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Pedepar

Kpamidikamiiina poboTa Marictpa po3B’sA3y€e HayKOBO-TEXHIUHY 3aJlauy
aBTOMATH3allli aHaji3y PUHKY KPHUNTOBAIIOT Ta MPUMHATTS TOPrOBUX pILICHb 4Yepe3
CTBOPCHHS METOJYy areHTHO-OPI€EHTOBAaHOTO aHali3y 3 BHUKOPUCTAHHSM BEIMKHX
MOBHHUX MOJICJIEH.

AKTyaJlbHICTh TeMH. PUHOK KpUINITOBATIOT XapaKTEPU3YEThCS BUCOKOIO
BOJIATUJIBHICTIO Ta JMHAMIYHICTIO, 110 YCKJIQHIOE MPOLEC MPUUHSITTS 1HBECTUIIMHUX
pimeHs. TpaauiiiiiHi METOIM TEXHIYHOTO aHalli3y 4YacTO BHUSBIAIOTHCS HEIOCTATHBHO
e(eKTUBHUMHU B yMOBax 1H(POpPMAIIITHOrO IIyMy Ta BITUBY HOBUHHOTO (poHy. CyuacHi
Benuki MoBHI Mmojeni (LLM) naeMoHCTpYyrOTh 3HAyHUNA TOTEHIlal B 0OpoOIIl
HECTPYKTYPOBAaHUX JaHHUX, MPOTE iXHE BUKOPUCTAHHS SK OKPEMHX IHCTPYMEHTIB
oOMekeHe TpoOIeMaMH «TaTIOIMHALI Ta OpaKoM KPUTHYHOTO MHCIICHHS. Y IIbOMY
KOHTEKCTI aKTyaJIbHUM € pO3POOIEHHS METOTY, SIKUM MOETHY€E aHATITUYHI MOKJIIUBOCTI
LLM i3 MyJbTHareHTHOIO apXIiTEKTypow, W0 IMITye poboTy mnpodeciitHol
1HBECTHUIIMHOI KOMaHJU Yepe3 MEeXaHI3MHU crierianizailii, nedariB ta GaraTopiBHEBOI
BepuGiKalli pilieHb.

O0’eKT n0CTiIKEHHs] — IPOLEC aBTOMAaTU30BAHOIO aHall3y PUHKOBHUX JaHUX
Ta IPUUHATTS TOPTOBHUX PIICHh HA PUHKY KPUTITOBAIIIOT.

IIpeamer gocaigkeHHs — METOJI areHTHO-OPIEHTOBAHOTO aHAJI3y, MOJENI
B3a€MO/II1 IHTEIEKTYa IbHIX areHTiB Ha 0a31 BETMKUX MOBHUX MOJIENEH Ta allTOPUTMHU
1HTerpalli pi3HOPITHUX JAHUX ISl IPOTHO3YBAHHS PUHKOBOI TMHAMIKH.

Meta po6oTu — miaBUIEHHS €()EKTUBHOCTI MPUHHATTS TOProBUX PIllIeHb HA
KPUIITOBAJTIOTHOMY PHHKY dYepe3 MPOEKTYBaHHS Ta IHTETrpaIlif0 METOJIy AareHTHO-
OpPIEHTOBAHOTO aHaNI3y 3 BUKOPUCTAHHSIM BEJIMKUX MOBHUX MOJENie Ha OCHOBI
0araToareHTHOI apXITEKTypH.

JIy1st MOCSATHEHHS TIOCTABJICHOT METH HEOOX1THO PO3B’sI3aTH TaKi 3aBIaHHS.

1. [IpoananmizyBaTd HasiBHI MIJXOAH JIO0 aBTOMATHU30BAHOTO 1HBECTHUIIIHHOIO

aHaTI3y KPUNTOAKTUBIB 13 BUKOPUCTAHHSAM OararoareHTHUX cucteM ta LLM.



2. CIpOo€KTYyBaTU METO]T areHTHO-OPIEHTOBAHOTO aHAJI3y PUHKY KPUIITOBAIIOT
13 BUKOPHUCTAHHSIM BEJIMKUX MOBHHUX MOJICIICH.

