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AnHOTaNA

B nanmnoit pabore paccmarpuBaeTcs mpodJeMa TaJUIIONUHAINN B OOJIBIITNX S3bIKOBBIX
mozessx (LLM) u npejgrararorcest MeTo/ibl Jjisi ©X OOHAPY2KeHUsl 1 MUHUMu3aimu. [as-
JIFOTIMHAIIAY, U TeHEPAIUsl HEJIOCTOBEPHOMN, BBOJISINEH B 3a0 1y K IeHne nH(MOPMAIUH,
0CTalOTCsT KpuTudeckoi mpobsemoit mrss LLM, ocobeHHO B KOHTEKCTEe TPUJIOKEHHUH, Tpe-
OYIOIUX BBICOKON TOYHOCTH, TAKAX KAK MEIUITNHCKAS U IOPUIAIECKAS JIOKYMEHTAITHSI.
B pabore npoana/m3supoBaHbl pasIMUIHbIE MMOJAXO/bI, BK/IOYasi Retrieval-Augmented
Generation (RAG), Chain of Thought (CoT), camoyrounenne (self-refine) n ancam6im-
poBaHuEe MOJIEJICH.

DKcrepuMeHThI, TPOBeieHHbIe Ha Habope nanubix SemEval-2025 (Bazaga 3 - Mu-
SHROOM), nokazamu, uro kombunanus meronoB RAG, CoT u ancambiupoBanust
[I03BOJISIET 3HAYUTEJIHLHO HOBBICUTH TOYHOCTH ODHApY2KeHust rajuronunanuii. B gacrmo-
cru, ucnoJib3opanue ancambsmposanus ¢ CoT nu RAG mocTurio jiydmmx pesyJsibTaTos,
upesbicus 60% 1o merpukam IoU u xoppensiiuu [Tupcona. CaMoyToYHeHHE, HAIIPO-
TUB, HE BCErJA YJIYUIIAJIO PE3YJIbTATHI, YTO MOYXKET ObITh CBA3aHO C OCOOEHHOCTSIMU
ApXUTEKTYPbI MOJICJICH.

Pezysibrarsl paboTh! MOMYEPKUBAIOT BAXKHOCTh MHTEIPAIIUN BHEIITHUX UCTOYHUKOB
3HAHUN U MHOTO3TAIIHBIX METOJIOB PACCYKJIEHUS JIJIs MOBbIIeHus Hasexkuoctu LLM.
[IpemioxkeHHbIE TTOIXOABI MOT'YT OBITD TIOJIE3HBI JJIsi pa3paboTKu 00Jiee yCTONINBBIX A3bI-
KOBBIX MOJIEJIEl, 9TO 0COOEHHO aKTYaJbHO JjIsl IIPUJIOKEHU, TJ[e TOYHOCTh HH(pOpMAIIH

ABJIAEeTCA KpHTI/I‘IeCKOfI.



1 Bseaenme

Boubrme siabikoBbie Mmogesn (LLM) npousBesu peBoJIoIuo B 06paboTKe eCTeCTBEHHO-
ro s3bika (NLP), npogemoncTpupoBas Brieuat/isioniue BOSMOYKHOCTH B T€HEPAIUU TEKCTa,
PE3IOMUPOBAHIN 1 IMAJIOroBbIX cucTeMax. Omanako LLM Bcé emé moaBepKeHbl NCKAYKEHN-
sIM, KOTJIa CTeHEPUPOBAHHDBIN KOHTEHT COJIEPZKHUT JIOXKHYIO, BBOJAILYIO B 3a0/IyKICHUE WA
HenpoBepsieMy o nH(GOpManuo, KOTopyto HasbiBaoT "rajunonunanueir” (10), (25).

JleTexius raJuTIOIMHAIINN SBJISIETCS KPUTUUIECKHU BaXKHOM 3aj1adeil jiyist obeciiedeHust Ha-
JIEXKHOCTH ¥ TOYHOCTH SI3BIKOBBIX MoJIesieii, ocobeHHo B mpuioxkenusx (8), rjge TOIHOCTD
nHMOpPMAIINY SIBJIFETCS KJII0UeBOil, TakuxX Kak MejuruacKas (13) win ropuaudeckast 10Ky MeH-
tarust (4)). [loTenruanbHbie pUCKH, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOJIE/Iel, KOTOPBbIE MOIY'T
reHEePUPOBAThH HEJOCTOBEPHYO NH(MOPMAIIHUIO, TOIIEPKUBAIOT HEOOXOIMMOCTh Pa3pabOTKU
METOJIOB JIJIsi UX BBISIBJICHUS U YCTPAHEHUS.

Ta/uoIUHAIIMI MOT'YT HPOUCXOIUTD 10 pa3HbiM npudntaM (15), Takum Kaxk HeJocTaTOuHbIe
oOydarorue JaHHbIe, OMMUOKN B apXUTEKTYPe MOJIE/IH WM BBOJHbBIE 3AIIPOCHI, COJIEPKAIINE
BBOJIATIYIO B 3a0/Ty 2K /I€HIE WM HEOIHO3HAUHY0 nHpopMaruio. ObHapyKeHne Ta UTIOIMHAIIAN
SIBJISI€TCsT BaxKHOU 3ajadeil B o6paboTke ecrectBennoro sizbika (NLP) u craso BaxKHBIM
KpUTEPUEM OIEHKH YCTONUNBOCTH sI3bIKOBBIX Mojiesieit (29).

OmHUM M3 caMBIX IOIYJISPHBIX TECTOB JIJIsI OOHAPYKEHUs TAJLIIOIMWHAINN SIBJISIETCS
HADES (17). HADES npennasnaden st KiaccuuKalny Ha yPOBHE TOKEHOB, IJI€ METKH
HPEJICTABIISIOT cO00 (bparMeHThl TaTIOIUHAPYIOIEro Tekcra. Habop MaHHBIX cOCTOUT U3
dparmeHTOB TEKCTa U3 craTeil Buknieann, KOTopble ObLIN TOMEYEHBI JIFOJbMHI KaK TaJlIIOIM-
HUPYIOINEe UIn HerajTonnanpyome. Hanbostee pacipocTpaHEHHBIN TUIT Ta LTIOITHAIININ,
BBISBJICHHBINT B HabOpe JIAHHBIX, — 9TO MCIOJIb30BaHne COOCTBEHHBIX UMEH, KOTOPBIE JIET'KO
ciytarh ¢ peajbHbivu cyraocTsmu (Puc ?7). VccenoBaresn obydmiin MoIesH, KOTOPbIe
MOTYT OOHAPYKMBATH TAJUIIOIUHUPYIOMIE pparMeHThl ¥ TOMOTal0T IMOHITh XapaKTePUCTUKN
raJIIIOIIMHAIINI B TEKCTE.

O1HAaKO Ta/UTIOIMHAIIME MOTYT BO3HUKATh, HECMOTPS Ha 3HAHUs U OOydJaloinie JlaHHbIe
mogesn (26). D1o MoKeT ObITH CBS3AHO C IJIOXMMU BBOJHBIME 3aIIPOCAMU, KOTOPbIE MOIYT
coJIepKaTh MHOT'O HEPEJIEBAHTHOM MIM BBOJAIICH B 3a0/yKaenune nadopmaruu. Hanpumep,
€CJIi MOJIC/Ib TIPOCAT OOOOIIUTH CJOXKHYIO HAYIHYIO CTAThIO, OHA MOYKET TaJLIIOIUHIPOBATD,
BBIJLyMbIBasl JIeTaJId, He MOATBEPXKIEHHBIe opurnHaabHbIM TekcToM (1), s perenus sroit
po0JIEMBI UCCTIEOBATETN Pa3paboTa/l METOIbI CO3/IaHmsl HaOOPOB JIAHHBIX, KOTOPBIE CIIe-

O1aJIbHO CbOKYCI/IpyIOTCH Ha TraJUIIOMMHAIIWAX, BBISBAHHDLIX IIJIOXUMHU BBOJHBIMU 3alIpOCaMM1
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Puc. 1: Pacrpenenenne rajmoruHanil 110 9acTIM pedn

(2). DTr HAGOPBI JAHHBIX [TOMOrafOT aHAJMU3MPOBATH OMIMOKU MOJesell U pa3pabaThiBAThH
polieIypbl 00ydenusi, Koropbie Jenaror LLM 6Gosee ycroiiaupbivu K BxoguoMy tymy ().

Obnapy2KeHne raJUTIOIUHAIIIN TaK»Ke CTaJI0 MO IsIPHON 3a/1adeil /i KOHKYPCOB U OIle-
HOYHBIX copeBHOBaHmit. SemEval 2024, Bexyinas koudepenius mo NLP, Bkiodasia 3amaqy
1o obHapyzkennto rasutonuHamit (21). YaacTHuKaM GbLIO MPEIIOKEHO KIacCubUIIPOBATh,
COZIEPZKAT JIM BBIXOJIHBIE JIAHHBIE MOJIEIN Ta/UlionuHAMY i Het. JIyqmme pemterus (6)) sroii
3aJ1a9n BKJtoda n ucnosib3oaraune GPT s renepamumm MeToK 171t 60IBIION0 HAbOpa JaHHBIX
U TI0CTIeAytomnee o0y IeHrne MEeHbINX MOJe/Iell, TEXHUKA, M3BeCTHas KakK ¢/1ab0 KOHTPOJIUpye-
Mas ToHKast HacTpoiika (28)). nrepecto, uro ancambiim MeHbIINX Mojeseil, 06y YeHHbIe Ha
pasmerke GPT, wacto npesocxoamiu camy GPT (27), nemoncrpupys 3pHeKTuBHOCTL 9TOTr0
110/IX0/Ia B OOHAPYKEHUU TaJLTIOITHAITIIA.

Bamaga SemEval-2025, 3amaga 3 — Mu—SHROOl\/IH(BIIDpe,HCTaBJIHeT €o00it MHOTOSA3BITHBIT
BBI3OB 10 OOHAPYKEHUIO MCKaXKEHHUIl. YYacTHHKAM HEOOXOIMMO OIPEICIUTh KOHKPETHbIE
dparMeHThl HCKaXKEHHOI'O TEKCTa B BBIXOAHBIX JAHHBIX MOJIE/IN. B oT/imdne oT Tpa uiiiOHHBIX
3aga4 1o npoBepke dakroB, Mu-SHROOM npenocrasisier Tekct, co3manubiit LLM, Bmecre
¢ TOKEHM3UPOBAHHBIMU MPEJICTABICHUAMUA U JIOTAPUMPMUICCKUMUA OICHKAMU. Y YACTHUKU
JIOJIZKHBI BBIYUCIATD BEPOATHOCTD JIJIsI KAarKJI0TO CUMBOJIA, YKA3BIBAIOIIYIO HA BEPOSITHOCTH
€ro NpuHaIJIC2ZKHOCTHU K MCKa>KEHUIO.

Bajtava oxBaTbiBaeT 14 sI3BIKOB, BKJIIOYAs aHIVIMHCKII, KNTafiCKuil, apaOCKNl 1 HECKOJIBKO
eBPOIIEIICKUX A3BIKOB. DTO MPEJICTAB/ISET YHUKAJIbHBIE BHI30BBI, TAKHE KaK S3BIKOBOE Pa3HO-
obpasue, MeXK'bsI3bIKOBbIE 3aKOHOMEPHOCTH MCKaKeHUl U BapUAIIMU B IOBEJICHUN MOJIeJIei.

