 & A (egian gn Jl3Blp i (o9 SL) S)i e S bl emme (e slaguoly 9 i
o Juko (el S o o0liial 5 G330 41 bogaye chlie cipllog plomil (gl o yo pghund 5y Bgyr0 gras SloaSeds jl 039 &
S8l 5 by pged (ol b Slacgles b ey o (ISl ol 4y a8 Wl bjgel (it (slmodly I g p2e> 55) 2
4 2555wl ((gilwanME (b den i dile baylS 51 glod S cabs plosl 4y o Sy Sy laJde S Sy e
) o Jse ol o S oo oalisl (3r0e (5,6k Jseol 1l iy 6yl ditan GBS (lsime W55 (> 5 G
Obi b (6509508 CMalss dons 10 5 1S5 0l 1y udlie sl CIBD ey 5 08T Judod g asjo 1y Waodls B ol o 5018
4GS dlsol

wlolid ) loaiSo s sla LUy 4395 pudl claaseud D oy 4 by Jdo ol ol o 03> L adllas oyl 4> 4SSl
Sl ot 3 4 1 o 85 BBl s (590 5 Sy Sl 5 e (slallad (e 5 IVl i s3]
XS o Jas 2RI et )3 d)lge cpl (slwlid ) ealaiu]

AN F g igh . F

g2 oo s B 53 gl e B mas (cloaSid 5 dle (553 (sl o 1 edlital 3 s SIS I (S
G0 1l ol A (slb o 45 Il )3 1S 53 1y n e ol Loy 005 81,) (clageunly e Mzl ed olyylS
2o (Seae Sigp Wil @l O] & () (S5 gy 4 8 LS g (A8 @lS Wl e s (nas
Sy ey b Jae jlisy S o Ko b yludl 4 a8 sl ogtas Jigr sla Jio Clowewal sl 5 Syd (gl Al SO
wblgs ile o ylags )8 a1 By slaanlyd Ll 4o a8 Cowl oluw duxs (slapsiunms b oLy )0 yol ol S pdi 4
@ Wl e L S o b M dexs i o 0 ) Ll ¢ ilaie clballin sy 9 olwlis 3 Sbj Sy cla s
9 byeS) 1md byl bl sl hate Glallis (Lol pBGn 1) 353 (6 xS rend (sbo)lme 9 Jolod a0])8 Slas b
(Y VY )30

o e

LTl Sn sladae ohiy & csghan Gigr )3 bl e pdy & il e g9bse nl oy 4 adlas )
liwly 3> (2B sk 4 Alg oo qale Sy 9 ogte » Clallie g (haie lallad jasis gl )39
Sy s Jde 039 4 o Loums (isn el adllas bl yuiomed i a5l ) Led (55> a5],8 CoaS ¢ Sl o8
S o oy sole BB 9 ke ke (glaaballie JBags Slulid L b BSS 1l &) (gl ]y L)

S5 g baite Bluwo o 5 bl U1y allallio lolis > b )3 slaie 2Ulg b)) oMo adllas ) o
Sladss gl oz ko b gl a5 LIS cpl 4 canl a3 3 )15 bl 3590 T > y90jl p (ool JYaul ¢ (ool
oSS EMuans prhaws (> Slagiss g Slalllas (3 Cuddge (sl (M) SE Glacslhe diiud phe Jud L 4 SeodlST
4525 > eelftily Muasedl] §)6 5 oSS EMans (lgodily (U5 2l Woigeil cnl B Ligd o (S (50900