3. Po3poOuTH areHTiB-aHAJITUKIB JjIi OOpOOKM PHHKOBUX JIaHMX Ta
COLIIAJTLHOTO CEHTUMEHTY 3 BUKOPUCTAHHSAM CIIEIiali30BaHUX 1HCTPYMEHTIB.

4. BukoHaTy MporpamMHy peaji3alfilo METOJy areHTHO-OPIEHTOBAHOTO aHaJi3y
PUHKY KPUIITOBAIIOT Y BUTJISAI Be0O3aCTOCYHKY.

5. IlpoBectu €KCIIEpUMEHTAJIbHE JOCITIKCHHS e(DEeKTUBHOCTI
3aMpPONOHOBAHOTO METOJy Ha ICTOPUYHUX Ta PEaTbHUX JaHHWX, a TAKOX IMOPIBHATH
pe3yabTaTH 3 TPAIULIIMHUME CTPATETISIMHU.

Metoau pocaigxenHs. Y poOOTi BUKOPUCTAHO METOJM CHCTEMHOTO aHAI3y
JUISL TIPOEKTYBAHHSI apXITEKTYypH; areHTHO-OPIEHTOBAHWM MIIXiA JJISI MOJIETIOBAHHS
B3a€MO/IIi KOMITOHEHTIB CHCTEMH; MeToau o0poOku mpupoaHoi moBu (NLP) Ta
CEHTUMEHT-aHai3y JJis1 poOOTH 3 TEKCTOBUMHM JAaHUMU;, METOJU TEXHIYHOTO aHAIi3y
U1 00poOKku uncnoBux paniB; TexHojoriro RAG (Retrieval-Augmented Generation)
JUTsl pOOOTH 3 KOHTEKCTHOO TIaM’SITTIO; METOJM MAaTEMAaTUYHOI CTATUCTUKH JIJISl OI[IHKU
e(heKTUBHOCTI TOProBUx cTparerii (koediuient [lapna, MakcumaiibHa pocajaka).

HaykoBa HOBHM3HA ojep:KaHUX pe3yabTaTiB. CIIPOEKTOBAHO METOJ ar€HTHO-
OpPIEHTOBAHOTO aHAJI3y PUHKY KPUIITOBATIOT 13 BHKOPHCTAHHSIM BEJIUKHX MOBHHX
MoOJieed, SIKMU BIIPIZHSAETHCS BIJl AHAJOTIB IHTETPALl€l0 KIACHYHHUX IiIXOIB
TPEHAMHTY 3 aHai30M HACTpOiB (sentiment-based) Ta BUKOPUCTAHHIM MeEXaHI3MY
CTPYKTYypOBaHUX Je0aTiB, IO Ja€ 3MOry 3AIMCHIOBATH KOJICKTUBHE TNPUUHSATTS
TOPTrOBHX pIIlIEHb Ha OCHOBI 0araTOBUMIPHOTO aHalli3y PMHKOBOI 1H(opMmarlli uepes
CUCTEMY CIICIlaJli30BaHUX areHTIB IITYYHOTO IHTEJEKTY Ta 3a0e3neuye JeTajibHe
TEKCTOBE TIOSCHEHHS JIOT1KM MPUHHATUX PIIICHb Ta MIABUILYE iXHIO OOIPYHTOBAHICTb.

Anpobanisi pe3yjabraTiB kKBajdidgikaniiiHol podoTn MaricTpa ta myoJaikamii.
OcHOBHI HayKOBI 1 MpaKkTU4YHI pe3yapTaTH podoTu pAomoBiganuce Ha XVII
BceeykpaiHCchkili  HAayKOBO-TIpakTHUHIA — KOHGepeHmii  “AxTyanpHi  mpobdieMu
koM rotepHux Hayk AITKH-2025” (M. XMenpaunpkuii, 14—15 nmuctomana 2025 p.) ta
ommy6sikoBaHi B 30ipHHMKY MatepianiB koHdepenuii (Llinssipa 1. O., Pagiok II. M.,

Ckpunauk T. K. Merog areHTHO-OpIEHTOBAHOTO aHaNi3y PUHKY KPUITOBAIIOT 3



BUKOPHUCTAHHAM BEJIMKUX MOBHUX MOJIENEN. AKmyanvHi npobiemu KomMn 10mepHux HayK
AIIKH-2025 : matepianu X VII Beeykp. HaykoBO-1pakT. KOH(., M. XMeTbHUIIbKUH, 14—
15 gmucronm. 2025 p. XwmensHunbkui, 2025. C. 421-424. URL:
https://elar.khmnu.edu.ua/handle/123456789/19864).