Vseiievyenne ¢ momoripio gonosnernoit rerepanun (Retrieval Augmented Generation,

RAG) (B), (24) — 370 camblii TIOMYAAPHBIH METOJ /T yMEHbIIeHust TajuionuHanuii. OcHoB-

"https://helsinki-nlp.github.io/shroom/
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Had njJed 9TOI'O IIOAXOJa 3aKJ/II0OYaCTCAd B Oprainu3allii BHECITHUX JTaHHBIX B 6&36 JaHHbIX 1
Ipeobpa30BaHNN T0JIb30BATEILCKOIO BBOJA B 3aIIPOC JJIsI ITOJIYIEeHNs OJI€3HON MH(MOPMAIINN.
Nudopmanys nz 6a3bl JJaHHBIX J100aB/IA€TCI B KAYECTBE KOHTEKCTa K 3aIPoCcy Jjisd OOJIBITTUX
A3BIKOBBIX Mojiesieit. Crucrema, KoTopas n3BjeKaeT wHpopMaIuio u3 6a3bl JaHHBIX, Ha3bIBa-
ercda cucreMmoil m3Bjaedenns. Camasi CJI0XKHAsI YaCTh 9TONO MeTOoJIa — CJe/aTh U3BJ/IeYeHne
6BICprIM n O6eCHqu/ITb Ka4veCTBEHHBIN IIOUCK IIO I[OKyMeHTaM. CaMbIe HOHYHHPHBIG MeTO/IbI

npejicTaBienbl Ha u3obpaxkenun (Puc [2)).
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Puc. 2: CpaBuenne RAG ¢ apyrumu MeTojaMu ONTUMA3AINN Mojesieil mo acrektam T pebye-
Mble BHelHue 3Hanust’ u Tpebyemast ajmanrtarus mojenn . [Ipomnr-umkunupuar rpedyer
MUHUMAJIbHBIX U3MEHEHUI MOJIe/I U BHEIIHUX 3HAHWIA, Jejasl aKIeHT Ha MUCIOJIb30BaHUN
BOBMOXKHOCTel caMux Gosibinx si3bikoBbix Mojeseil (LLM). Torkast HacTpoiika (fine-tuning),
HAIIPOTHB, MIPE/IIOJAraeT JOMOJTHUTEIbHOEe 00y deHne Mojenn. Ha pannnx stanax RAG (nans-
ubiii RAG) norpebHocTh B MOpuduKaImsix MoJIe/i HeBesnKa. [1o Mepe passutust uccieiosa-

Huit MomysbabIE RAG cTtanoBuTCS BCE OOJTee MHTEIPUPOBAH ¢ TEXHUKAME TOHKOW HACTPOWKM.

[TomuMmo HEOOXOAUMOI 17T BBISIBJIEHUSI TaJLTIONUOHAIA HH(MOPMAIINT HYKHA MOJIENb JIJIs
obHapy:KeHNs TaJLTIoNnHAIni. Bo MHOTHX MCCIeI0BaHUSIX UCIIOIL3YIOT 1000y YeHNe T3bIKOBBIX
mogiesieit Ha ocroBe Kojmposiukos, Takux kak BERT(12), roBERTa(19), deBERTa(9). s
TOHKOM HACTPONKM KOJIMPOBIIMKOB TpebyeTcd OoJbias obydalionas BhIOOPKa.

C pocrom momynsgipHOCTH reHepaTuBHbIX Mojeneil Takux kKak GPT(I8]), DeepSeek(16),
IIMPOKOE PACIPOCTPAHEHNE IOy YU/IN MOIXO0IbI ¢ HAIIMCAHUEM MHCTPYKIINMA, TaK HA3bIBAEMbIX

IIPOMIITOB.

OmH n3 6a30BBIX METOJIOB Halicanns nHCTpyKIwmil - Few-shot prompting(14). 9to mero-



JINKa, CBSA3aHHAs C MCIOJb30BAHNEM SI3BIKOBBIX MOJIEJIEN, 0COOEHHOCTh KOTOPOI 3aK/II09aeTCs
B CIIOCOOHOCTHU MOJIEJIA BBITIOJIHATH 33,191 ¢ MUHUMAJIbHBIM KOJTMIeCTBOM ITpUMEPOB. B KoH-
TeKkcTe 0OPabOTKHU eCTECTBEHHOI'O A3bIKa, 9TO IMO3BOJISIET MOJeasIM 3(MEPHEKTUBHO PaboOTaTh C
HOBBIMU WJIN PeJKuMU 3ajadamu (22)), mosydas Bcero HeCKOJIbKO WTIOCTPATHBHBIX PHMEPOB
JIIs JTIOCTH2KEHUs TIPUEMJIEMOTO YPOBHS ITPOU3BOINTEIHHOCTH.

Merouka few-shot prompting mpuobperaer orpoMHoOe 3HaYEHUE B COBDEMEHHOM MUDE, TJIe
3aJ1a91 MOTYT OBICTPO U3MEHSATHLCH, & JaHHbIe He BCErJa JIOCTYIIHBI B OOMILHBIX KOJTMYECTBAX
(3). BosmozkHOCTH MOJIEIM YIUTHCSA HA OIPAHMYEHHOM YHCJIE IPUMEPOB JIeIaeT €€ He TOJIbKO
9KOHOMUYIECKHU DOJjiee MpUBJIeKATeTLHON, HO U 006 TPUMEHNMOIl B TPAKTHIECKUX CIIEHAPUSIX.
Hamnpumep, B cepe 3npaBooxpanenus (23), rje JaHHbIe TAIKEHTOB MOTIYT OBITH OrPDAHUYEHB!
" KOH(UJIEHIINAJILHBI, CIIOCOOHOCTH MOJIEJIM aJAIITUPOBATLCH U paboTaTh 3MDEKTUBHO C
MUHUMAJILHON WH(pOpMAaIneil Ype3BbIYaiiHO BayKHA.

Cpenn 1oIx0/10B BhIJIe/seTCs Tenb pasmbinutenuii (chain of thought reasoning)(33).

Chain of thought reasoning mozBoJisier yaydImmTh Ka4ecTBO T€HEPUPYEMBIX OTBETOB 3a
CYET TIOITAIHOIO PA3JIOXKEHUS 33/[a9U Ha IOC/IeI0BATEIbHOCTD IIPOMEXKYTOIHBIX IIaroB.
DTa TeXHUKa CTAHOBUTCS OCOOEHHO aKTyasbHON B KOHTEKCTE OOJIBINX ST3BIKOBBIX MOJIEJIei,
KOTOPBIE YacTO TPeOYIOT Oosiee TIyOOKOTO YPOBHS MOHUMAHWS U HHTEPIPETAINN IS PENeHNs
CJIOYKHBIX 3aJ1ad.

Buempenne chain of thought reasoning B 6osbine s3b1KOBBIE MOJIEIN TPEOYET COOTBET-
CTBYIOIIEH apXUTEKTYPbl U 00yUeHUsA, YTOOBI MOJEb MOTJIa 3(PEKTUBHO pas3/jaraTh 3aja4uu
U UCIOJIb30BaTh TaKWe Pas3JIoXKeHus B Iporiecce reneparyu. VcciremoBaren mpoJIozKaioT
U3y4aTh CIIOCOOBI MHTEIPAIIUU STOrO TOAXO0/Ia I ONTUMU3AINHA TPOU3BOIUTEILHOCTH U TOU-
HOCTH MOJIe/Iell B PA3JINIHBIX MPUJIOKEHNAX, BK/I0Yas aBTOMATHIECKYIO TPOBEPKY (DaKTOB,
pelreHne MaTeMaTHIeCKUX 3a/1a9 M MHOTUMHU JPYTUMA cpepaMu, TJe rIyOoKoe MOHNMAaHue 1
JIOTMYECKOEe PACCYKJIEHNE UT'PAIOT KJIIOUYEBYIO POJIb.

Cawmpre nomynsipabie apxutekTypbl: 01(11) or OpenAl u R1([7)) ot DeepSeek 6yayT pac-
CMOTPEHBI B JIAHHOI paboTe.

Paszsurue pannoit rexuuku - Self-Consistency with Chain of Thought (CoT-SC) npen-
cTaBJIsIeT cO0OIl epe/I0BOil MEeTO/T JIEKOIMPOBAHNUS, 3HAYUTEIHLHO YTy UIIAIONINI BO3SMOXKHOCTH
SI3BIKOBBIX MOJIEJIeHl B PelieHnn 3a/1a4, TPeOYIOMNX CI0YKHBIX paccykaeHnit. JlanubIil moax0/,
IpeJIJIoKeH bl B uccaenoBannu (32), mo3posisier mpeojoieTb orpaHundenust 6a30B0ro MeTO/IA
nenouky pasmbinuiernii (Chain of Thought), cymecTBento moBbIas TOYHOCTH OTBETOB MOJIE-
Jielt Ha MaTeMaTHIecKne 3a/1a4u, 3a/1a91 JJOIMIeCKOro BHIBOJIA U 3/IPABOT0 cMbIc/ia. KirioueBas

naesd MeTolda 3aKJ/II0YaeTCd B I'eHepalllll MHO2KECTBEHHDBIX HYTeﬁ pacCyKJIeHud 1 BbI60p€



HanbOoJIee COIVIACOBAHHOIO OTBETA CPEJIM HUX, UTO IMPUBOJIUT K BICUAT/ISIONIUM YJIyIIICHUASIM
npoussoauTesbHOCTH — 10 17,9% Ha 3a1a9ax MaTeMaTU4ecKoro paccyxaeaus u o 6,4% B
3a/1a9aX 3/IPABOrO CMBICIA.

Metog Self-Consistency ocHoBbIBaeTCsi Ha BaKHOM HAOJIIOICHUN: TIPU PEIIEHUN CJIOXKHBIX
3a/1a1 CYMIECTBYET MHOXKECTBO Pa3/IMYHBbIX MPABUILHBIX ITyTell PacCyKIeHNs, KOTOPbIE IPUBO-
JISIT K OJTHOMY U TOMY >Ke BePHOMY OTBeTy. B To ke BpeMsi, HelpaBUJIbHBIE YT PACCY K I€HUST
C MEHBIIEH BEPOSTHOCTDHIO COMIYTCA K OAMHAKOBOMY pe3ysbraTy. T pasunuontbrii CoT-momxor
HCIIOJIb3yeT KaiHoe JiekoaupoBanue (greedy decoding), KoTopoe reHepupyeT TOJIBKO OJMH
IyTh PACCYKJIEHUsI, 9TO OIPAHNMINBAET ITOTEHITUAJT MOJIE/IN.

Self-Consistency mpeojioieBaeT 9T0 OrpaHUYIeHNe, 3aMeHsIs KaJHoe TeKOIMpoBaHne DoJjiee
CJIOKHOM cTparerueil. Bmecto renepanun e IMHCTBEHHON METOYKN PACCYKJICHUN, METOJT TIPEeJI-
noJiaraeT 0TOOpP PazHOOOPA3HBIX IYTEH peIeHus 331491 ¢ ITOCIeYIONNUM BBIOOpOM Hanboiee
corytacoBarroro oreera. [lo cytn, CoT-SC "maprunanusyer" pasimanbie myTn paccyKIeHMiA,
YTO TIO3BOJIAET MOJIEJIN MCIOJIb30BATH IPEMMYIIECTBA MHOYKECTBEHHBIX MOJXOI0B K PEIICHUIO
POOJIEMBI.