. Transformer
2, Large Language Models
3. GMAT



VPY Y o los DA 0590 ( ORI (Gl s M) g () IbolS” Clinini \K

At Sl SeodlST liiss 3 a8 Slacs,lie i ol daie (¢ pSaoui g b JVaiwl o)l s cleMbl Lo 4
S olgie ol s oxiluS cel Jlo jeal y3 (oolinl Sa5 cuenl (VoY 5,505 5 STSS V¥ Qub g uasld)
W ygesl el 45 am oo bt ol (Yo ¥ e )35 5 ST3S0I) sl 0 Laol&tils 51 g jbus 5> Mol §)6 ore S
WIS o g 38l slaygns] ol 5yl3 (i iy sgel 53 Yieinl 45 a8 (K8 Slmeitsly Lol 4 Wl e
29y B4 dlie Lisl 5 Giaghy dler I B i gladie) > Wlgiee & |y Ml SE og0s o Ul
S (g5 Sojl
sl Jde sla ol e pgd g Lan (gyeld aulyp o lallis plolis cuenl p uST cuss ol Lingh 5l Ban
ol Sllallie opl CasS (gl Lan (gygh s 50 Ll 5l ealil Kl § ahaie slalbs 5 cllallie bl > Sb; )5
391y 03l asgazma g cllllia cpl ol (sl (U5 S slaJde bigel 2 ogdle Bty dgie ol & U5 (sl
lodgai ymo 9 535155 o Jso ol 3,Slas €5 i)l sl
€8 9w pasidl pele (gt 1) (dlate Cllallis Mg e ojluil 42 T L5 S slabe Y (B9 Gl
) (St lolge 4> 4 Ll
Clballie paseis gl wlgi e s> a2 U Sbj Syi oo ohog 4 (s 5ian (oo st )oSlY (A295 (w2
S5,38 o il ole VLo slose] Cubl g €83 ) g dx 4y g Ngd 4i3)S S Lon ¢yl A, 3 ikt
S Ay
(oole OYlie o il gladlie jasdd o ehg 4 dien (gyh slaanld o Sb SHp gl e I eslatwl
G55 4l 3)90 )3 (ke e S S (el Gl g (IR (Sl 0js> 53 (a2 F Byt oims LS
) ol lolid 5 Ll ogilly (sl 5 039 35 e b atind olxS Lan 5ysls y> Wlgise S5 5 sl o
RES Y
ciliste claylS ) wilgy o Ll lodly LS ie aomaie Mg 0 1y e g B e obly (b Sy b e
yobo 4 Lo (29l 3 L) 5 cslo e plesl (Yo YF Fay) S o)y 1y oKkl diad (gl axy] 3 ales 5l o alKtils
g 0jle 3555k 3brl 53 (gl 4 SaS L Wl oo pled] cl amd RalBN ) ()9l kS @ g (59000 o Sl o0 09l
ole cbaiig 3 Lilaie slaalallio RIS (Y VY Telyen 5 ) 5 g |y (65> izl (Vo a0V gy pos 451,
e e sl Sl < Vlis 55 00 &) cla Vsl il wi g lsime 5l o ras <53 Aol 4 sl iy 5 )1 S,
9 008 Syl yob 4 1) SVl Glagsl a5 51 olaSiSS jloolial b 1) (il cpl b ablie Jeusily (Sb5 S
g |y Sl Sz b Jse o casl o3l L5 Slaging (YoVF ZLS50 g ggn VY O3,5) WS o oo
5 et alos Ao _lndlallio lolis 315 bjsel osls asgasme | odlizl b guly Lilaie clalas o cllllie apeis
el plsndy amled g laleol (ol Aluds by o 4Bl Ll oo Sa, 5l odlitsl )b 5l plgiee |y 4y sl
(3l il GnSS5 3y, J ol by Sl s 15 5 5 sl Jdo (s 3125 e ctind o o
» S Sox sbdie Uy dgme ol Sl (dlate Sl S oS 5 Cuenl p pil Slalllae s il edle
ol Glate gby (2bs) 4 Mg (dhaie jlSle ¢35 Sl ool (Jle plgie 4 S o 45T Cllllie gunail

!, Phillips & Bond

2, Danczak et al.

5. Ye

4, Hosseini & Hurbach
5. Grad

5, Chu



) 015590 9 Slgwge |... (olato Cllillio oy bl yo (Uj Sy iy slo ko s

o yogy 5l odln] oalinl Dgb o 5wl sl Ggare g (a3l Yzl 5 a5 (6350 plwlid 4y S K8
Iy cublB u)l o Slodds u.>|).\o abJlse LRSS dl):’ uol& )910 4 48 ods oyl (glaedls A goxo dawgd alos “_54»)9;’]
(YYY Qcdgly g o) 398 00 SUj sl e <8 )3 a5 B 390 el g amd o il 38l

% Lt ¥

4 45 oygel ol ezl T 2 pgeil 0 S5 s sladde 3Sles byl 4 (V-YF) K00 5 T lege B,
sl ¥l o1y Gldbely SUles g oo oalatwl I8 gewsS  JuoSS Muass sladalp (ol 50 adS jlae & lgie
adlas )3 .l 1Kl ille SaadlST clalaxe (sl Ll (Salel oaimd ylis g domiw oo (Julov (g)lidgs 9 (ol (oS
Vglisaz g YNV 2N - Sar Tong Y sladse dex I Jae e (VYY) 01500 5 (g)lese By
Vg & Gy > 203 A €83 L g1y95 ¥ S & a3 e (LS adlls ool gl i )S )15 () 3590 o
awsgto jobo 4yl 4B S o S g ol 53 iy gl Slpes (ke I 2 g 4l |y 5 Sl 3 YL 505l
ol Sl ldbgly Gl o yd £Y dgus 51 YL aS Wilos S S FFY/D olro (slojas gg0me > Syj (Sbj sl Jso
aS Cowl a8)S 1,8 Sladl ldbely 5 do 3 ) Gl 10 055 3 Sas b el 0dd  (Bymo YoVY o 0 &S o0y98 ¥ S 0>
(YVF ohSed 5 lege (8,dl) cusl (69l nl pSaiy (sl oaimo i

Ly Yozl g 03,8 ololis 1) lus b aiudly IS job & aJae dodlanl JYaml jiso o adllas opl olsl 5
209 Y-S Joo bl 8ad aolge ol il b (008 lulyd (o) g Jges ladidod 3 b Jue (B S (0Lj))
Shp s ie a5 cul o3l (LS cpismed dadllae (pl 350 S (g3l Yl yisy (5 1) ko> AFIY SKeids s
ol ookl (Jlo cul b g odlizsl Cu > 903l e 9 (bl s SOk )3 (S8 o)l e 4 il U
P VYY) 5 sylege (B yil) ol DleMbl Como (wyp g ( SN SllanMo ¢ Gyl slacsgs )l piliue (559l
I g (oS5 Mo b e Sl ol i) sl Solems olsie 1y Coir Coon] gy (ol caled
S o dpogi ) (oBigel Sy s sl (Sman Shgn S Y ghus 03litl g 035 dt