Crpykrypa Ta o6csar podooru. Kpanidikamiiina po6ota MaricTpa CKIaaaeTbCs
13 3aBJIaHHs, pedepaTy, 3MICTY, TIEpPeIiKy CKOpOUYEHb, BCTYITY, 4 PO3/IiJIiB, BUCHOBKIB,
nepeniky nmnocwianb 3 61 HaliMeHyBaHb Ta 6 J0JaTKiB. 3arajibHuil  00OcCsT
kBanidikaiiitHoi podoTu ckiagae 144 cCTOpiHKH, 3 MOMIXK AKUX 96 CTOPIHOK OCHOBHOI'O
TeKCTy Ta 48 CTOPIHOK J0aTKiB. Y poOOTI HaBeIeHO 23 PUCYHKH Ta 15 TaOauIlh.

Kiarw4oBi cjioBa: areHTHI cCHUCTeMH, BEJIHWKI MOBHI MOJENII, KPUIITOBAIIIOTA,

Tpeitaunar, RAG, ynpaBiiHHS pU3UKOM, IHTEPIPETOBAHICTD.



3micT
TTEPEITIK CKOPOUECHD ......veeeuveeenteeetreeniteesereeneseesseeeseeeseeessseessseesssesssseessseeessseesssessssessseesnsesenes 4
2 T 7 | ST PP RPPPPUPPPPPTRR 5
PO3/1IJI 1 Amnami3 mpoGieM 1 pilmeHb y cdepl areHTHO-OpIEHTOBAHOTO aHaI3y PUHKY
KPUIITOBAITEOT . ..vvtvteeeeeesssanunureneeeeeesesssnsnsssssseeeessssssnnnsssssseeesessssssnsnssssseeeessssssnmnsssseeeeeesessnnnns 7
1.1 Anani3 OCHOBHHX MOHSTH 1 TPOILIECIB PUHKY KPUIITOBAITEOT .....vvveervreenrreenereenereennseennnes 7
1.2 AHai3 TpoOJeM PUHKY KPUIITOBAITIOT ......eeervreeererreeesareeesssseeessssesessssessssssesssssessnssees 12
1.3 AHAITI3 TCOPETHTHHMX PIIIICHD .......eeeeitveeeerreeesrreeesreeeassseeesessesessssesesssseessssseesssseesnssees 15
1.4 MeTta Ta TOCTAaHOBKA 320aU1 JOCITIIMKEHHS . ...ueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeenaeeeeeennnns 22

PO3AUJI 2 IIpoexTyBaHHS METO/Iy ar€HTHO-OPIEHTOBAHOTO aHAJI3y PUHKY KPUIITOBAJIOT 3
BUKOPUCTAHHAM BEIIMKUX MOBHHUX MOJICIICH ....vvveeeeriirieeeeeiiieeeeeniieeeeeennseeeesssnnneeessssnseeens 23
2.1 Po3po0ka KOHIIENTYyalbHOI CXEMU METOJIYy Ta apXITEKTypPH B3a€EMOII areHTIB ........ 23

2.2 OyHKITIOHATBHA POJIb BEJIMKUX MOBHHUX MOjIeNiel y 3a0e3edeHH1 poOOTH areHTiB. 28
2.3 MeTonuka iHTerpanli aHajaizy CEHTUMEHTIB Ta TEXHIYHUX 1HIUKATOPIB y €IMHUN
MIPOTIEC TIPUMHSTTS PIILICHD ....eeeuevreeeereeeanereessseeeessseeeessseessssseesssseessssssessssseesssssessssssessnssees 32