Metox Tree of Thoughts (ToT) (34) npencrabisier coboit TIPOPBIB B 00JIACTH TIPOMIIT-
MHXKUHUPUHIA, 3HAYUTETHLHO PACHIUPSIONINI BO3MOXKHOCTH A3bIKOBbIX Mojeseir (LLM) B
peIreHnn MHOIOKOMITOHEHTHBIX 3a/1a49, TPEOYIONNX CTPATETnIEeCKOTO IIAHNPOBAHMSA U KOM-
IJIEKCHOTO aHajmn3a. Pazpabdorannbiit B 2023 roy, 9TOT MOIXOJ IPEO0JIEBAET OrPAHUIEHUS
TPaIUIMOHHBIX JTHHEHHBIX MeTo10B, Taknx Kak Chain of Thought (CoT), 3a cuér Bremperns
JIDEBOBUJTHOM CTPYKTYPBI paccyxkaennii. ToT jpeMoHCTpUpyeT BIeUATIAIONINE PE3YIbTATH:
B 3ajaue Game of 24 ycuemnocts pemenus Bo3pacraer ¢ 4% upu ucnonszosanuu CoT 10
74% ¢ npumenenuem ToT, uro moarsepxkaer ero 3(bPEKTUBHOCTD B 33/1a9aX, TPEOYIOIIX
HECTAHIAPTHOTO MBIIILJICHUS.

Ocnosuoe orsmtne ToT or Chain of Thought 3akiouaercs B epexojie OT JIMHEHHOTO
[IOC/IeIOBATEIBHOIO PACCYK/IEHUS K BETBAIIEHCS CTPYKTYypPe BOBMOXKHBIX pereHnii. Kein
CoT ciemyer eMHCTBEHHOMY IIyTH PACCyXKJjIeHnit, moaooHo nemodke, 1o ToT cosmaér "mepe-
BO" AJIbTEPHATHBHBIX BAPUAHTOB, KAXK/IBII U3 KOTOPBIX IIPEJICTABIIAET COOON TOTEHITHATLHOE
[IPOMEXKYTOYHOE PEITIeHHE.

PasnoBuHOCTH TIpesicTaBieHbl Ha nzobpaxkennu (Puc. [3)).

pyras Texuuka jjis yiaydmienus - camoyrodnenue (self-refine). Texuuka camoyirydienns
orsera (20)) npescranisier coboil MOAX0/] B 00JIACTH UCKYCCTBEHHOIO HHTEJICKTA, HAIIPABJICH-
HBIIl HA TOBBIMIEHUE KAYeCTBA U TOYHOCTU OTBETOB, T€HEPUPYEMBIX MOJEISIMU, C ITOMOIIHIO

NTEPATUBHOIO IIPOIECCa CAaMOPEIEH3UPOBaHNsT U KOPPEeKTHPOBKH. OCHOBHAS MIesl 3aK/TF09a-



o
-
l\l/l

'
- -
H_Ma/jorityvote

(a) Input-Output (c) Chain of Thought  (c) Self Consistency

Prompting (I0)  Prompting (CoT) with CoT (CoT-SC (d) Tree of Thoughts (ToT]

Puc. 3: Paznosuanocru CoT

eTCsl B TOM, 9TOOBI MOJIeJIb caMa IIPOBEPsIa CBOM OTBETHI U BHOCHJIA YJIydIIeHUs Ha OCHOBE
00HAPY?KEHHBIX HEJIOCTATKOB HJIN OIINOOK.

B pamkax mamHOIT paboThl paccMaTpUBAaeM pelleHne Ha OCHOBE JIOIOJHEHHOI reHepalun,
Ieny pasMblinnIennii. KatecTBo perenus mpoIeMOHCTPIPOBAHO Ha copeBHOBaHmu SemEval-

2025, 3agaga 3 — Mu-SHROOM.



2 IlocraHoBKa 3aga4m

2.1 AOGcTpakTHas IIOCTAHOBKA

Bajaua morcka pparMeHTOB C FaJUIIONUHAIMSIMI B OOJIBIINX SI3BIKOBBIX MOJIE/IAX CBI3aHa
C BBIFBJIEHUEM W HCIIPABJIEHUEM TeX YacTell TeHepUPYyeMOro TEKCTa, KOTOPbIE COepzKaT
HEJIOCTOBEPHYIO, BBIMBIIIJICHHYIO WJIH HCKAXKEHHYI0 HHPOPMAIHIO. [a lTIoNuHaIMT BO3HUKAIOT,
KOT'/Ia MOJIEJTh CO3/1a€T KOHTEHT, KOTOPBIi BBITVIAINAT IIPAB/IONOI00HO 1 yBEPEHHO, HO TI0 CYTH HE
COOTBETCTBYET (DAKTUUECKOI PEAIbHOCTH. DTOT PEHOMEH IIPEJICTABIIAET CEPHEIHYIO TTPODJIEMY,
0CODEHHO B NMPUJIOKEHUAX, IJIe TOYHOCTb U JIOCTOBEPHOCTD JIAHHBIX KPUTUYIECKU BayKHDI.

Heobxoaumo onpeie/inThb, KakKne UMEHHO (pparMeHThl TEKCTa, CIUTAIOTCS TaJLTIOIUHATIIS-
Mu. OOBIYHO 3TO BbIpaKeHUs, COJAePKAIIe HETOUHbIE (PaKThI, JTOXKHbIE YTBEPKICHUS WU

BBIMBIIIJICHHbBIE CBEJICHNA, KOTOPbIC MOJIEJ/Ib BbIJIaeT C BBICOKOI CTEIIEHBIO YBEPEHHOCTH.

2.2 Maremarndeckad IMOCTAHOBKA

[Iycrs 3a1aHbI:

e 3ampoc nosib3oBaTess (query, MpoMIIT, 3a/a4a) — MOCIeI0BATELHOCTh TOKeHOB (X =

{z1,...,2}), nae | — mwMHA MOCJIEIOBATEILHOCTH.

e OTBer MOJIEIN — HOCIEI0BATEILHOCTD TOKEHOB (Y = {y1, Y2, ..., Yn}), TJ€ N — JJIHHA

I1ocJjie 10BaTeJIbHOCTH.

Bajada IeTeKIn TAJUTIONNHATIAN 3aKTF0UaeTCs B TOUCKe Beex map (ig, Jx), D€ i U Ji
takue, 9To 1 < ip < jp < n, TPEJICTABILIONINX cODOM MHICKCHI HadaJa U KOHIla (pparMenTa

Vi Yint+1 - - - Yjp» ABJISIONIEIOCA IaJIIOIMHAIIACH.



3 Meroauka

OcHoBa peleHns - UCIO0JIb30BaHNe TeHEPATUBHBIX sI3bIKOBBIX Mojesteit. s adpdexTur-
HOT'O MCIOJIb30BaHUS NeHEPATUBHBIX MOJIeJIeil Hy»KHO MUCIIOJIb30BaTh TEXHUKUK HAITUCAHUS

MHCTPYKIWH (IIPOMIITOB).

3.1 MetomuKu MpoMOTU3AINN MojieJieii
3.1.1 roabrko LLM

B mamnom mojgxomie MbI OIeHHBaeM OOHApPY?KeHUE TaJIIOIUHAIMN ¢ HCIOJIb30BAHUEM
aBTOHOMHBIX LLM 6e3 0o ITHUTEeIbHOIO 1TOMCKa TOJIBKO Ha BaJIMIAIlMOHHOM Habope JIaHHbIX.
B wactrocTH, MBI 9KcrepumenTupyeM ¢ Qwen2.5-72B, GPT-40, ucrnois3ys mojicka3ku.

B npomnT mobaBiisieTcss MHCTPYKIUS TJe 00bsICHAETCS CyTh 3aJa9d U B KAKOM BH/IE

BO3BpaIlaTh Pe3yJIbTAT B BU/IE JSON-KOHCTPYKITUU.

3.1.2 Few-shot

Few-shot — 3T0 TepMUH B KOHTEKCTE MAITMHHOTO 00YY€eHNS U OCOOEHHO B 0071aCTH 00y YeHU s
MoJlesieil Ha OCHOBE TpaHC(OPMepOB, TaKuX Kak 0oJibliue s3bikoBbie Mojeau (LLM), koropbrii
OIMCBIBAET CIOCOOHOCTDH MOEH 3MDPEKTUBHO BBIIOJHATE 3a/1a4dy, [IPEJIOCTABUB €l JIUIhH
HECKOJILKO TIPUMEPOB JIjId 00y IeHU.

Few-shot oOydenne nogpasymeBaeT, 9T0 MOJIETb MOXKET a/IallTUPOBATHCA K HOBOI 3a/1ade,
HCIIOJIBb3YSl OYCHb OMPAHUYEHHOE KOJIMIECTBO 00YYAIONINX IIPUMEpOB (HAIIPUMED, OJIUH, J1Ba
WJI HECKOJIBKO JIECATKOB), UTO JIeJIaeT JIAHHBII 110/1X0/1 KpaiiHe 3heKTUBHBIM B COPEBHOBAHUK

SemEval, cobpaso odeHb MajIo JaHHBIX.

3.1.3 One-shot

One-shot — Yacruerit cay4vait few-shot ¢ ogaum mpumepom. Xors few-shot moaxosn (ucmosis-
30BaHME HECKOJIBKUX IPUMEPOB B IIPOMIITE) TPAUIMOHHO MOBBIIIACT KAICCTBO T€HEPAITIN
SI3BIKOBBIX Mojiesieii, B ciydae RAG-cucrem (Retrieval-Augmented Generation) mepexo ot
one-shot k few-shot 3agactyio He onpaBibiBaeT cebsi. Bo-miepBhIX, yBe/mueHne Iucsia mpu-
MEepOB OBICTPO CheJIAeT JIMMUT JIJIMHBI KOHTEKCTHOIO OKHA, UTO OCOOEHHO KPUTUIHO ITPU
pabore ¢ JuHHBIME retrieved-oKyMeHTaMu; BaxKHad retrieved-undopmalius MOXKeT HOIPOCTY
He monacth B prompt. Bo-BTophiX, cornacho psiy ucciaegoBanunii, npu RAG apxurektype

,HO6&BH€HH€ JOIIOJTHAUTEJIbHBIX ITPUMEPOB (HpOMTOB) ﬂaéT JHUIIb HE3HAUUTEIbHBII IPpUPOCT
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KavyecTBa M0 CPaBHEHUIO ¢ one-shot—moesib u Tak pacoJaraeT JJOCTATOYHBIM KOJIUIECTBOM
KOPPEKTHBIX 3HaHuil u3 retrieval-kommonenTsl. Takum obpasom, one-shot onTumasien ¢ Toukn

3PpEHUA baJjtanca MEXKIY S(beeKTI/IBHI)IM HCIIOJIB30BaHUEM KOHTEKCTa N KadeCTBOM BBIBO/Ia

g RAG.

3.1.4 Kouseiiep RAG

JI71sT TTOBBIIIIEHNST TOYHOCTH OOHAPY?KEHMs TaIIOMUHAINN MbI peaansyeM Konpeitep RAG,
ucrosb3yss Qwen2.5-72B B kagecrse LLM n BekTOpHYIO 6a3y JTaHHBIX, KaK MOIPOOHO OMUCAHO
B paszeie "Habop mamabix u 6asa mamabix 1 RAG".

C moMoIpio A3bIK0BOI Mojenn ES 11 Karxk10ro JOKYMEHTa MOy YaeM BEKTOPHOE IIPejl-
crapyenre (ambeaunr). [lo BekTOpy 3ampoca HAXOIUM peJieBAaHTHBIE BUKH-CTPAHUIIBI 1

JOIIOJIHAEM MMM IIPOMIIT.

3.1.5 CamoyTouyHeHUe

g manbHeiiero yrydnenus OOHaApYKeHUs TaJUTIOIUHAIIII MbI IPUMEHSEM CTPATETr IO
camoyrounenus (Self-Refine Prompting), rje mMo/es oneHrBaeT n yToYHSAET CBOU COOCTBEH-
Hble rereparun. Mbr ncnosbzyem Qwen2.5-72B B kauecrBe LLM i yTouHeHus BBIBOJIA,
cozaHHOro HarmmM Kouseitepom RAG.