oalatwl b B g il o dilaie Sllallie  Slolis )3 Jbj S5 Jae S obles ol as (YoVF) clolys o o
a8 ol s s 5,8 obs)l iy dlate dlallie g5 chn Lasis o ) F- S ol 3,Sles FSaY 0y dcgerna |
aly o> e Cdy Widg ol Bl yasuiel d)lge a5 (glasgezme i )0 5 <, YA Cdd laodly S 0 Jbj Sy Jde opl
@ Jwg? ololid 5 Lol wudls 1oyd AF cdd b 1) 5,Slae o yipp €1 oased dlosd dlallio Lasuis )3 Jde 9] cund
S sy y> odlizwl jl B (3bj S5 sloe 383 (2b)) Cumnl (Bt )5 Jos Sibens «Nlubus]
addllas 3l &) sl yy awdits 5 cawlio 0313 degasme Wbl ¢ o)l ald slb 3,90 p3 1 SlasMe g 63,5 wST
By olacadgise lisres bl il 5o it cillallie ololid 3wl o JUj S5 slaJso &S dad o lis ol
(YYF gl g o) 29 48,5 Jlas 1o Wb o

L Lim & Perrault

2, Ashrafimoghari

3. GMAT

4, GPT-4 Turbo

5 GPT-4

5, Claud

7. Gemini 1.0 Pro

8, Critical Reasoning
. LOGIC

0. Ad hominem

1 Appeal to Emotion



VPY Y o los DA 0590 ( ORI (Gl s M) g () IbolS” Clinini VY

xSl Sygo 4 (dilate Sllallie (ganaib ¢ Gasis ) SHp Sby st oUlg awyp & (VoVF) 1,5 5 o
Slp ly labye sz g el jo ST slaig) Joli Cuelyy (quine lisee (slagig) By Silpe THiged g
2 o s Hlxe ol Acgoxe (69 llbwuLO)] ol e e slpsuin Sb; Sy s Jie Aoy & Slallie Cl)z.wl
swesly dcgomo (S yd ‘“0‘53' s e e b alie Lg.)).ﬁg& Julyua ‘_gld.b),o S5 "““")’ L Sby SHx sl Jie &S
b Cawd 2oy d YMAY L ol FL jliel 4 %5565 )1 00l de gosme 53 conslys = 5 o> (ool yob 40 il atild agas
Siulys (golpisn (gl yo i Cunlyy (slo gy peizmed (Cawl ying Mo )d YYIVA L i (sba yogy domis oy yino | &S
S S35t sl e iy (05 L5 lin 3y it 03 Syt S (S csla i sl oy & | 3,
Gyby |y 03y p laodls b b590] 4 jLs a8 ol llallin I diged (g (6u53b 3 (slaonriiS (canaib lgie @
(VXY 00 g o) 3500 s ks (650 (sba 45y 4y Caunsd (SR (6 plyppmass CubilB 5 AS 0

e Sllia S oo | e Vil 5 Syir b5 o die U1 33 5 ot & (YVF) S0 5200
4.(—907:.0;{) 9 D.))f u;):u 1% C)'Lo]a Cwl ‘dJuqt\.o.Ja9 LE’LA)IMAJ Ay dw ) ‘) ua?m»o ddb.ba @uugwy J)‘D)JL;O
s .l Lihie dlallie g5 VYl diged Yoo Vo Jold a5 63,8 sloul ¥— 5 o > <SS L7 (o0.40.08 1 pb &y L ol
Opomon ol 431> o pd YA VL ey b clly plas o 1) 5 Sles oy ¥- Sois & amd e ol b isle)]
e 6 g ysbo &y sl o ilate ¥l 15 Ll 5,Shes gy B s9u el (33008 1 b L cola o Vi slodinge
VIVE Y odgd odld dcgasme y3 g duoyd VIOY el Loyl (cnST ool dcgaxa )3 (oilwaiag 5| M stal)b 3,le VY LY
ik JYaiwl Hbl (65550 yob 4 Wlg oo (silaio (slallad Sp> aS and o Ll gy ol Cul 03ld (L dgugy duo
Sy ioliel ]y Ol ela Jae

SR )

g3 g WS .

St 5 FEMB] Gl (b ) & cusl Vb ole (imgsy (g cadllas cul > B 5 Sl b9,
S il 5 ool Aty Bam gyl 3 (VoY M isig 5 Yaul) 3580 03litl (a2g B S5 4 (egas Son
S o by |, ol b o] uelozn] ISiia Sy 48 sl 8 0351, |y ggtias

o Jse ol Oloe )3 blosged sleiuiy (Sl ple gl sl |y (o site (Sl Jue alivns g9 9 5l 5318 4 ol Suing
Je Y+ ¥) 01505 9 Wen Jde NAN) T 1S0s ¢ ,Sebg Jhe 1l Ayl oS Wloads @Bly JUB) )90y Jde i
(sl 3505 gl (s S5y Un Jdo (o 1) )3 ol Sekngiy (Y- VV) s 5 clialy Jao (VoY) olSe0 55
ool oo (slo i (imgy Cilisee Jnlye )3 s b (sl a0 ol )3 g 423l (g 5 tuniloSy gt o2
5 21 (Y18) )03 5 ¥ by el il Y+ <F ko5 5 (sglily) Mlodgad ciyd by oo 5 o §

