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JlociigKeHHd

MOBHI Mogeni cTann OCHOBOK Cy4acHVX TexHonorin 06pobkn NpupoaHoi Moeu. OcobanBoI NoNyNspHOCTI Habynn Benuki MOBHI Mogeni
(LLM), Taki sk ChatGPT abo Mistral 7B, 34aTHi reHepyBaTi TEKCTY, LLIO Maiixe He BiAPI3HATLCSA Bij NOACBKUX.

LBnake nowmpeHHs LLM cynpoBOAXYETLCA HN3KOK BUKNVIKIB, 30KpeMa 3pOCTaE pyU3nK BUKOPUCTAHHSA LUTYYHO 3reHepoBaHOro KOHTEHTY B
akageMiyHoMy Ta nybniyHoMy cepeaoBULLi, WO CTaBUTBL Mij 3arpo3y Ao6poyecHicTb, AOCTOBIPHICTb iHGOpMaLlii Ta AOTPMMaHHA aBTOPCLKUX
npas.

3a gaHumu Liang, W., Zhang Ta iH. “Mapping the Increasing Use of LLMs in Scientific Papers” (2024), siki npoaHanizyanu 950 965
HaykoBux nybnikauiin 3a 2020-2024 poku, Ao 17,5 % TeKCTiB y ranysi KOMN'OTEPHUX HayK MICTATb 03HAKW BUKOPUCTAHHA BENNKNX MOBHUX
Mogenei.

OCHOBHI NigXoAN A0 BUSIBNEHHA TeKCTiB 3reHepoBaHux LUI:

= CTaTUCTUYHI. AHani3 nepnaekcii, eHTponii, n-rpam. He noTpebytoTb HaBYaHHS, ane ManoedekTUBHI ANs cydacHUx LLM.

—  KnacudikaTtopun. HaBuatoTbCa po3pisHATU NK0ACHKI i1 Al-TekcTy. MoBHi Mogeni (BERT, DeBERTa) BUKOPUCTOBYIOTLCSA ANA BUTArYBaHHA
O3HakK.

= BopasiHi 3HaKW. B6yaoByHOTLCA Nig yac reHepadii TekcTy. MpalotoTs e 3a NiATPUMKY 3 6oky reHepaTopa.

Y UbOMy AOCAIAKEHHI MW 30CepesnMOcs Ha APYroMy MiAXoAi - knacudikaTopax Ha OCHOBI MOBHUX MoAenei.

O6'eKTOM AOCNIAXKEHHA € MOBHI Mogeni, iX edeKTUBHICTb Ta MOXIMBOCTI 3aCTOCYBaHHA AN PO3Ni3HAaBaHHS TEKCTIB, CTBOPEHUX LUTYYHUM
iHTenekToMm.
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Orsgap aiTepaTtypu

- "ASurvey of Large Language Models" (Zhao et al., 2024): Knacudikauis MOBHUX Moaenen,
aHani3 ix MoX/IMBOCTeN Ta O6MeXeHb.

- "Mapping the Increasing Use of LLMs in Scientific Papers" (Liang et al., 2024): lochigxeHHS
nowmnpeHHsa LLM y HaykoBux nybnikauisx.

- "On the Possibilities of Al-Generated Text Detection” (Chakraborty et al., 2024): Ornsaa
CyYacHUX MeToAiB AgeTekLii Al-TekcTiB (cTaTUCTUYHMX, KnacndikauinHnX, KOMBGIHOBaHMX).

- "How to Detect Al-Generated Texts?" (Nguyen et al., 2023): MeToaun BusiBneHHs Al-TekcTiB
Yepes 03HaKM NOAIGHOCTI Ta BEKTOPHI NpeAcTaBieHHS.

- "Attention Is All You Need" (Vaswani et al., 2017): 3anponoHoBaHa apxiTekTypa
Transformer, Wwo crana ocHoBot cydacHUx mogeneit NLP.

= ==
)

[TocTaHoBKa 3azayi

Npo6nema:

LLITy4YHO 3reHepoBaHi TeKCTW AeAani YacTile BUKOPUCTOBYHOTHCA B HayL,i, OCBITI
Ta Mejia. BuHVKae notpeba y HaginHNX iHCTPyMeHTax, 34aTHUX po3ni3HaBaTu
Taki TekcTn. BogHo4ac epekTMBHICTE MOBHUX MoZeneil AK 3acoby igeHTUdikaLii
3a/IMLAETLCA HeOCTAaTHBbO AOCNIAXKEHOHO.

MeTa gocnig>KeHHs:

MpoaHanizyBaTu epeKTUBHICTb BUKOPUCTaHHS MOBHUX MoAeneli Ans 3ajadi
pO3Mi3HaBaHHSA TEKCTIB, 3reHepOBaHUX LUTYYHUM IHTENNEKTOM, Ta BCTAHOBUTHU
HanbinbLl NpUAATHI ANA NPAaKTUYHOrO BUKOPUCTaHHS.