JlaHHBII TPUEM MOXKHO MCIIOJIb30BATH MHOI'OKPATHO, HO B JAHHON paboTe UCIOIb3yeTCsd

TOJIBKO OJJHOKpAaTHOE€ IIpUMEHEHUEe.

3.1.6 Ilens pa3MblILIeHAIT

Hpyras Texauka - nensb pasmbinuiernii (Chain of Thought reasoning). Chain of thought
reasoning — 3TO METO/INKA, UCTIOIb3yeMasi B OOJIBITNX S3BIKOBBIX MOJIEJISIX JJIs YTy IIIeHUsT UX
CITOCOOHOCTH PEIIaTh CJIOKHBIE 38491 [Ty TeM TTOITAITHOTO MPEJICTABICHUS X018 PACCY 2K JICHHIA.
OcHoBHast ujesd 3aKJII09a€TCs B TOM, YTOOBI BMECTO TOT'O, YTOOBI HAIIPSAMYIO J1aBATh OTBET
Ha BOIIPOC, MOJIEJIb CIIepBa T€HEPUPOBAJIA TPOMEXKYTOUHbBIE MIArU PACCYK/IEHU, KOTOPbIe
MIOMOTAOT MTPUATH K 0OOCHOBAHHOMY PEIIEHNI0. DTO TMO3BOJISIET MOesiM OoJtee 3hHEKTHBHO
CIIPABJIATLCS € 33/[a9aMu, TPEOYIONIME JIOTHIECKOTO U MaTEeMATHIEeCKOTO MBIIIICHUS.

Ocnogubie acriektsl chain of thought reasoning:

e Ilosrannoe mpiienue: B ,HaHHOfI TEXHUKE MOJIEJIAM IIpeljiaracTcd pa36I/IBaTb CJIO2KHBIE

38191 Ha HECKOJILKO DoJiee MpoCThIX maros. Hampumep, npu perennn apudmMeTnyaecKoit
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331491 MOJIE]Ib MOXKET CHAYAJ & BCIIOMHUTH (POPMYJIbI, IPUMEHUTb UX K KOHKPETHBIM

napaMeTpaM 3aJla4d U TOJBKO ITOTOM IIPUATH K OKOHYATEJIbHOMY PE3YyJIbTATY.

e TpamncnapenTHOCTh: Bitarojapst aBHOMY TE€PEYUCIEHUIO TPOMEXKYTOYHDBIX ITAroB T0JIb-
30BaTEIN MOTYT BUJICTh, KaK MOJICIIb MPUILIA K CBOEMY BBIBOJLY, UTO JICJIA€T IPOIECC

HPUHATUS PerieHus 6ojiee MpO3paTHbIM U TOHATHBIM.

e Viyumenue tTounoctH: [[ockoabKy Moje/nb 0bg3aHa TPOXOIUTH Yepe3 HECKOJIHLKO 9TAIOB
Pa3MBIIIIEHNI, 9TO ITIOMOTaeT N30eXKaTh PACIIPOCTPAHEHHBIX OIMIUOOK, KOTOPhIE MOI'YT

BO3HUKHYTB IIPU TOMBITKE JIATHh €IMHUYHBIN, PAMOl OTBET 6€3 aHa/m3a.

e [Ipumenumocts B pasymunbix obsactax: Chain of thought reasoning nosiesna B pazind-
HBIX [IPUJIOKEHUSIX, HAIIPUMED, B 3aJia9e PEIIeHUs] MATeMATHICCKUX 3a/IaHuil, JTOTHYIe-
CKHUX BOIIPOCOB, T'OJIOBOJIOMOK H JIDYTHX 00JIACTSAX, TPEOYIOIIIX CTPOrOro CJIe0BAHUS

maraM paccyzKJIeHUM.

[Tpumep:

Paccemorpum 3agatdy: «¥Y Ileru Obuto Tpu s16Ji0Ka, oH Kyrui emé ndaTh. CKOJIbKO BCEro
s010K y Ileru ceiiaac?»

Bwmecto npsivoro orBera MmogudunupoBanHas Ha chain of thought reasoning moess Moxker

CHa4aJla BBIBECTU:

e [lera magas ¢ Tpex s0JIOK.

e OH Ky emg maTh sA0JI0K.

Takum oOpa3oM, y HEro Terepb TPU ILIIOC MTATH sI0JI0K.

e B KoHeyHOM HUTOre 3TO BOCEMb fA0JIOK.

Taxum obpazom, Texamka chain of thought reasoning momoraer mojesisiM obecriednBaThH
6osiee 0OOCHOBAHHBIE U TOUYHBIE OTBETHI, N30eras MOBEPXHOCTHOI'O TO/IX0a K PEIIEeHUI0 3a/1aM.
DTO 0COOEHHO aKTyaJIbHO JJIsI 3a/da4, TPEOYIONINX MHOIMOSTAIIHBIX JeHCTBUIl MIN NTyOOKOIt
AHAJTUTUK.

OcHoBHAaS ujiess COCTOUT B TOM, YTOOBI CTUMYJIMPOBATH MOJIETb K CO3/IAHUIO0 MEXK3BEHHDBIX
JIOTUYIECKUX UJIN IIPUYUHHO-CJIEJICTBEHHBIX CBSI3€ll IpU pelliennu 3a/1a4, 0COOEHHO TeX, KOTOPbIe
TpeOyIOT MHOTOKPATHOTO paccyxkieHus. B nannoit pabore paccmarpuBaeM kak CoT momoraer

JIydIle JIeTeKTUPOBATH (DParMeHThI.
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3.1.7 Texuuka ancamMOJIupOBaHUS

Mpubr iostygaeM HabOp KECTKUX METOK, KOTOPbBIE TIPEJICTABISIOT COOOI CIMCOK WHJIEKCOB,
COOTBETCTBYIOIINX TAJLIIONNHAPOBAHHBIM (DpArMEHTAM.

Y1o6b1 00bEIMHUTH HECKOJIBKO BBIXOJIOB, MBI IIpe00pa3yeM 3TH KECTKUe METKHU B MATKHE,
KOTOPBIE MPEJICTABIISIIOT OO0 BEPOSITHOCTH TAJLTIONMHAIIAN JIJIs KarKJI0r0 CUMBOJIA.

[t BBIYMCTICHIS BEPOSITHOCTU TAJLTIONMHAIIIY JIJTsT KaXK/I0T0 CHMBOJIA, MbI OIIPEJICTISTEM
JIOJIIO MOJIeJIel, KOTOPbIE OTMETU/IH €r0 KaK YacTh IaJUTIOIMHIPOBAHHOIO (hparMeHTa.

(I)I/IHaJIbeHU/I OTBET IIPEJACTABJIACTCA C UCIIOJIb30BaHUEM KOJAUWPOBaHUA JJIMHBI JUalla30Ha
9TUX BepogTHOCTEH. JOTMOTHITEIbHO MBI yIassgeM TaJUTIONUHAIINT U3 OJIHOTO CHMBOJIA U BCE
3HAKU TIPEIMUHAHUS U3 TAJLIIONTHAIIII.

[Tpumep (Puc. : Jlano mpejiyiozKenne, CreHepupoOBaHHOE MOJIETIBIO:

"Tlerpa Bar CtoBepeH 3aBoeBaJia cepeOPAHYIO Memasb Ha JieTHuX OJIUMIIICKIX UrPax
2008 roga B Ilexkune, Kurait."

Tpu Mozean Bo3BpalaloT pasHble (pparMeHThbl MaJLIIOMHAIIII:
e Moesn 1: "cepebpsinas”

e Momennb 2: "cepebpsinast memasn"

e Mosess 3: "3aBoeBasa cepebpsiHyo Memasn"

QunajabHOE IpeJCKa3aHne aHcaMmOJisl nmpucBamBaeT BepositHocTu: "saBoesasa'— (.33
"cepeopstaas"— 1.00 "megans"— 0.66

JI1st cucreMbl OIEHKH 9TOT BBIBOJI 3AIIUCHIBAETCS KaK CIHCOK WHJIEKCOB, COOTBETCTBYIOIINX
BEPOSITHOCTSIM TAJLTIOITHAIIHIA.

ﬂaHHaﬂ TEeXHUKa IIO3BOJIACT arperupoBaTb OTBETLI MO,ZLeIIePI‘ 1 IIOBBIIIaTh Kad€CTBO BbLIIEC-
JIeHus rajutorHaImii. Yem pasHoobpasHee MOJIe/d, TIPOMIITEI, TeM JIydiiie (DMHATBHBIA OTBET.

HOSTOMy aHCaM6JII/IpOBaHI/Ie IIPOUCXOJIUT IIOCJIE SKCIIEPUMEHTOB C OCTaJIbHBIMHU ITPOMIITaAMMU.

3.2 PuHaAJIBHOE pelieHne

Ha uzobpazkenun (Puc. @ IpeJIcTaBIeHo (pUHATBLHOE PeIIeHre, KOTOPOe IMTOMOIJIO JOOUThCSI
1 mecta B copeBroBanun SemEval2025-task3. Ono Brimouaer B cebst rexuukm: RAG, CoT),

Refine n ancambimpoBanue.
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Monb3osatens

3a yto lNetpa BaH CToBepeH BbiUrpana 30MoTyto Meaans?

Mogens 3

LLM

MeTtpa BaH CToBepeH 3aBoeBana cepebpsiHyto Meaans Ha netHux Onumnuiickux urpax 2008 roaa B MekuHe, Kutai.

I

Mogens 1

Mogenb 2

Soft labels

MeTpa BaH CToBepeH 3aBoeBana cepebpsaHyto Meaans Ha netHux Onumnuiickmux urpax 2008 roaa B MNekuHe, Kutai.

Puc. 4: Ilpumep BoIIETIEHNST

u BxoaHow TekcT x
Retrieval Proﬂ -------- Y

Teugey T

LLM with CoT HApyrue
IKCEPUMEHTBI
Cnmcok Crmcku
rannioumHaunin rannioumHaunin
AxcambnuposaHHble
cnmckn
rannouyuHaumin

Puc. 5: Kouseep 06paboTKn TeKcTa IjIsd OOHAPYKEHUs Ta LIFOITHAIIII
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3.3 Meroauka olleHUBaHUS

J171s1 OIeHKN CIIOCOOHOCTU MOJIE/IN BBIIEIATH FAJLIIONMHAIINN IIPEI/IaraeTcsd CpaBHUBATH
¢ dTaJOHHBIM perreHueM. s omeHKn OJIM30CTH MPEJJIOKEHHOr0 Habopa Ta LTIOIMHAITIIT
C 9TAJIOHHBIM UCHOJIB3YI0TCs Koaddunuentom 2Kakkapa (intersection over union, IoU) u
KOppeJIsiiisi TUPCOHa (COIT) — JIBe PasjMdHble METPHUKH, MCIOIb3yeMble B CTATUCTHKE W
aHaJIn3e JIAHHBIX /I pa3JINIHbIX TEIeil.

Koppensuus Ilupcona — 310 Mepa JUHEHHON 3aBUCUMOCTHA MEXK/Ly JBYMsl II€pEMEHHbBI-
Mu. OHa BBIUHC/ISIETCS KaK KOBapuallis JBYX IIePEeMEHHBIX, JIeJIeHHAsA Ha IPOU3BEICHUE X
craHIapTHBIX OTKJIoHeHui. Kosaddunment koppenganun [Iupcona npuHuMaeTr 3HaUYeHUe B
ananaszone oT -1 o 1.