. Pan

2. zero-shot Learning

5. T5

4. Argotario

5 Li

5, LFUD

7. Fine-Tuning

8, LLaMA2-13B

S, TaxiNLI

© FOLIO

1, Design Scince Research
12, Apiola, M., & Sutinen
8 Nunamaker

4 Hevner

5, Vaishnavi & Kuechler
18 Venable



Y 015 5 oo | oilaie Hllbllio (s lulids 13 i s 5l Jbo

sl B L2l pln ) g wmd g0 @) (Lol 5 Blad (slaplS (ngiinjsn bl oolol 22 050 5 sk e oS4
OBk 30 S ey gl ai8)S )8 Sb ple slayiaggy il 6l le 98 s0d B8 (05 )00 cge oS
ilan iy altans ol dloye i Jald Jio ol sl 00d 5l (S ple tmgh Jio lsie & 35 sl
9 5k Joe ) S8 hlei e )] dls potsdls po g pele (02l T2l sl g sl B3I g Glasl ( obj)l g g (S

A o ol 1y 1,50

1A A5
] i 1 |
| - _— 2 . |
. v wi
JaEa glis Bt el
. —y g £ pms ki !
i o o T 2
; iy 2 gt ’ O ke okt
et i o e P il fpna f‘. sl P
e 003 f3sts garpld ap S A - e e
e e whrs

Y

AR EN A e

(YFo¥ (oIS glo) 51 aid)5 (Yoo V) ol pRed g 5y Joo Y JSUS

o3RSl el .Y
LJwo s ilwedloT yigy A—Y

ATN-LY el 3ilbe ¥ VV-LY gell o)l Yo T YU (Sl slade pogde iagl (nl
SoM ile 655k Jae 99 51 0L S a2 540 e Tl dbke Vo Y=l el o)bke
95 izl i) e e 2 sl S22 5 ol oot ol Jalt

Sbi claJre us bas (oose layly 4 el claylpl buwg  ie claodls o Lol (claiolel sl 5 LE
oy dle gl se sl iz 9 Tdiges (gt 55k 5 Psiloaing Jold &S B S )15 (gilueslel wul b cov
b olil (S gl 5 e (il 2l slais) jl (g3 Sles folas SR 5 ¥ ety
Yo—PeodSIN 01d 45 gosno 50 WllaSlio o 1 J gl GwloyT .Y—Y

by 3ol SLL! @l bolie )3 48" Conl ods (abdiwd daie (slaalallio Jolis 031y dcgomme 1 Yo —F e Lol
4t i s aallie (ggls ©yle WAL Lol 031> degosmo ol bildid, Say (e0Meo VoV - BV Lo 51 0l (6000

‘U‘)i') 9 \;9))5;) wl m)l.u:: LY) J«Jy 9 “:_;La} cle ‘WoJJ)'.#J Lu.w ‘\\‘8)" L Ja;%‘)‘ cHCJL.\)Lv.OI L UL"J}’ ‘\'Lf‘m 41A>
(Yevy

!, Diberta-large

2. Llama-3.2-1B

3. Llama-3.1-8B

4. Mistral-7B-v0.3

5. Fine-Tuning

8. Zero-Shot Learning
7. Support Vector Machine
8, Random Forest

S, ElecDeb60to20

0 Ad Hominem

1, Appeal to Emotion
2. Appeal to Authority
13, Slippery Slope

14, False Cause

15, Argument by Slogan
16, Goffredo



VPl o o lols DA 090 ( LKL (ol s MBS g (54 IbsliS” ilidn \F

@bllio ggls o Yoo by Jao o YooFr CocSll o3l degommo yojgal iso wlel p Jde (659005b 5 (gjlwodlel I

duglie (YoYY) 1,500 5 93,355 lis Sl osal sty ol b g ool 58 (2bj)) 9,50 02l degazeo et (g0l i |
Y a5 )Y il s ol )0 adllbe ol edlitul 3590 Jio .owl o o3ls L5 Y Joda 50 odel Cawd 4 gl au3ge5
iy LIRS Y LSS il LT LSS ey Sy 655 e sl 15910 5 85 ol iy s V¥ U

Cwl 0345

S35 e Slarit (390 3T lawo s SWMMgw S 290 Gwlo T F—Y
Ol VY BAYAY Gl Jlo (655 uass slasiwl ‘_5‘.5090)‘1 il sl iou Jlaw YO L) b Juo cumLo)] ol

1285 )18 03latisl 350 Aigas (941 5652k SP9y 41 g (e Sigel U5 (g WS ¢ tlol l o ol J3 (ol 390

Ggliio o 3wl b gwo 3o Wl aunis spgw asloyT F—Y

S o S 52 45 LN B 5] e o b e 10+ 5] S ol depaoen S5 sbdlan (3l 5 Sk
il (o Jan 3,SLas i) (ol o35 aoguma () 53905 Sl gy el g 3 gl late i g5 035
2oy A Cad b 903l 9 Ghig0] S5 99 4 0313 degasre s 5 o3lil laie Cllallie (aipdil 5 pasels 3 S
SbaV ¥ Jlpts es bl )bl AYA-LY OL S co A0 G co ladie 5 08 el 203 )+ &
ol 035 S Y Jgio o @l ind Jlosl o g st (ol (Bolas [R5 sl

g H sbasl

53 9 dawy o yd AFIYD V=Gl 5liial 5 duoyd AV 85 4 Ve=F e oSl 00y dsgasma (69, V=Y LiSu 53 CansS iale)]
23 o Ui gl pl il g (LB sla Jao Cond Mo pd VY 1 i 29 0 odmline ) Jada )3 S jobo len Lol oy
U9 OL Saace oy 4 g 5yl bk VLY @) ¥-Uyed ol jiey sloyiel)ly (sl 5 sty slaJse oS
OS> 9 99,855 bawgi & 4y slaJae &SIy iyl spolelallie slaJVarl @b pasels 5 Ll )3 g2 B
Wl i 0 5l g cams 3 Slas (g oad ealatwl (Y- YY)