OuyikyBaHi pe3ynbTaTu:
ChopMoBaHWMin Habip KpUTepiiB Ta paHXXyBaHHA MOBHUX MoJenen 3a
epeKTVBHICTIO, PeCypCHO0 AOLIBHICTIO Ta MPAKTUYHICTHO 3aCTOCYBaHHS.

— —
o —
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MeTopgoJi0rid

e MeToaun pgocnig>KeHHs:
- Knacnoikaria MoBHUX Mogenei 3a Tunamu (SLM, NLM, PLM, LLM)
- MNobyaoBa BeKTOPHOI MOZeNi 3 OLiHOYHUMU KpUTepiamMu
- 3aCTOCyBaHHA 3ropTKN A1 BUSHAYEeHHS ONTUMabHUX Mojenei
- EkcnepriMeHTanbHe NOPIBHAHHA Ha OCHOBI peasibHNX JaHUX

e BukopwucTaHi TexHonoril Ta iIHCTPYMEHTN:
- Python, 6i6niotekn Hugging Face Transformers
- Google Colab 3 GPU (A100)
- [laTta-ceTt ChatGPT-Research-Abstracts (20 000 TekcTiB)
- MeTpuku: Accuracy, Precision, Recall, F1-score

——
)

TeopeTH4yHa YaCTUHA €eKCIIEPEMEHTY

KinbKicTe KonTekc | HeobxigHa Poamip

3 MeTOH BUABNEHHSA HalledeKTUBHILLMX MOAenei
ANsi po3ni3HaBaHHA Al-3reHepoBaHUX TeKCTiB 6yno
3/iAcHeHO NOPIBHAHHA MOBHWUX MoJener, Lo
npeAcTaBNATL YOTUPK eTanu iXHbLOro Po3BUTKY:

napameTpis (y nam’aTb CNOBHHKA

MinbHOHaxX) (GB) (TokeHm)

Modified Hemae 3 1 20000

—  SLM - ctatnuctnyHi MoBHI Mogeni Kneser-Ney [EEIEET
- NLM - Hei’lpOHHi MOAEﬂi, FastText HeobmexeHa 10 4 HeoBmexen
= PLM - nonepeaHbLO HaBYeHi Mogeni, a
= LLM - Benuki MoBHi Moaeni. ELMo 30 (ManeHbka 512 8 50 000

.. o Mofaens)
13 koxxHOT rpynu 6yno obpaHo HaibiNbLL = 110 Copomn 512 - e
nepcnekTUBHI NpeACTaBHUKA. nA 06'eKTUBHOrO wogens)
MOpPIBHAHHA MOJeneil BUKOpUCTaHo 5 KpuTepiis: Pl 125 (Cepents 512 16 50 000

mofens)

= KinbkicTe napameTpis
L1 E RN 184 (CepepHs 512 16 128 000

-  MaKkcMManbHWIA KOHTeKCT
—  06cAr cnoXvBaHoi Nam'aTi
— Po3mip cnoBHuKa S

= [MpvisHayeHHs 4ns Knacikauii Tekcty PEMRVERN 11000 (Berwka 4096 290 84 608

Mopens)
2700 (Benuka 2048 5.6 51 200

mogens)
| ol — Mistral 7B 7000 (Benuka 32K 14.4 32 000
[ Mopens)

[PTUIIPYS 7000 (Benuka 8192 14.4 32002

Mofens)
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Pe3ysibTaT TEOPETUYHOI YaCTUHU

Kpokn obpobku:

1. MpuBeAeHHA WIKaN A0 NPUHLMNY ONTUMaNBLHOCTI Modined

KpuTepii, e KpaLimm € MeHLLEe 3HaYeHHs (HanpuKNag, kR

CNOXWBaHHA Nam'aTi), TpaHcGOPMyOTbCA 40 3BOPOTHOI LKanW. B 02024076

2. ®inbTpauis 3a npuHyunom MapeTto mmp—
L . . [Pl 0.1346456

AnbTepHaTWMBW, LLIO TipLWi 33 iHLWI 38 BCiMa KpUTepiamn, ETE 00555771

BMKIHOYAKOTLCS. 0.1142685

3. Hopmanisauis 3HaueHb ‘ . Ty 1 = ——

Jns koxHoro kpuTepito j i Mogeni i: i = fmax — fmin '

4. 064YMNCNeHHA HOPMYIOUYOTo MHOXHUKA 1 OTXe AN8 NoAaNnbLIOro

Ans KoxHoro Kputepito j i Mmogenii: %= S ay AoCniLKeHHs 6yayTh

BUKOPUCTaHi YOTUPU MoJeni
. n LLIO NOKasanm HanBuLLIA
7" = max 3 ajbja; esynbTar, a came: FastText,
T =t istral 7B, DeBERTa-v3,
Ae b; - Barosuii koediLieHT kpuTepito, OpenChat-3.5.
a;; - HOpManizoBaHe 3HaYeHHs.