2.4 Oprani3aiiisg OTOKIB JJaHUX Ta MONEPEIHbOI 00OPOOKH TEKCTOBOT 1 pUHKOBOL

THOOPMALIIT Y PAMKAX METOJLY ..vvvveeenereeersureeeaereeessresessseesssseessssseessssssessssseesssssessssssesesssees 34
2.4.1 3aranbHi MAXOIU A0 POOOTH 3 TAHUMU .....eeeeevreeeserreeaeereeesereeeesseeesssessssseeessnses 34
2.4.2 PoO0OTA 3 TEKCTOBUMH JTAHHUMH........cceeiuveeeeereeeerreaessseessaseeessssesessssesssssssesssssesannns 36
2.4.3 POOOTA 3 PUHKOBUMU JTAHUME .......veeeevveeeeureeenrseeessseesssseeesssseessssssessssssesssssesennns 39

2.5 MeToau OIIHKY SKOCTI 1 3a0e3NeUYeHHs BaJIiIHOCTI TeHepallii Ta MiHiMizaii

TamFOIUHALI BMM ..o 40
BHCHOBKH IO POBIIITY 2 ..ooouiiiiiiieiiieeeieeeieeeieeeteeesteeessaeessseessseessseesssaeesssessseessseesssesssenns 43
PO3AUJI 3 [Iporpamua peasnizaiiisi METOJly ar€HTHO-OPI€EHTOBAHOTO METOY aHA13y PUHKY
KPUITOBATIOT 3 BUKOPUCTAHHSAM BBM .....coiiiiiiiiiiiiiiiiiee et 44
3.1 3acobu Ta CepeIOBUIIE MPOTPAMHOT PEATIBALIT ....vveeeerreeeereeeeireeeerreeeereeeessreeeennens 44
3.2 IIpoekTyBaHHS apXITEKTYPH siipa CUCTEMU Ta JIOT1KMA OPKECTPAllli areHTIB............. 49
3.3 IIporpamua peamizairisi areHTiB 3 BUKOPUCTAHHIM BMM ..........ccccovviiiiiiiiieee, 54
3.3.1 ITigcucreMa KOMAHIA ATE€HTIB-AHATITHKIB ....ueeeeeeneeeeeeeneeeeeeeeeeaeeeeeaeeaeeeeeanaaeeeeens 54
3.3.2 [lincucreMa KOMAHINA Ar€HTIB-TOCTIIHIKIB ... uueeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeennaaeens 57
3.3.3 IIiICUCTEMA ATCHTA-TPCHIICPA. .. vveeeerrreeereeeeereeessreeesseeeassseeesssseeasssseesssseeesssseeans 60

3.3.4 TlincucreMa KOMaHIU areHTIB PUBUK-MEHEIKEDIB ...uvvveeerereeerrreeerereeeenereeeneneeans 61



3.3.5 IlizcucreMa areHTa yrpaBIIHHSI TOPTPEIIEM ...cccuvveeererieeeereeeerreeeeareeesreeessneeens 62

3.4 InTerparriss MexaHi3MiB JOBIOCTPOKOBOI IMam’ STl Ta peIeKCii areHTIB ................... 63
12770013 (0):3 87 001 (0I5 1031 4 By | 20 TR SRUSPPSIIN 65
PO3AJI 4 ExcnepuMeHTanbHI JOCTIPKEHHS Ta  OIIHIOBAHHS METOJy areHTHO-
OpIEHTOBAHOTO aHAII3y PUHKY KPUIITOBAJIOT 3 BUKOPUCTAHHIM BBM.........cccviiin, 67
4.1 Po3ropTaHHs Ta HaJlalITYBaHHS €KCIIEPUMEHTAIBHOTO CEPEAOBUIIA ......evveeenneaeeenee. 67
4.2 B3aemojis 3 METOJIOM Ta HaJAIITYBaHHS MPOrPAMHOT PEATIBAIIT ....vvveeeeereeeeveennnee 69
4.3 IlpuxnagHe TeCTyBaHHS MPOTrPaMHOI peaizailii 3aporoHOBAHOTO METOY ............ 72
4.4 ExcriepyMeHTalIbHE TECTYBaHHS Ta OLIHIOBAHHS €(PEKTUBHOCTI METO/Y .........c..n.... 81
BUCHOBKH 1O PO3BIIIITY 4 ..eeiiviieeiiieeeiiteeeiteeesiteeesteeeeeteeessteaeessseessssaaessssaesessseesnsseesenssees 88
3ATATBHI BUCHOBKH ... teeutteuteettenttesttesateeteesstesstesaseenseenseenseesseesasesaseenseenseesasesssesnseenseenseenns 89
TIEPEIIIK TIOCHUITAHD ... . eeeeereeeeetreeesreeesseseeeassseeassseeeeasseesassseeessseesasssesssssesessssessssssesssssessnssees 91