Yo-FeoaS odls acgoro o (SUj s TN g cmilo (650U (s Je 3 Sdos S LY Jgua
(vl i3 ! 3 B 03! Juhe # b oawd (5,138 Wid Juo)

ElectraFTC AR uy
BERT + LSTM VAT
BERT + BiLSTM + LSTM (comp. and rel. features) AN AN
DistilbertFTC distilbert-base-cased YAZAY
DebertaFTC microsoft/deberta-base YAAAA
BertFTC dbmdz/bert-large-cased-finetuned-conl03-english YAA AR
MultiFusion BERT (comp., rel. and PoS features) YAARS

Deberta-v3-large Fine-Tuned * AN



10 015590 9 Slgwge ... (olato Collillio oy bl y0 (j Sy iy slo ko s

G55 o903l (wasdd Slamiw! Y 1gw 8515 acgosme w1 (U SBIMe g crwile (5 p5BL S0 5,S0os gl Y Jgas

SVM VAT
Random Forest 7¥a
Llama-3.1 8B YARYIN
Mistral-0.3 7B yASdA
ChatGPT 40 TEN
ChatGPT ol AR

3,59y 5l odlil L O1 .o co &S ol lis cul oad &) ¥ Jgas j0 a5 Y=V i5u )0 pow Linlejl gl
385 ololid ) ax ST Jlpts ¢ LY sl Jde (il cass Sllallie Slolid )3 Jopd Voo By & dges (9 (5 pSb
3 ol Cumbge g aballie dg3g i )3 Lol (1o > B8 5 do )3 FY Ll 5 ) wissls (65 bl 5 Slas dlallio pb g g5
o odlatwl b Jde lais 4 aST Bolay K Jae 0l LS 395 5l (1o A0/ g o 3 AV/Y) (255 BB 5 Shes 4o
Bl o oy VY Cdd 4 s

Blises ool b Olallis gols (yo%o 8313 dcgozme 1 (b5 B0 g cmilo (6 pS3L S0 5 Shos g ls ¥ Jgun

ChatGPT 40 YA Tyoo

ChatGPT ol ATE AR
Llama-3.1 8B JEY Jay
Mistral-0.3 7B g 720
Random Forest VAR

Ui 4o ol bl 30 (B sla e 4 Cond doyd VY I i V=3l jliel 3 V=Y S )3 cunss iulejl s
el sl Yzl G e 5 s 3 5 B (U5 it (sl sl 5 ity sl e oS 32
W0l LS 263l g St 3 Slas wdg 0l odlaiol (VYY) 1,505 9 90,865 lawgi a5 Gl sl Juo &7 Jls > iyl
BB @l 4 55 psas (sl 48 podiig e § Cad )] slolil Sl oalisl b e (> 4l ) Sllojl oo 4SS
Bl cand dlaie Gllallee plulils ) (Joub
Ulg 50 St i oy Lis s o3y Lialed ¥ Joda j0 &S Y=Y iSu 1 ped Linlejl 5l el sy gl
S @l 4 i b Ul ol ol (Pl g (it ooy Plus J> 3 O (Sig 2 o oy 4 (b gl Jss
Oy 5132 Cpdle S8 sl e sl Sk cpoyd il )3 (] loolRiils (585 )5S (S sy Loy o
Blaws > 6l opmble (6,80l (SaodS (5l Jto amd o s S izl Jgl Ltnloj] b aolie (63 Slos ool Sis
opdia |l oais 03> gy Y=Y iSu )3 pow iulejl 13 g Canl 0sd (65915,5 adlllas ! 55 48 (e 03l dsgaxo
Lsibio dallio £95 V0 b 5o VO Jolds dslllan sl 00Dy degosro cunss )y (655 By (slrodld degesme 4y G A
02> gladcgosro plo b duolis o sl s sl e st )0 Gllallie jasis o Jbj sla Jae b5 gl g canl
dbllio £ VY 5l diges YFFR Lol OV (VY'Y ()50 5 Ta) wllallio g5 b 13 YV <& Jolis TloglgS'sS Sl 3490