- 1 o3HagaeT nieaIbHYIO IMOJOKHUTEIbHYIO JHHEHHYIO CBsI3b: KOTIa OHA II€pEMEHHAas YBeJIu-
YMBAETCH, Jpyras TaKzKe YBeJUINBAETCs JTUHEHHO.

- 0 yka3bIBaeT Ha OTCYTCTBHUE JIMHEHHON CBA3U MEXK/Ly HEePEMEHHBIMHU.

- -1 o3HaYaeT uaea bHYI0 OTPUIIATE/ILHYIO JUHEHHYIO CBA3b: KOT/Ia OHA II€pEMEHHAas YBeJIu-
YUBAETCH, Jpyras YMEHbIIAeTC s JTUHEHRHO.

Qopwmyiia JiUid BeIMHCIeHUA KoddduimenTa kKoppedanun [[upcona p Mex1y AByMs IepeMeH-

HbIME X U Y BBIIVISIAT CJIEIYIONIAM 00pa30M:

_ > i1 (pi = D)@ — Q)
Vim i =022 (6 — 0)*

p(P, Q)

rjie:

P = (p;)I.; — BEPOSITHOCTH, UTO i-il TOKEH MPUHAJJIEIKUT TAJUTIOIMHAIINI
Q) = (¢;)!-; — BEPOATHOCTHU TAJUTIONMHAIIMI HA BBIXOJE MOJEJH JEeTEKIIN

Koppesnsnus [Tupcona ucrosb3yercst j1jist OIEHKH MOJIE/N ¢ YIETOM YBEePEHHOCTH / HeyBEPH-
HOCTH aCeCCOPOB.

Koadpdbunment 2Kaxkkapa, Takzxke nspectabiilt Kak Intersection over Union (IoU), siBistercs
MEPOIi CXOKECTH MEXKy JBYyMsI MHOXKecTBaMu. OCcoOEHHO JacTO MPUMEHSIeTCsT B 00JIaCTH KOM-
IIBIOTEPHOI'O 3pEHUsA AJId OICHKN KadeCTBa PaCIIO3HaBaHUA 06136KTOB, rJe Hy2KHO OIIPEIAE/INTD,
HACKOJIbKO IPeACKa3aHHbIe I NCTHHHBIE 00JIACTH IePEeCceKarOTCsl.

Qopwmyita s Koaddunmenta 2Kakkapa BBITVISIAT CIETYIONAM 00pa30M:

_PnQ

IOU(P7Q>* ‘PUQ‘

[PNQ[=>2[pi >0.5m1g >0.5]
IPUQ| =" [pi > 0.5 mm g; > 0.5]
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IoU npunumaer 3navenus B jguanazone or 0 jgo 1: 0 o3HavYaeT, 4TO MHOYXKECTBa He Iepece-
KaloTcd, 1 yKa3bIBaeT Ha ITOJIHOE COBIIAJIEHNE MHOXKECTB.

B konTekcre 3aj1a4, CBA3aHHBIX C MAIMHHBIM OOyYEHHEM U aHAJIU30M U300paKeHWUil,
ucriosibzoBanue loU 1Mo3BoJigeT KOJIMIECTBEHHO OINEHUTH ITPOU3BOIUTEIHLHOCTD aJlOPUTMOB
CerMeHTAIlUN U JIETEKITUU 00bEKTOB.

IoU ornenuBaer KOHEYHBbIE TIPECKA3AHUS MOJIE/IN, CPABHUBAA (PPArMeHTbl ¢ (DUHATBHBIM

perenneM aceccopoB.

16



4 JlanHble

4.1 SemkEval-2025, 3agaya 3 — Mu-SHROOM

B pamkax koukypca SemEval-2025 6bL1 11peiocTaBiien HAOOp JAHHBIX, Pa3MeUeHHbIN J11s
3a/1a49n OOHaApYyzKeHus (PaKTOJOIMIeCKUX TajuTionuHanuii. /lannbie pas3jeienbl Ha JIBe YaCTH:
JUUTsT TIPOBEPKU U JIJIST TECTHPOBAHUSI.

YacTb 171 IPOBEPKU COCTOUT U3 ISITH TOJBBIOOPOK Ha JECATH PA3HBbIX A3bIKaX, B KaxKI0i
u3 KOTOpbIX 110 50 06beKTOB. YacTh /ijist TeCTUPOBAHUS BKJIIOUYAET B ceOst 4eThIpe MOIBLIOOPKU
Ha 14 ga3bIKax, B KaxKJ0i U3 KOTOPbIX 110 150 00 beKTOB.

Kaxkapiit 00bekT B HaOOpe JTaHHBIX IPeJIcTaB/igeT coboil cI0Baph ¢ MOJSIMHU, OIMUCHIBAIO-
UMK BXOJHBIE JIAHHBIE JI/IsT MOJIE/IH, €€ OTBET, BEPOSITHOCTh TaJITIONUHAINI JIjIT TOKEHOB U

JPYTyIo BcromorarebHyto nandopmannio. Huke npuBeiéH mpuMep OJIHOINO U3 00bEKTOB:

JIuctunr 1: Ilpumep o6bekTa BHIOOPKH

{
"lang": "EN",
"model_input": "In which city was David Sandberg born?",
"model_output_text": "David Sandburg was born in Stockholm, Sweden.
":
"model_id": "tiiuae/falcon-7b-instruct",
"soft_labels": [
{"start": 27, "prob": 0.909, "end": 361},
{"start": 36, "prob": 0.091, "end": 44}
1,
"hard_labels": [[27, 36]],
"model_output_tokens": [
"David", " Sand", "burg", " was", " born", " in",
" Stockholm", ",", " Sweden", ".", "<|endoftext|>"
1,
"model_output_logits": [
-56.99, -14.99, -11.57, -12.78, -7.70,
-9.63, -4.74, -8.40, -9.93, -13.37, -8.34
]
}

B moste model _input comepxkutcsa ucxoiabiit 3ampoc, a B model output text — Tekcr,
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CreHepUPOBAHHBIN MOIe/IbI0. Mojiesb, KoTopasi co3/iajia 3TOT TEKCT, UMeeT UJIeHTHMOUKATOD
model id.

Maccus soft labels mokasbiBaeT BEpOSTHOCTD TOTO, UTO COOTBETCTBYIOIIHIIT TOKEH ABJIAETCS
rasutoruaarueit. hard labels — sro Ounapnas annorarust, KOTopasi YKa3blBaeT Ha MTO3UIIUIO
TOKEHOB, OJTHO3HATHO IMOMEYEHHBIX KAK TaJLTIOITHAIINN.

Jl1st KazkJ10r0 TOKEeHa JocTyHbI JIoruThl model output logits u TekcToBOE IpeicTaB/IeHNE
model output tokens.

Kaxkipiit 00bekT ObL1 pasmeden 10 pazMeTdukamu, MOCAE Yero UX PasMeTKd ObLIn
ycpeiHeHbl, 9To0BI motyanThb soft labels.

OcobeHHoCTh 3TOr0 HAOOPA JAHHBIX B TOM, UTO OH COJEPIKUT PEATbHBIE TA/LIIONNHAIINN
SI3BIKOBBIX MOJIeJIell, & He MCKYCCTBEHHO CO3J/IAHHBIE IIyTEM 3aIlpoca B IIPOMIITE.

Jl1st oTBeTa Ha KaXKJIbIil BOIIPOC ABTOPBI 3AITyCKAJIN HECKOJIBLKO MOJe/Ieil n KOH(pUTyparuii,
YTO TOBBIIMIAJIO BEPOSITHOCTD TAJLTIOIITHAIINI.

Boumi HaMepeHHO UCIOJIB30BAHBI HE caMble HOJIBINNE sI3BIKOBBIE MOJIC/IN, TAK KAaK BEPOsIT-
HOCTH WX TaJUTIONUHAIII BBIIIIE.

Habop janHbIx 0XBATBIBACT MIUPOKUI CIIEKTP TeM: OMOJIOT ST, NCTOPHUs, CIIOPT, TEXHOJIOTHH,
reorpadus, JuTEPATypa U JIpyTHe.

Takasi cTpyKTypa MO3BOJISIET UCIOJIL30BATHL HAOOP JAHHLIX KaK JJjId 00ydueHus Mojesieil B
dopmate sequence labeling, Tak u 151 JleTaabHOTO aHaIM3a OMMUOOK M YBEPEHHOCTH MOJIEJTH

B CBOUX IIPE/ICKa3aHNAX.

Jlmctunr 2: Uncrpykiud ja1d pa3MeTInKOB

Carefully read the answer text:

- Highlight each span of text in the answer text that is not
supported by the provided context (i.e., contains an
overgeneration or hallucination).

- Your annotations should include only the minimum number of
characters in the text that should be edited/deleted to provide a
correct answer (in the case of Chinese, these will be "character
components") .

- You are encouraged to annotate conservatively and focus on content
words rather than function words. This is not a strict guideline,
and you should rely on your best judgments.

- If the answer text does not contain a hallucination, write "NO

HALLUCINATION" in the comment box.
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- If you are unsure about how to annotate an example, write "UNSURE"
in the comment box. Please only use this option as a last resort.

- Ensure that you double-check your annotations. From the "See
previous annotations" link, you can edit or delete previous

annotations.
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4.2 Habop panHbIXx n 6a3a gaHHbIX g RAG

JL7ist TIOBBIIIEHUST TOYHOCTH OOHAPYKEHUs TAJLTIONMUHAIINN Hallla, CUCTEMa HCIOJIb3yeT
koupeitep RAG, KoTopblil BK/IIOYaeT BHEIIHNE NCTOYHUKYU 3HaHui. MbI ucmoib3yemM Habop
nanabix Wikipedia, TobKO aHIIHCKY 0 110ABBIOOPKY ¢ 6,41 MJIH cTareil, B KadecTBe OCHOB-
HOT'O (PAKTOJIOTUIECKOT'O UCTOYHUKA. TaK»Ke MbI OYHUIIAEM BCE CTATbU, YJaJsisd CChIIKUA U
MOBTOPSAIONINECH CHMBOJIBI TIEPEBOJIa CTPOKHU. BUKUIIC U CIY?KUT UCTOUYHUKOM JIJIsi IIPOBEPKU
WK BaJauganuu (PakKToB, MCIIOJAb30BaHHBIX B oTBeTe Mojen. [lonck madopMamm B cTaTbsax
MOZKET IIOMOYb BBIABUTH HETOYHOCTU WJIM TAJUTIOIUHAIINN, HAITPABUB MOJIE/Ib K MCIIPABJIEHUSIM
WA YTOYHEHUAM 0a3 JIaHHBIX.

st 5¢dpHEeKTUBHOTO TTONCKA MBI UCIIOJIB3YEM eraniﬂ KaK BEKTOPHYIO 0a3y JAHHBIX, KOTO-
pasi obecrieanBaeT OBICTPBIN U MACHITAOUPYEMbIil TOUCK 10 CXO/ICTBY. MBI UCIIOIB3YEM MOJIETH
serpanBanns Multilingual-E5-Large (31)) s rerepanuu IiIOTHBIX BEKTOPHBIX [PE/ICTABICHMUI
TekcTa. YTo0Obl ONTUMU3UPOBATDH IPOU3BOIUTEIHLHOCTD MOUCKaA 1 9(PPEKTUBHOCTH XPAHEHNS,
MBI BCTPaUBaeM TOJILKO 1epBble H12 cumBosioB kaxk1oit ctarbu Wikipedia. CxomerBo Mex Ty
3alpocaMi U COXPAHEHHBIMU BJIOXKEHUSIMU BBIUYHUC/IIETCHA C UCIIOJIHB30BAHUEM KOCUHYCHOTO

paccrogansg 1 HNSW B katecTBe aaropurma MOUCKA.
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Puc. 6: O6mmit 0630p apXuTeKTypbl eran