5. NliHiiAHa 3ropTKa 3 Baramm

[IlpakTUYHA YacTUHA eKCIIepEMEHTY

Ana ekcnepumeHTy 06paHo Mogeni FastText, DeBERTa-v3, Mistral 7B Ta OpenChat-3.5 — HainbinbLu
nepcrnekTUBHI 3a pe3ynbTaTaMy TeOPeTUYHOro aHanisy.

AaHi: BuKopuctaHo gaTaceT ChatGPT-Research-Abstracts (Hugging Face) — 20 000 aHrNOMOBHWX
nap "noguHa-LI", sreHepoBaHnx GPT-3.5.

MonepeaHa 06po6Ka: 3HVXKEHHSA PericTpy, BUAANEHHS LUYMY Ta CNEeLCUMBONIB, O4NLLEHHS stop-
words.

IHcTpymeHTK: Python 3.x, 6ibnioTekn: transformers, datasets, peft, pandas, nltk, re.

CepegoBuLe: Google Colab (GPU Nvidia A100). Mogens Cepenmif uac | MinimanbHmwi
cxeMa eKC"ep“ MEHTy: TecTyBaHHA (3000 obcar

X . X . TeKCTiB) Bigeonam’ATi
— nogin aaHux Ha train (15k), validation (2k), test (3k); P— e —
— AOHaB4YaHHA Mojeneli Ha TpeHyBankeHin BuGipLy; -
= HanawTyBaHHA Ha validation, ouiHka Ha test; Sxed0C pove=
— MeTpuKKn: Accuracy, Precision, Recall. [ - 156

OpenChat 3.5 29 x8 1616
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AHaJli3 OTpYMMaHUX pe3ybTaTiB

HalieuLLy TouHicTb knacudikauii nokaszana DeBERTa-v3, sika 3abe3neuvye Jo6puia 6anaHc
MK SIKiCTHO Ta obumcnoBanbHUMK BUTpaTamu. FastText gocarna nopiBHAHHOT epeKTUBHOCTI
MpW MiHIManbHWX pecypcax i Ay»e BUCOKIlA LIBMAKOCTI 6e3 BukopuctaHHs GPU.

OpenChat 3.5 nokasana rapHi, ane HMX4i 3a TOYHICTIO pe3ynbTaTw, i NnoTpebye NnoHag 16 b
nam'ati. Mistral-7B BusiBMnacb HalMeHLU MPUAATHOR Yepes HMXKXYY TOYHICTb | 3Ha4He
pecypcHe HaBaHTaXeHHS.

3aBAaHHA BUSABNEHHs Al-TeKCTiB He BUMarae rnmbokoro KOHTeKCTyanbHoro aHanisy, Tomy
Be/NIVKi MOAEeNi He AeMOHCTPYHOTE NepeBar Haj KOMNAaKTHILLMMW pilLeHHAMMN.

PekomeHaauiii:

- FastText — ana wenakoi knacneikauii 3a yMmoB obMexeHWX pecypcis;

— DeBERTa-v3 — ko/u NpiopnUTeTOM € TOUHICTb;

- LLM — gouinbHi Ans reHepadii, a He knacuikauii TekcTis.

MepcnekTMBHUM HaNPAMOM NOAANLLUNX AOCNIAKEHb € NOEAHAHHA MOBHUX Mojenel i3
aNbTepHaTUBHUMW NigX0AaMN — CTUIOMETPIED, CUHTaKCUYHUM aHanizoM abo BUSIBEHHAM
CTPYKTYPHWX NaTepHiB.

10
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Abstract. This paper explores current approaches for desecting texts generated
by artifcal inteligence. locusing on thiee main siategies: atistical methods.
classification madels, and watermsasking techniqes. It troduces a chssifica
tion of language models into four stages: statistical, newal. pretraioed, and
large. analyzing their evohation and suitability for text detection tasks. The
study ighlights key challenges. including the increasing similarity of Al-
generated 8 the need for high-quality aned the
computational demands of modern detection systems. A theoretical evabuation
of models based on criteria such 3 . and
memory mquirements. identified FastText. Mistral 78, DeBERTav3, and
OpenChat 3.5 as top candidates. These models wore further tested in a practical
experiment using a balanced datavet of human- and Al-written texts. Results
showed that DeBERTa-v3 achieved the highest accuracy. while FastText of-
fered strong performance with minimal resources. The findings suggest that
‘medium-scale models are more effective for Al-text detection than large lan-
ige models

Keywords: Classification, Langysage Models, Transfosmers.

1 Introduction

Language modeling Is one of the key areas In the development of artficial intell
gence, evolving from statistical models to large transformer-based archiectures.
Large language models, such as ChatGPT, are capable of generating coherent and
grammatically correct texts. They are widely used in machine translation, classifica
tion, and dialogue systems [1]

Despite their high effectiveness, LLMs pose several risks, from spreading misin.
foemation 10 violating copyright and undermining academic integrity. An analysis of
over 950,000 sclentific papers has shown a rapid increase in the use of LLMs, espe
clally in computer science [2), which highlights the growing need for reliabl tools to
detect machine generated content

“This paper explores the main approaches to detecting Al generated texts, presents
a classification of language models. and outlines the current limitations and future
development prospects of these methods.
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