Jlonatku



Ilepesik ckOpo4eHb

Cxopo4eHHs1, TEPMiH,

IHosicHeHHst
MO3HAYEHHS
b/l baza nanux
BBM Bennka MoBHA MO€EIb
KPM KBamidikariitna po6ota mMarictpa
LI I Ty4yHuii iHTENEKT
Al Artificial intelligence
API Application Programming Interface
ATR Average True Range
BB Bollinger Bands
CEX Centralized Exchange
COT Chain-of-Thought
DEX Decentralized Exchange
EMA Exponential Moving Average
FOMO Fear Of Missing Out
LLM Large language model
MA Moving Average
MACD Moving Average Convergence Divergence
MCP Model Context Protocol
ML Machine Learning
OBV On-Balance Volume
RAG Retrieval-Augmented Generation
REST Representational State Transfer Protocol
RSI Relative Strength Index
SMA Simple Moving Average




Beryn

AKTyaJbHiCTb TeMH. PHHOK KpHUNTOBaIIOT XapaKTEPU3Y€EThCS BHCOKOIO
BOJIATWJIBHICTIO Ta JUHAMIYHICTIO, 110 YCKJIAJHIOE MPOLIEC MPUUHSATTS 1HBECTULIIMHHUX
pimeHsb. TpaauiliiiHi METOAM TEXHIYHOTO aHaji3y YacTO BUSBISIOTHCS HEIOCTATHBHO
e(eKTUBHUMHU B yMOBax 1H(OpMaIIAHOIO IIyMy Ta BIUIUBY HOBMHHOTO ¢oHy. CydacHi
Benuki MoOBHI wmojeni (LLM) paemMoHCTpyrOTh 3HAa4HUM MOTEHHiadl B  0oOpoOll
HECTPYKTYPOBAHUX JaHUX, MPOTE iXHE BUKOPUCTAHHSA SIK OKPEMHX IHCTPYMEHTIB 0OMEKEHE
npoOiemMaMu «rajilolUuHaLli» Ta OpakOM KPUTUYHOTO MUCIEHHS. Y LbOMY KOHTEKCTI
aKTyaJIbHUM € pO3pOOJIEHHS METOAY, SIKUW MO€JHY€ aHamTU4YHI MoxumBocTi LLM 13
MYJIbTHAr€HTHOIO apXITEKTYpOIO, 110 IMITYyE poOOTy npodeciiiHoi IHBECTULIIMHOT KOMAaH U
yepe3 MEXaHI3MU crienianizaiii, 1e6aTiB Ta OararopiBHEBOI Bepu(iKalii pillieHb.

O06’€eKT A0CHiTAKEHHS — TIPOIIEC aBTOMATHU30BAHOTO aHaJI3y PUHKOBHX JIAHUX Ta
NPUIHATTS TOPTOBUX PIlIEHh HA PUHKY KPUIITOBAIIIOT.

IIpeaMer pgocaigkeHHsI — METOJl AareHTHO-OPIEHTOBAHOTO aHaNi3y, MOJEIl
B3a€MOJIIi 1HTEJIEKTYyaJIbHUX areHTIB Ha 0a3i BETMKUX MOBHHMX MOJIEJEH Ta alrOpUTMU
1HTEerpauii pI3HOPIAHUX JAHUX JJIs IPOTrHO3yBaHHS PUHKOBOI AUHAMIKH.