Wcnons3oBanne JOKYMEHTOB U3 BI/IKI/IHG,ZLI/II/I B IIpOMIITaX A3BIKOBBIX MO,HeJIefI MOZKEeT 3Ha4du-

TEJIbHO YJIYYIIUTDb Ka1eCTBO U JOCTOBEPHOCTD I'eHEPUPYEMBIX OTBETOB. to JOCTUTaCTCA IIYTEM

’https://qdrant.tech/
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MHTErpaliy BHEITHUX 3HAHUN U NPEIOCTABICHUS MOJICIN aKTyaJIbHBIX W ITPOBEPEHHBIX JIaH-
HbIX. BKJIfoUeHune BhIIepKeK U3 pejleBaHTHBIX cTaTeil Bukumemu B IpOMIIT MOXKeT 000raTuTh
KOHTEKCT, TPEeIOCTABISIEMbIN MOJIE/IN. DTO OCODEHHO TOJIE3HO I CJOYKHBIX WJIN CITEeIa-
JIM3UPOBAHHBIX BOIIPOCOB, TJIe TOYHOCTH (paKTOB UMeeT KpuTudeckoe 3Haderune. Hampumep,
1pH 3alpoce nHMOpMaIu 00 UCTOPUIECKOM COOBITUM, TEKCTE M3 COOTBETCTBYIOINIEH CTaTbU

MO2KHO HMCIIOJIb30BaTh, 9TOOBI MOJI€JIb OIInpaJiaCh Ha (I)ELKTBI7 3allpalliliBaeMbI€ IIOJIb30BaTEC/IEM.
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5 OKcHepuMeHTHI

Bcee NHCTPYKIUU JJIA A3bIKOBBIX MOILeHefI peacTaBJICHblI B IIPUJIOZKECHNHN.

5.1 Bes3 CoT

B kagecrBe mosenn ucnosb3oBaioch GPT-40 ot OpenAl B pesynbrare skcriepuMeHTOB
[OJIyIU/TH 9TO TpexdTallHas KoHpehiepHas obpaborka (RAG + camoyrounenue + ancamOJib)
C UCIIOJIb30BAHUEM aHCAMOJIMPOBAHUS 3HAYUTE/ILHO YJIYUIIaeT BbIsABJICHUE aJlTIOIMHAIINIM,
obecrieunBasi OaJlaHC MEXKJIy TTPOBEPKOII Ha OCHOBE M3BJICUEHUsI, CAMOKOPPEKIINEH 1 yCTOM-
YUBOCTBIO aHcaMOJId J71s1 MOBBIIICHNd 001ero Kadecrsa. Jannwiii nouxos gocturaer 65,09%

IoU u 62,94% Corr.

5.2 CoT

B kauecTBe Mojienn s KOTOPOit MOKHO uctosib3oBath CoT ucnosb3yercs ol-mini ot

OpenAl u R1 or DeepSeek. docryn ocymectpisiercss gepe3 API OpenAl u DeepSeek.

5.3 Pe3yabTarhl

st 6ostee seraibHOrO aHasm3a BiusHus Texauky ternu pasmbiinuiernii (Chain of Thought,
CoT) na obHapyKeHHe rajuIOIMHAIIT, Mbl [IPOBEJIH JIOTIOJIHUTE/IbHBIE SKCIIEPUMEHTHI C UC-
nmostb3oBaHneM mojiesieir ol ot OpenAl u R1 or DeepSeek. B stmx skcrepmmenTax Mbl
CPABHUBAJIN PE3y/IbTaThl ¢ ucrnoyb3oBanneM CoT, camoyrounenus (self-refine) n ancambampo-
BaHUsI.

[Tepen Tem Kax mpoOOBATH JIYUIIHEe MOJIENH, TOJOUPAJICS POMIIT Ha 0Oojiee MPOCTOi
mozieste (QWEN 70b). Pesysbrarsr mpescraBienbl B Tabuie . PuHaIbHbIE UHCTPYKITUT
sadukcupoBanbl B npuiokennn. QWEN ne obyuen s CoT, mosToMy B MHCTPYKIAN

JOIIOJIHUTEJIbHO IIPOCUTCHA YKa3blBaTh CBOU Pa3MbIIIJICHWA.

Jluctunr 3: Ilpumep pasmbruiennii s QWEN

"explanation": ’My task is to check information about arthropods
having antennaes. According to the relevant document: "Except
for the chelicerates and proturans, which have none, all non-
crustacean arthropods have a single pair of antennae.", there

are arthropods that have no antennaes, so the correct answer
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is "No", the first part of answer is hallucination. There is
no mention about visability of antennaes, so this part of
answer is also hallucination. The minimal way to edit answer
is "No, all non-crustacean arthropods have antennas. However,
not all of them have the same function.".?,

"hallucinations": [’Yes’, ’arachnids’, ’visible’, ’naked eye’]

PesynwraTtsr ykasbiBator Ha TO uTo st Mojen QWEN rexanku RAG, refine, ensemble

yJay4dniaoT Ka49eCTBO AETCKIUN.

Prompt IoU | Corr

no RAG + CoT 0.36 | 0.33

RAG + CoT 0.5 | 0.49

RAG + CoT + refine 053] 0.5

RAG + CoT + refine + ensemble | 0.56 | 0.52

Tabmuma 1: QWEN 70b

B pe3yiibTaTe IKCIEPUMEHTOB C boJiee TAXKEIBIMUI MOZEJIAMA II0JIYy9IUJIOCh YCTaHOBUTL 9TO
TEXHUKa CaMOYTOYHEHHUA HE IIOMOraeT yJIydIINUTb Ka4€CTBO IJIA MO,H‘e.HeI'?'I C OEIIbIO Pa3MBbIIIJIe-

Huit. Pesynabrare! g ol-mini u R1 nokasansr B Tabsurax auzxke (Tabuibe , .

Prompt IoU | Corr
RAG + CoT 0.59 | 0.54
RAG + CoT + refine 0.55 | 0.53

RAG + CoT + refine + ensemble | 0.67 | 0.65

Tabauma 2: ol-mini

Pesynbrars st mojesn ol:

e RAG + CoT: IoU: 0.59, Corr: 0.54, DT0oT m0/1X0/1 TIOKA3aJI YIy4IlleHne 110 CPABHEHUIO C

0a30BLIM RAG, HO pPE3YyJIbTaTbl OCTaBaJIMChb HU2KE O02KUTACMbIX.

e RAG + CoT + camoyrounenue (refine): IoU: 0.53, Corr: 0.51, [Jo6aBienue camoyTouHe-
HHgA He IIPUBEJIO K YJIYUIIICHUIO PE3YJIbTaTOB, YTO MO2KET YKa3bIiBaTb Ha TO, 9YTO MOIEJIb

y2Ke JOCTUIJIa OIITUMaJIbHOI'O YPOBHA TOYHOCTU C UCIIOJIb3OBaAHUEM CoT.
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Prompt IoU | Corr

RAG + CoT 0.61 | 0.57
RAG + CoT + refine 0.56 | 0.54
RAG + CoT 4 refine + ensemble | 0.63 | 0.59

Tabmuna 3: R1

e RAG + CoT + camoyrounenne + ancambauposanue: loU: 0.62, Corr: 0.60, Aucambupo-
Banne HeckoJIbKuX Mojeseit ¢ CoT u camoyTodHeHreM MO3BOIIIIO JOCTHYD HAUTY UIIAX
Pe3y/IbTaTOB, YTO IIOJTBEPZKIAET MUIIOTE3Y O TOM, YTO KOMOMHUPOBAHUE METOIOB MOYKET

3HAYUTE/IHHO MMOBBICUTH TOYHOCTH OOHAPYKEHUsT Ta ITIOIIHAIIIIA.
Pesynbraror arsa momem R1:

e RAG + CoT: IoU: 0.61, Corr: 0.57, Mozgesns R1 mokazasia HEeMHOTO JIydIne pe3ybTaThl

1o cpasHenuio ¢ ol npu ucnosibzoanuu CoT.

e RAG + CoT + camoyrounenue (refine): IoU: 0.56, Corr: 0.54, Kak u B ciaygae ¢ ol,
CaMOYTOYHEHHE He YJIyYIIIIO PEe3YJILTATHI, YTO MOXKET ObITh CBI3aHO ¢ OCOOEHHOCTAMU

APXUTEKTYPBI MOJEJIN.

e RAG + CoT + camoyrounenne + ancambyuposanue: loU: 0.63, Corr: 0.59, Ancambiu-
pOBaHME CHOBA ITOKA3aJI0 HAMJIYUIINE Pe3y/IbTaThl, IIOATBEPKIasd ero 3 MEKTUBHOCTH B

coueranuu ¢ CoT.

e CoT sHaumreabHO yJydiiaeT KadeCTBO O6Hapy)KeHI/IH FaJIJIIOH‘I/IHaHI/Iﬁ 110 CpaBHEHHUIO C

0a30BLIMI MIOIXOJAMHU.

[ ] CaMoyTqueHHe HE BCEr'la IPUBOJUT K YJIYIIICHUIO PE3YJIbTAaTOB, 0COOEHHO B COYETAHIN

¢ CoT.

[ ] aHCaM6ﬂI/IpOBaHI/Ie HECKOJIbKUX MO,Z];GI[GfI ¢ ucnoubzosanueM CoT u CaMOYTOYHEHN A

IIO3BOJIAET JOCTUYb HaWJIyYIIUX PE3YJ/IbTaTOB.

24



6 BriBox

B namnoit pabore ObLIa IPOBEJIEHA OIICHKA PA3JIMIHBIX METOI0B OOHAPY KEHUS Ta lJIIOIH-
Haruii B 60s1bmux si3bIKOBbIX MoJie/sx (LLM). OcHoBHBIE BBIBOIBI MOKHO CHOPMYJINPOBATH

CJIEIYIOIIUM 00Pa30M:

e [IpobGsiema rajuTroIMHAIIIII:
lasumronuaaIn ocraTcss KpuTrudeckoil mpoodsaemoit ajst LLM, ocobeHHo B KOHTEKCTe
HPUJIOKEHUH, TPEOYIONMNX BBICOKON TOYHOCTH, TAKUX KAK MEJIUIMHCKAsS WA IOPU-
JAndeCKasd JOKYMEHTAIIWA. O6Hapy}KeHI/Ie 11 MUHUMU3AIIA I‘aJI.HIOHI/IHaL[I/Iﬁ ABJIIAIOTCA

BarkKHBIMH 3aJladaMU JIJId TOBBIMIEHNs HAAeXKHOCTH MO/IEJIE.

e DPDHEKTUBHOCTH METOIOB:
- RAG (Retrieval-Augmented Generation) 3HAUUTENHHO yJIyUIIA€T KAIECTBO OOHADYIKE-
HUS TaJUTIOIMHAIINI 38 CUET UCIOJIH30BaHUsT BHEIMTHUX UCTOYHUKOB 3HAHUIA.
- Chain of Thought (CoT) moszsosisiter Mozessm 60siee 3(HOHEKTUBHO PEIATh CAOKHBIE
3a/1adn, pa3dbuBas UX Ha IIPOMEKYTOUHbIE MArH, UTO YIYUIIaeT TOYHOCTh OOHADY KEHU ST
TaJLTIOITAHAITAA.
- Camoyrounenue (self-refine) He Beeria mpuBOAUT K YUIyUIIEHUIO PE3YILTATOB, OCOOEHHO
B couerannu ¢ CoT.
- AncambmpoBaHue HECKOJTBKIX MOJIe/Iell T03BO/IgeT KOMIIEHCHPOBATD OITHOKH OT/Ie/Ib-