! LLama3.28B
2, Mistral 0.3 7B
3, COCOLOFA
4 Yeh

5. LOGIC



VPl o o lols DA 093 ( IR (ol s MBS g (54 IbsliS” ilidn \#

VYT (503 5 Togla) SeadlsT liios (gl Sylazes o Jolis TBlo 5 (Y- VY ()03 5 ) (oo 50 52
Gl asdllas plodly dcgommo &S Jbopd ] el ygie p S peie g PEsie px> g 0l Hlai il adllas oyl edly dcgazes
vasuds b Jde dawgi (sl BoloSsS Miile uy 0l (slards gazme il calin ole (50 > Cillallis g5 ausis
a3 o U5 Ty 6 pYL s 3,Shes bt 0315 dsgasmo ¢ Sbj saJde (55eel g il jas 5515 3,8 Leges cillallie
Cawd Sllallie ()35 ¢ (Slulid 3 duoyd Voo €8> & Bged 9 (6530 5,59, jl edliiwl L 01 5 o> co o
Sl Jde ¢ puizmed sl do 3 Ar 5l oS Y}o.aw Cudy slaoald degasme j did iy sla Jde cdd 4T b pd cul Al
F5 5 2o FY iy ) aih 01 o & cund (50l 3,80as aballio pU g g9 385 ololid )5 a2 )31 Jlyiue o LY
L3l L 3¢5 31 (Aoyd /T 5 2o )d AVY) g5 BB 5 Shas (o 10 )] Cudge g dlallio dgng (il 1 Lol o(do )
Gl Jopd Av ] /MS\/,W cudy sloodly dcgesme 13 3, Slas line pl &S

3,Sdas O G g Co g OF S 0> Co 039 4 b o (sla Jio 45 a0 LS Linloj] dw yo ol duunlio
CBy & pd L 0L (g o ol psbo i)y (dlaile Pl Jo g Sllallie (asels diej 53 2 )0 S5k Sl
Jdos 5 Spd g0 sledldl 3g8 LUl aS oy lis (slate Wlsw o 50 dop Voo g Gllallie Lasis jd sy WA
s sla gy aSt aad o i ol K g leidy Sy sl gl e cams 5, Slas ) iy sla Yl
3 S sl Jaa ot 3,Skat 3yt gl () it IS b5 i il £ oal sl ol S
SVl g (gl 015 330 )3 1) Bres 650k lasby) 5 Foddmn sbaisjlons jlodlitul Coenl iy (Sbj slo e
a3 o ol e

S5 4
wlid ) e g B oUly Ol S 2ce ohy 4 (Sb) SHp ladie &5 2l (LS zedear (iagh cnl @l
AN s 4 ol b da i ol & 0 yasuiio (i g3 Jgl (it p2 s Gl 13 .5 ele ygie o Lilate cllallie
Orole (6530 i o gy 4 Comd ¢ ilaie Plus > )0 dopd Vo d)Slos 5 ilaio Cllallis glgl (asuis ) do )
o Jao 43 iy (5 ane 5 Lol 4 Cabgn ol 55 50 Sy 53,8 kae ot S g olaiy Sy il 25
g Lodly g5 b o Jue sllail ¢ pizmen ol bgsye 385 (sba gjlwdins 5 oo 5 03 yuS (sbrodly dcgazes | (6,050 00
ol Al b Jae cpl ey (li8l > (6550 id Sladss glajls

S 32 e F BB Sl W5 e Sl S sladre o 63l L bl (GiRg Ty 093 Ly yy 4 Gl
csibie Cllallie 3.8 5 o (ololid b wily by Jao opl aisl il Len ()9l d],8 dlozel cobls § cudlad «wds
5 oha> ) B Olee g2y pas ale (Lelse ) 5l als anele sl 0F 0o poed 23 9 ISl b b
b jlns culey b ogime ign ol p3Y lasingsy elail o iaie Bliodl (65t 5 ole slutel 2ol (sl g 223l
il ele pize More dad )3 g Wojos dad 3 ale Y lie g b yidg} dlaie jlicl isciw ojes 0 (gdn Jailss g
Do 41838y g odd Sl Jole

1 Jin
2, MAFALDA
3. Helwe



3% 015590 9 Slgwge ... (olato Collillio oy bl y0 (j Sy iy slo ko s

&b
oy 3 SRl LAl 1) 5 o eoli g, 5 dhate ibeo (VWAY) allialal o 505
ey a5 iy 15 OV YAR) allcakal o ggu
Al GLS 105 s 5 e (VWAY) ol e (o>
ol Kio)8 i jslico 4y Sl Kyd lopsilSe 5 Slesiao b 5 bogi (VT2 Y) apmo (bl 2>
OIS oS (6 18 asbipbly btz (slo 3 b gt

References
Aly, M., Colunga, E., Crockett, M. J., Goldrick, M., Gomez, P., Kung, F. Y. H., McKeg, P. C., Pérez,
M., Stilwell, S. M., & Diekman, A. B. (2023). Changing the culture of peer review for a more
inclusive and equitable psychological science. Journal of Experimental Psychology: General,
152(12), 3546-3565. https://doi.org/10.1037/xge0001461

Apiola, M., & Sutinen, E. (2020). Design science research for learning software engineering and
computational thinking: Four cases. Computer Applications in Engineering Education, 29, 101 -
83. https://doi.org/10.1002/cae.22291

Ashrafimoghari, V., Gurkan, N., & Suchow, J. W. (2024). Evaluating large language models on the
GMAT: Implications for the future of business education. arXiv preprint arXiv:2401.02985.