HbIX MO,ZLG.TIGfI 1 IIOBBICUTDL O6HLyIO TOYHOCTD.

e Pesysibrarhl 9KCIIEPUMEHTOB:
- Kombunanus merogos (RAG + CoT + ancambimpoBaHme) rmokasajia HAUIYUIIIIe
pesyabrarhl, gocturnys 63% IoU u 59% Corr mia monem R1.
- CaMoyTOUYHEHHE He BCErya yaydIaeT Pe3yabTaThl, YTO MOXKET OBIThH CBS3aHO C OCODEH-

HOCTSIMU apXUTEKTYPbl MOJIeJIeil.

e [lepcrekTuBhr:
- Heobxoaumo nmpomo/izkaTh UCC/IeI0BaHisa B 00JIaCTH HHTEIPAINNA HOBBIX METOI0B, TAKIX
kak CoT u arcambimpoBanme, st MOBBIIIeHNsT yeToianBocTr LLM K rajuTonuHammsM.
- Pazpaborka OoJiee KauecTBEeHHBIX HAOOPOB JIAHHBIX JJIsi OOYYEeHUsI U TECTUPOBAHUA
MojIesieil Ha OOHApPY KEeHHe TaJLITIOIUHAITIA.
- Nzydenue BimsiHUS pas3IndHbIX apXUTEKTYDP Mojieseil Ha 3PpPeKTUBHOCTh METOI0B

OOHAPYKEHUS TAJITIONMHAIINN.
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B zak/mouenue, npeioxKeHHbIe METOJIbI M TI0JIXO0/IbI TIO3BOJISIIOT 3HAYUTEIbHO YIyIIIATh
obHapyxkenune rajmoruHanuit B LLM, uro gemaer ux 6ojiee HaIeXKHBIMUA U TPUTOIHBIME JIJIsT
HCIIOJIb30BAHUA B PEAJIbHBIX HPUJIOKEHUIAX.

B naspneiinmem njiaHupyeTcss paciiipuTb TECTUPYEMbBIN KOPITYC, & TaKKe IMPOBECTH CPaB-
HEHUE TIPEeJJIOYKEHHOTO T0/IX0/Ia C aJIbTePHATUBHBIMU sI3bIKOBBIMU MOJIEJIIMU U METOIaMM
IIPOMIITH3AITIN.

[Ipencrapisier nHTEPEC UCCIEIOBAHIE aBTOMATHICCKIX METPUK JIJIsi OObEKTUBHON OIIEHKHI
Ka4yeCcTBa BBISIBJICHUs TAJITIONUHAIMN W IIPUBJICYCHUE SKCIIEPTOB JIJIS PYYHON BaJId AN
BBIJIE/IsIEMbIX (DparMeHTOoB.

Tak>ke BO3MOXKHO BHEJIpEHHE IIPEIOXKEHHOI0 METO/Ia B 3a/1a4l aBTOMATUIECKOTO PeIaK-
THUPOBAHMUS U MOHUTOPHUHIA KavYeCTBa TEKCTOBOI T'€HEPaIIUH.

JlonoTHUTE/IbHBIM HAIIpaBJIEHUEM PA3BUTHUSA MOXKET CTaTh aJallTallisl METOIUK JIjIsd aHa-
JIN3a, TAJUTIONWHAIIAN B TEKCTaX Ha JIDYTUX A3bIKax.

JlayibHeHIImM pa3BUTHEM MOXKET CTaTh €J1ab0o KOHTPOJIUpyeMasi TOHKash HacTpOiiKa, KOTO-

past ImokasaJja XOpOIIHe Pe3y/IbTaThl B aHAJOIIIHOM copeBHOBaHmU SemEval2024.
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JIucrunr 4: [pomnt mra COT ¢ GPT

[

{{’role’:’system’, ’content’:

"""You are a fact-checking assistant for analysing model
hallucinations.

Your task is to identify fragments in model_output that are
hallucinations - parts of the text that are factually incorrect or

made up by model or inconsistent with model_input.

Dates, names, persons, places, proper nouns (words with capital
letter), years, numbers in model_output are often hallucinations
and factually incorrect. Check them carefully.

Detect only hallucination fragments, without neighbour words, that
are not hallucinations at their own. Don’t classify typos as
hallucinations.

You get a user query in model_input and hallucinated answer in
model_output. You also get a reliable relevant document from
Wikipedia, pay attention to this document while checking facts in
hallucinated model_output. This document can be long. It ends with

<End of Relevant document 1>.

Write answer in JSON with the next structure:

{H

"hallucinations": ["h1", "h2"]
13
where hl and h2 are hallucination fragments from model_output. Write

in answer only JSON structure without other comments.

Here is an example of correct dialogue:

Relevant document 1:
Title:
Antenna (biology)

Content:
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Antennae (: antenna), sometimes referred to as "feelers", are paired

appendages used for sensing in arthropods.

Antennae are connected to the first one or two segments of the
arthropod head. They vary widely in form but are always made of
one or more jointed segments. While they are typically sensory
organs, the exact nature of what they sense and how they sense it
is not the same in all groups. Functions may variously include
sensing touch, air motion, heat, vibration (sound), and especially

smell or taste. Antennae are sometimes modified for other
purposes, such as mating, brooding, swimming, and even anchoring
the arthropod to a substrate. Larval arthropods have antennae that
differ from those of the adult. Many crustaceans, for example,
have free-swimming larvae that use their antennae for swimming.
Antennae can also locate other group members if the insect lives
in a group, like the ant.

The common ancestor of all arthropods likely had one pair of
uniramous (unbranched) antenna-like structures, followed by one or

more pairs of biramous (having two major branches) leg-like
structures, as seen in some modern crustaceans and fossil
trilobites. Except for the chelicerates and proturans, which have

none, all non-crustacean arthropods have a single pair of antennae

Crustaceans

Crustaceans bear two pairs of antennae. The pair attached to the
first segment of the head are called primary antennae or
antennules. This pair is generally uniramous, but is biramous in
crabs and lobsters and remipedes. The pair attached to the second
segment are called secondary antennae or simply antennae. The
second antennae are plesiomorphically biramous, but many species
later evolved uniramous pairs. The second antennae may be
significantly reduced (e.g. remipedes) or apparently absent (e.g.

barnacles) .
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The subdivisions of crustacean antennae have many names, including
flagellomeres (a shared term with insects), annuli, articles, and
segments. The terminal ends of crustacean antennae have two major
categorizations: segmented and flagellate. An antenna 1is
considered segmented if each of the annuli is separate from those
around it and has individual muscle attachments. Flagellate
antennae, on the other hand, have muscle attachments only around
the base, acting as a hinge for the flagelluma flexible string

of annuli with no muscle attachment.

There are several notable non-sensory uses of antennae in crustaceans
Many crustaceans have a mobile larval stage called a nauplius,
which is characterized by its use of antennae for swimming.
Barnacles, a highly modified crustacean, use their antennae to
attach to rocks and other surfaces. The second antennae in the
burrowing Hippoidea and Corystidae have setae that interlock to
form a tube or "snorkel" which funnels filtered water over the

gills.

Insects

Insects evolved from prehistoric crustaceans, and they have secondary
antennae like crustaceans, but not primary antennae. Antennae are
the primary olfactory sensors of insects and are accordingly well

-equipped with a wide variety of sensilla (singular: sensillum).
Paired, mobile, and segmented, they are located between the eyes
on the forehead. Embryologically, they represent the appendages of

the second head segment.

All insects have antennae, however they may be greatly reduced in the
larval forms. Amongst the non-insect classes of the Hexapoda,

both Collembola and Diplura have antenna, but Protura do not.

Antennal fibrillae play an important role in Culex pipiens mating
practices. The erection of these fibrillae is considered to be the

first stage in reproduction. These fibrillae serve different
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functions across the sexes. As antennal fibrillae are used by
female C. pipiens to locate hosts to feed on, male C. pipiens

utilize them to locate female mates.

Structure

The three basic segments of the typical insect antenna are the scape
or scapus (base), the pedicel or pedicellus (stem), and finally
the flagellum, which often comprises many units known as
flagellomeres. The pedicel (the second segment) contains the

Johnston’s organ which is a collection of sensory cells.

The scape is mounted in a socket in a more or less ring-shaped
sclerotised region called the torulus, often a raised portion of
the insect’s head capsule. The socket is closed off by the
membrane into which the base of the scape is set. However, the
antenna does not hang free on the membrane, but pivots on a
rigidly sprung projection from the rim of the torulus. That
projection on which the antenna pivots is called the antennifer.
The whole structure enables the insect to move the antenna as a
whole by applying internal muscles connected to the scape. The
pedicel is flexibly connected to the distal end of the scape and
its movements in turn can be controlled by muscular connections
between the scape and pedicel. The number of flagellomeres can
vary greatly between insect species, and often is of diagnostic

importance.

True flagellomeres are connected by membranous linkage that permits
movement , though the flagellum of "true" insects does not have any
intrinsic muscles. Some other Arthropoda do however have
intrinsic muscles throughout the flagellum. Such groups include
the Symphyla, Collembola and Diplura. In many true insects,
especially the more primitive groups such as Thysanura and
Blattodea, the flagellum partly or entirely consists of a flexibly
connected string of small ring-shaped annuli. The annuli are not

true flagellomeres, and in a given insect species the number of
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In

annuli generally is not as consistent as the number of

flagellomeres in most species.

many beetles and in the chalcidoid wasps, the apical flagellomeres
form a club shape, called the clava. The collective term for the
segments between the club and the antennal base is the funicle;
traditionally in describing beetle anatomy, the term "funicle"
refers to the segments between the club and the scape. However,
traditionally in working on wasps the funicle is taken to comprise

the segments between the club and the pedicel.

Quite commonly the funicle beyond the pedicel is quite complex in

Endopterygota such as beetles, moths and Hymenoptera, and one
common adaptation is the ability to fold the antenna in the middle
, at the joint between the pedicel and the flagellum. This gives
an effect like a "knee bend", and such an antenna is said to be
geniculate. Geniculate antennae are common in the Coleoptera and
Hymenoptera. They are important for insects like ants that follow
scent trails, for bees and wasps that need to "sniff" the flowers
that they visit, and for beetles such as Scarabaeidae and
Curculionidae that need to fold their antennae away when they self

-protectively fold up all their limbs in defensive attitudes.