Ayer, A. J. (1953). Cogito, Ergo Sum. Analysis, 14(2), 27-31. https://doi.org/10.2307/3326309

Bernard, C. (2020). On Fallacies in Neuroscience. eNeuro, 7. https.//doi.org/10.1523/ENEURO.0491-
20.2020

Cambria, E., Malandri, L., Mercorio, F., Nobani, N., & Seveso, A. (2024). XAl meetsLLMs: A Survey
of the Relation between Explainable Al and Large Language Models. ArXiv, abs/2407.15248.
https.//doi.org/10.48550/arXiv.2407.15248

Chu, Z., Ai, Q., Tu, Y., Li, H. & Liu, Y. (2024). PRE: A peer review based large language model
evaluator. arXiv:2401.15641v2. https.//doi.org/10.48550/arXiv.2401.15641

D’Andrea, R., & O’ Dwyer, J. P. (2017). Can editors save peer review from peer reviewers?. PloS One,
12(10), e0186111. https://doi.org/10.1371/journal .pone.0186111

Floridi, L. (2009). Logical fallacies as informational shortcuts. Synthese, 167, 317-325.
https.//doi.org/10.1007/s11229-008-9410-y

Garcia, J. A., Rodriguez-Sanchez, R., & Fdez-Valdivia, J. (2020). Confirmatory bias in peer review.
Scientometrics, 123, 517-533. https://doi.org/10.1007/s11192-020-03357-0

Goffredo, P., Chaves, M., Villata, S., & Cabrio, E. (2023, December). Argument-based detection and
classification of falaciesin political debates. In EMNLP 2023-Conference on Empirical Methods
in Natural Language Processing (Vol. 2023, pp. 11101-11112). Association for Computational
Linguigtics. https://doi.org/10.18653/v1/2023.emnl p-main.684

Goodman, S. (1999). Toward Evidence-Based Medical Statistics. 1: The P Vaue Fallacy. Annals of
Internal Medicine, 130, 995-1004. https://doi.org/10.7326/0003-4819-130-12-199906150-00008



YPY Y o los DA 0590 ( RIS (Gl s M) g () IbolS” linin A

Grimaldo, F., & Paolucci, M. (2013). A simulation of disagreement for control of rational cheating in
peer review. Advances in Complex Systems, 16, 1350004-+.
https://doi.org/10.1142/s0219525913500045

Haj Kazemi, M. (2024). Description and design of cultural media artifacts and mechanisms to change
organizational culture in accordance with new values. Doctoral dissertation, University of Tehran.
(in Persian)

Han, S. J,, Ransom, K. J,, Perfors, A., & Kemp, C. (2024). Inductive reasoning in humans and large
language models. Cognitive Systems Research, 83, 101155.
https://doi.org/10.1016/j.cogsys.2023.101155

Helmer, M., Schottdorf, M., Neef, A., & Battaglia, D. (2017). Gender bias in scholarly peer review.
ELife, 6, €21718. https://doi.org/10.7554/eLife.21718

Helwe, C., Calamai, T., Paris, P. H., Clavel, C., & Suchanek, F. (2023). MAFALDA: A benchmark and
comprehensive study of fallacy detection and classification. arXiv preprint arXiv:2311.09761.

Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). design science in information systems research.
MIS Quarterly, 28(1), 75-105. https://doi.org/10.2307/25148625

Hojat, M., Gonnella, J. S., & Cadleigh, A. S. (2003). Impartial judgment by the "gatekeepers' of
science: Fallibility and accountability in the peer review process. Advances in Health Sciences
Education, 8(1), 75-96. https://doi.org/10.1023/A:1022670432373

Hosseini, M., & Horbach, S. P. J M. (2023). Fighting reviewer fatigue or amplifying bias?
Considerations and recommendations for use of ChatGPT and other large language models in
scholarly peer review. Research Integrity and Peer Review, 8 (4). https://doi.org/10.1186/s41073-
023-00133-5

Jin, Z., Lalwani, A., Vaidhya, T., Shen, X., Ding, Y., Lyu, Z., Sachan, M., Mihalcea, R., & Scholkopf,

B. (2022). Logica fallacy detection. ArXiv, abs/2202.13758.
https://doi.org/10.18653/v1/2022.findings-emnlp.532

Jin, Z., Lalwani, A., Vaidhya, T., Shen, X., Ding, Y., Lyu, Z., ... & Schoelkopf, B. (2022). Logical
fallacy detection. arXiv preprint arXiv:2202.13758
Kant, |. (1781/1787). Critique of pure reason (N. K. Smith, Trans.). Macmillan. (Original work

published 1781/1787). See "Transcendental Dialectic, Book 11, Chapter I: The Paralogisms of Pure
Reason.”

Khandan, A. A. (2005). Applied Logic. Tehran: Ketab Taha. (in Persian).

Lawson, H. (2006). Breaking the language barrier. Symbolic Interaction, 29, 423-427.
https://doi.org/10.1525/S1.2006.29.3.423

Li, Y., Wang, D., Liang, J., Jiang, G., He, Q., Xiao, Y., & Yang, D. (2024). Reason from fallacy:
Enhancing large language models' logical reasoning through logical fallacy understanding. arXiv
preprint arXiv:2404.04293



14 0150 5 Qligmge | ikio cllllio o lwlids yo Jilj Sy sloJko ki
Lim, G., & Perrault, S. T. (2023). Evaluation of an LLM in identifying logical fallacies. CSCW

Companion '24: Companion Publication of the 2024 Conference on Computer-Supported
Cooperative Work and Social Computing, pp. 303-308. https://doi.org/10.1145/3678884.3681867

Mahoney, M. J. (1977). Publication prejudices: An experimental study of confirmatory bias in the peer
review system. Cognitive Therapy and Research, 1(2), 161-175.
https://doi.org/10.1007/BF01173636

Miles, M. (1999). Insight and inference: Descartes's founding principle and modern philosophy.
https://doi.org/10.2307/3182574

Mo, W. (2007). Cogito: From Descartes to Sartre. Frontiers of Philosophy in China, 2, 247-264.
https://doi.org/10.1007/s11466-007-0016-0

Nabavi, L. (2005). Fundamentals of logic and methodology. Tehran: Tarbiat Modares University Press.
(in Persian)
Nabavi, L. (2007). The Balance of Thought. Tehran: Basirat Publications. (in Persian)

Nietzsche, F. (1886). Beyond good and evil (W. Kaufmann, Trans.). Vintage. (Origina work published
1886). See Aphorisms 16 and 17.

Oswald, A. (2008). Can we test for bias in scientific peer-review?. IZA Discussion, Paper No. 3665,
Available at SSRN: https://ssrn.com/abstract=1261450 or http://dx.doi.org/10.2139/ssrn.1261450

Pan, F., Wu, X, Li, Z., & Luu, A. T. (2024). Are LLMs good zero-shot fallacy classifiers?. arXiv
preprint arXiv:2410.15050

Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. (2008). A design science research
methodology for information systems research. Journal of Management Information Systems,
24(3), 45-77. https.//doi.org/10.2753/M1S0742-1222240303

Perbal, B. (2012). Flaws in the peer-reviewing process: A critical look at a recent paper studying the
role of CCN3 in renal cell carcinoma. Journal of Cell Communication and Signaling, 6(3), 199—
210. https://doi.org/10.1007/s12079-012-0171-1

Peter Grad. (2023). Large language models prove helpful in peer-review process. Phys.org.
https://phys.org/news/2023-10-large-language-peer-review.html

Rui Ye. (2024). Are we there yet? Revealing the risks of utilizing large language models in scholarly
peer review. arXiv.org. https://arxiv.org/abs/2412.01708v1

Russell, B. (2001). The problems of philosophy. OUP Oxford.

Sedls, D. R., & Tanaka, H. (2000). Manuscript peer review: A helpful checklist for students and novice
referees. Advances in Physiology Education, 23(2), 52-58.
https://doi.org/10.1152/advances.2000.23.1.S52

Shook, J. R., & Paavola, S. (Eds.). (2021). Abduction in cognition and action: Logica reasoning,
scientific inquiry, and socia practice (Vol. 59). Springer Nature. https://doi.org/10.1007/978-3-
030-61773-8



YPY Y o los DA 0590 ( RIS (Gl s M) g () IbolS” linin \K

Sizo, A., Lino, A., Reis, L., & Rocha, A. (2019). An overview of assessing the quality of peer review
reports of scientific articles. International Journal of Information Management, 46, 286-293.
https://doi.org/10.1016/j.ijinfomgt.2018.07.002

Smith, J., & Johnson, R. (1999). Logic of scientific reasoning. Holy Cross College. Retrieved from
https:.//college.holycross.edu/proj ects/approachess/PDFs/chap2. pdf

Smith, J.,, & Jones, A. (2021). Understanding peer review: Challenges and biases. Journal of Academic
Publishing, 15(3), 45-60. https://doi.org/10.1234/jap.2021.015

Sourati, Z., llievski, F., Sandlin, H. A., & Mermoud, A. (2023). Case-based reasoning with language
models for classification of logical fallacies. arXiv preprint, arXiv:2301.11879

Stelmakh, 1., Rastogi, C., Liu, R., Chawla, S., Echenique, F., & Shah, N. (2022). Cite-seeing and
reviewingg A study on citaion bias in peer review. PLOS One, 18.
https://doi.org/10.1371/journal.pone.0283980

Strickland, J. C., Stoops, W. W., Banks, M. L., & Gipson, C. D. (2023). Logica falacies and
misinterpretations that hinder progress in trandational addiction neuroscience. Journal of the
Experimental Analysis of Behavior, 117(3). https://doi.org/10.1002/jeab.757

Takata, N., & Mimura, M. (2022). [The logic of scientific reasoning in peer review process]. Brain and
nerve = Shinkei kenkyu no shinpo, 74(4), 335-340. https://doi.org/10.11477/mf.1416202040

Tarski, A. (1994). Introduction to logic and to the methodology of the deductive sciences (Vol. 24).
Oxford University Press. https://doi.org/10.1093/0s0/9780195044720.001.0001

Valatsos, V. (2020). A propositional logic review of Descartes' Phrase “Cogito, Ergo Sum”. viXra.
https.//vixra.org/pdf/2007.0024v2.pdf

Venable, J. R., PriessHeje, J.,, & Baskerville, R.L. (2017). Choosing a design science research
methodology (2017). ACIS 2017 Proceedings. 112. https://aisel .aisnet.org/acis2017/112

Vaishnavi, V., & Kuechler, B. (2004). Design Science Research in Information Systems. Association
for Information Systems. https://www.researchgate.net/publication/235720414

Yeh, M. H.,, Wan, R., & Huang, T. H. K. (2024). CoColL oFa: A dataset of news commentswith common
logical fallacies written by LLM-Assisted Crowds. arXiv preprint arXiv:2410.03457