Because the funicle is without intrinsic muscles, it generally must

In

move as a unit, in spite of being articulated. However , some
funicles are complex and very mobile. For example, the
Scarabaeidae have lamellate antennae that can be folded tightly
for safety or spread openly for detecting odours or pheromones.
The insect manages such actions by changes in blood pressure, by
which it exploits elasticity in walls and membranes in the

funicles, which are in effect erectile.

the groups with more uniform antennae (for example: millipedes),
all segments are called antennomeres. Some groups have a simple or
variously modified apical or subapical bristle called an arista (

this may be especially well-developed in various Diptera).
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Functions

Olfactory receptors on the antennae bind to free-floating molecules,

In

In

In

In

such as water vapour, and odours including pheromones. The neurons
that possess these receptors signal this binding by sending
action potentials down their axons to the antennal lobe in the
brain. From there, neurons in the antennal lobes connect to
mushroom bodies that identify the odour. The sum of the electrical
potentials of the antennae to a given odour can be measured using

an electroantennogram.

the monarch butterfly, antennae are necessary for proper time-
compensated solar compass orientation during migration. Antennal
clocks exist in momnarchs, and they are likely to provide the

primary timing mechanism for sun compass orientation.

the African cotton leafworm, antennae have an important function
in signaling courtship. Specifically, antennae are required for
males to answer the female mating call. Although females do not
require antennae for mating, a mating that resulted from a female

without antennae was abnormal.

the diamondback moth, antennae serve to gather information about a
host plant’s taste and odor. After the desired taste and odor has
been identified, the female moth will deposit her eggs onto the

plant. Giant swallowtail butterflies also rely on antenna

sensitivity to volatile compounds to identify host plants. It was
found that females are actually more responsive with their antenna
sensing, most likely because they are responsible for oviposition

on the correct plant.

the crepuscular hawk moth (Manduca sexta), antennae aid in flight
stabilization. Similar to halteres in Dipteran insects, the
antennae transmit coriolis forces through the Johnston’s organ

that can then be used for corrective behavior. A series of low-
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light, flight stability studies in which moths with flagellae
amputated near the pedicel showed significantly decreased flight
stability over those with intact antennae. To determine whether
there may be other antennal sensory inputs, a second group of
moths had their antennae amputated and then re-attached, before
being tested in the same stability study. These moths showed
slightly decreased performance from intact moths, indicating there
are possibly other sensory inputs used in flight stabilization.
Re-amputation of the antennae caused a drastic decrease in flight

stability to match that of the first amputated group.

<End of Relevant document 1>

model input: Do all arthropods have antennae?

model output: Yes, all arachnids have antennas. However, not all of

them are visible to the naked eye.

Your answer:

"hallucinations": ["Yes", "arachnids", "visible", "naked eye"]

}}ll n ||}}’

{{’role’:’user’, ’content’:

"tn"Relevant document 1:

{doc_1}

<End of Relevant document 1>

model_input: {model_input}

model_output: {model_output_text}
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Your answer:"""3}}

]
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JImeruar 5: [Ipomrr mrs refine

L
{{’role’:’system’, ’content’: """You are a fact-checking assistant
for analysing model hallucinations. Your task is to identify
fragments in model output that are hallucinations - parts of the
text that are factually incorrect or made up by model or
inconsistent with model input. You get a user query in model input
and hallucinated answer in model output. You get a reliable
relevant document from Wikipedia, pay attention to this document
while checking facts in hallucinated model output. You will also
get answer from another model, this answer may be incorrect, take
attention to this answer, try to fix it. Detect only hallucination
fragments, without neighbour common, linking words. Write answer
in JSON with the next structure:
H
"hallucinations": ["h1l", "h2"]
1}
where hl and h2 are hallucination fragments from model output. Write
in answer only JSON structure without other comments. Try to make
hallucination fragments shorter if you can. If there is year in

hallucination fragment, write only year number.

Here is an example of correct dialogue:

Relevant document 1:

Title:

Antenna (biology)

Content:

Antennae (: antenna), sometimes referred to as "feelers", are paired

appendages used for sensing in arthropods.

Antennae are connected to the first one or two segments of the
arthropod head. They vary widely in form but are always made of

one or more jointed segments. While they are typically sensory
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organs, the exact nature of what they sense and how they sense it
is not the same in all groups. Functions may variously include
sensing touch, air motion, heat, vibration (sound), and especially
smell or taste. Antennae are sometimes modified for other
purposes, such as mating, brooding, swimming, and even anchoring
the arthropod to a substrate. Larval arthropods have antennae that
differ from those of the adult. Many crustaceans, for example,
have free-swimming larvae that use their antennae for swimming.
Antennae can also locate other group members if the insect lives
in a group, like the ant.
The common ancestor of all arthropods likely had one pair of
uniramous (unbranched) antenna-like structures, followed by one or
more pairs of biramous (having two major branches) leg-like
structures, as seen in some modern crustaceans and fossil
trilobites. Except for the chelicerates and proturans, which have

none, all non-crustacean arthropods have a single pair of antennae

Crustaceans

Crustaceans bear two pairs of antennae. The pair attached to the
first segment of the head are called primary antennae or
antennules. This pair is generally uniramous, but is biramous in
crabs and lobsters and remipedes. The pair attached to the second
segment are called secondary antennae or simply antennae. The
second antennae are plesiomorphically biramous, but many species
later evolved uniramous pairs. The second antennae may be
significantly reduced (e.g. remipedes) or apparently absent (e.g.

barnacles).

The subdivisions of crustacean antennae have many names, including
flagellomeres (a shared term with insects), annuli, articles, and
segments. The terminal ends of crustacean antennae have two major
categorizations: segmented and flagellate. An antenna is
considered segmented if each of the annuli is separate from those

around it and has individual muscle attachments. Flagellate
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antennae, on the other hand, have muscle attachments only around
the base, acting as a hinge for the flagelluma flexible string

of annuli with no muscle attachment.

There are several notable non-sensory uses of antennae in crustaceans
Many crustaceans have a mobile larval stage called a nauplius,
which is characterized by its use of antennae for swimming.
Barnacles, a highly modified crustacean, use their antennae to
attach to rocks and other surfaces. The second antennae in the
burrowing Hippoidea and Corystidae have setae that interlock to
form a tube or "snorkel" which funnels filtered water over the

gills.

Insects

Insects evolved from prehistoric crustaceans, and they have secondary
antennae like crustaceans, but not primary antennae. Antennae are
the primary olfactory sensors of insects and are accordingly well

-equipped with a wide variety of sensilla (singular: sensillum).
Paired, mobile, and segmented, they are located between the eyes
on the forehead. Embryologically, they represent the appendages of

the second head segment.

All insects have antennae, however they may be greatly reduced in the
larval forms. Amongst the non-insect classes of the Hexapoda,

both Collembola and Diplura have antenna, but Protura do not.

Antennal fibrillae play an important role in Culex pipiens mating
practices. The erection of these fibrillae is considered to be the
first stage in reproduction. These fibrillae serve different
functions across the sexes. As antennal fibrillae are used by
female C. pipiens to locate hosts to feed on, male C. pipiens

utilize them to locate female mates.

Structure
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The three basic segments of the typical insect antenna are the scape
or scapus (base), the pedicel or pedicellus (stem), and finally
the flagellum, which often comprises many units known as
flagellomeres. The pedicel (the second segment) contains the

Johnston’s organ which is a collection of sensory cells.

The scape is mounted in a socket in a more or less ring-shaped
sclerotised region called the torulus, often a raised portion of
the insect’s head capsule. The socket is closed off by the
membrane into which the base of the scape is set. However, the
antenna does not hang free on the membrane, but pivots on a
rigidly sprung projection from the rim of the torulus. That
projection on which the antenna pivots is called the antennifer.
The whole structure enables the insect to move the antenna as a
whole by applying internal muscles connected to the scape. The
pedicel is flexibly connected to the distal end of the scape and
its movements in turn can be controlled by muscular connections
between the scape and pedicel. The number of flagellomeres can
vary greatly between insect species, and often is of diagnostic

importance.

True flagellomeres are connected by membranous linkage that permits

movement , though the flagellum of "true" insects does not have any

intrinsic muscles. Some other Arthropoda do however have
intrinsic muscles throughout the flagellum. Such groups include
the Symphyla, Collembola and Diplura. In many true insects,
especially the more primitive groups such as Thysanura and
Blattodea, the flagellum partly or entirely consists of a flexibly

connected string of small ring-shaped annuli. The annuli are not
true flagellomeres, and in a given insect species the number of
annuli generally is not as consistent as the number of

flagellomeres in most species.

In many beetles and in the chalcidoid wasps, the apical flagellomeres
form a club shape, called the clava. The collective term for the

segments between the club and the antennal base is the funicle;
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traditionally in describing beetle anatomy, the term "funicle"
refers to the segments between the club and the scape. However,
traditionally in working on wasps the funicle is taken to comprise

the segments between the club and the pedicel.

Quite commonly the funicle beyond the pedicel is quite complex in
Endopterygota such as beetles, moths and Hymenoptera, and one
common adaptation is the ability to fold the antenna in the middle
, at the joint between the pedicel and the flagellum. This gives
an effect like a "knee bend", and such an antenna is said to be
geniculate. Geniculate antennae are common in the Coleoptera and
Hymenoptera. They are important for insects like ants that follow
scent trails, for bees and wasps that need to "sniff" the flowers
that they visit, and for beetles such as Scarabaeidae and
Curculionidae that need to fold their antennae away when they self

-protectively fold up all their limbs in defensive attitudes.

Because the funicle is without intrinsic muscles, it generally must
move as a unit, in spite of being articulated. However , some
funicles are complex and very mobile. For example, the
Scarabaeidae have lamellate antennae that can be folded tightly
for safety or spread openly for detecting odours or pheromones.
The insect manages such actions by changes in blood pressure, by
which it exploits elasticity in walls and membranes in the

funicles, which are in effect erectile.

In the groups with more uniform antennae (for example: millipedes),
all segments are called antennomeres. Some groups have a simple or
variously modified apical or subapical bristle called an arista (

this may be especially well-developed in various Diptera).

Functions

Olfactory receptors on the antennae bind to free-floating molecules,
such as water vapour, and odours including pheromones. The neurons

that possess these receptors signal this binding by sending
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In
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action potentials down their axons to the antennal lobe in the
brain. From there, neurons in the antennal lobes connect to

mushroom bodies that identify the odour. The sum of the electrical
potentials of the antennae to a given odour can be measured using

an electroantennogram.

the monarch butterfly, antennae are necessary for proper time-
compensated solar compass orientation during migration. Antennal
clocks exist in monarchs, and they are likely to provide the

primary timing mechanism for sun compass orientation.

the African cotton leafworm, antennae have an important function
in signaling courtship. Specifically, antennae are required for
males to answer the female mating call. Although females do not
require antennae for mating, a mating that resulted from a female

without antennae was abnormal.

the diamondback moth, antennae serve to gather information about a
host plant’s taste and odor. After the desired taste and odor has
been identified, the female moth will deposit her eggs onto the

plant. Giant swallowtail butterflies also rely on antenna

sensitivity to volatile compounds to identify host plants. It was
found that females are actually more responsive with their antenna
sensing, most likely because they are responsible for oviposition

on the correct plant.

the crepuscular hawk moth (Manduca sexta), antennae aid in flight
stabilization. Similar to halteres in Dipteran insects, the
antennae transmit coriolis forces through the Johnston’s organ
that can then be used for corrective behavior. A series of low-
light, flight stability studies in which moths with flagellae
amputated near the pedicel showed significantly decreased flight
stability over those with intact antennae. To determine whether
there may be other antennal sensory inputs, a second group of
moths had their antennae amputated and then re-attached, before

being tested in the same stability study. These moths showed
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slightly decreased performance from intact moths,

are possibly other sensory inputs used in flight

indicating there

stabilization.

Re-amputation of the antennae caused a drastic decrease in flight

stability to match that of the first amputated group.

References

Arthropod anatomy

<End of Relevant document 1>

model input: Do all arthropods have antennae?

model output: Yes, all arachnids have antennas. However, not all of

them are visible to the naked eye.

Answer from another model:

{H

+}

"hallucinations": ["all arachnids", "antennas"]

Your answer:

{

+}

{H

nn

"hallucinations": ["Yes", "arachnids", "visible",
nnn }}

b
’role’:’user’, ’content’:

"Relevant document 1:

{doc_1}

<End of Relevant document 1>

model input: {model_input}
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model output: {model_output_text}

Answer from another model:

{response_prev}

Your answer:"""}}

]
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