Meta po6oTH — MiABUIICHHS €()EKTUBHOCTI MPUNHATTS TOPrOBUX pIIIEHb Ha
KPUNITOBATIOTHOMY PHHKY dYepe3 TNPOEKTYBaHHS Ta IHTETpaIlil0 METOAYy areHTHO-
OpIEHTOBAaHOTO aHali3y 3 BUKOPHUCTAHHSAM BEJIUKUX MOBHHMX MOJI€JIE Ha OCHOBI
0araToareHTHOI apXiTEeKTYpPH.

Jl1is MOCATHEHHSI TOCTABICHOT METH HEOOX1HO PO3B’A3aTH TaKi 3aBJAHHS.

1. IlpoananizyBaTy HassBHI MIJIXO0IH JI0 aBTOMATH30BAHOT'O IHBECTUIIIMHOTO aHATI3Y
KPHUIITOAKTHBIB 13 BUKOPUCTAHHSIM OaraToareHTHUx cuctem Ta LLM.

2. CIpOo€KTyBaTH METOJI ar€HTHO-OPIEHTOBAHOTO aHAI3Y PUHKY KPHUIITOBAJIOT 13
BUKOPUCTAHHSAM BEJIMKUX MOBHHUX MOJIEJICH.

3. Po3pobuTH areHTiB-aHAMITUKIB i1 OOpPOOKH PUHKOBHUX JaHHMX Ta COLIAIBHOTO
CEHTHMEHTY 3 BUKOPUCTAHHSM CIEIliai30BaHUX 1THCTPYMEHTIB.

4. BukoHaTl MpOrpaMHy peajizallil0 METOJy areHTHO-OPIEHTOBAHOTO aHaji3y

PUHKY KPUIITOBAIIOT y BUTJISA1 BEO3aCTOCYHKY.
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5. [IpoBecTH ekcrnepuMeHTaIbHE JOCIIKEHHS! €(PEeKTUBHOCTI 3alMpONOHOBAHOIO
METOJy Ha ICTOPUYHUX Ta pEATbHHX JaHUX, a TaKOoX TMOPIBHATH pe3yibTaTH 3
TpPaJAUIITHUMU CTPATETISIMH.

Metoau gociizkeHHs. Y poOOTi BUKOPUCTAHO METOIU CHCTEMHOTO aHaJi3y st
MIPOEKTYBAHHS apXITEKTYPH; areHTHO-OPIEHTOBAHUN IMIAX1J JJII MOJEIIOBAHHS B3a€MOJIIT
KOMITOHEHTIB CHUCTeMH; MeToau 00poOku npupoanoi MoBu (NLP) Ta ceHTUMEHT-aHami3y
JJIs1 pOOOTH 3 TEKCTOBUMH JaHUMU;, METOJM TEXHIYHOTO aHaJi3y Il 0OpOOKH YHUCIOBUX
psni; texHonorito RAG (Retrieval-Augmented Generation) st po60TH 3 KOHTEKCTHOIO
nam’sSTTI0; METOJAM MAaTeMaTUYHOI CTATUCTUKH IS OIIHKM €(EKTUBHOCTI TOPTOBHX
ctpareriii (koedimient [llapna, MakcumalibHa Mpocajika).

HaykoBa HoBHM3Ha oJep:kaHMX pe3yabTaTiB. CIpOEKTOBAHO METOJ| areHTHO-
OpIEHTOBAHOTO aHAJi3y PUHKY KPUIITOBAJIOT 13 BAKOPUCTAHHIM BEJTMKUX MOBHUX MOJICIICH,
SIKUW BIAPI3HIETHCS B1JI AaHAJIOTIB 1HTETPAIIEI0 KIIACUYHUX MIAXOIB TPSHIUHTY 3 aHATI30M
HacTpoiB (sentiment-based) Ta BUKOPUCTAHHAM MEXaHI3MYy CTPYKTYpOBaHUX Je0aTiB, 1110
Ja€  3MOTY 3A1MCHIOBATH KOJEKTUBHE MPUUHATTA TOPrOBHX pillleHb HA OCHOBI
0araToBUMIPHOTO aHaJli3y PUHKOBOI 1H(GOpMAIIil Yepe3 CUCTEMY CIIelialliI30BaHUX areHTiB
MITYYHOTO 1HTEJCKTY Ta 3a0e3leduye JeTaqbHe TEKCTOBE MOSICHEHHS JIOTIKM MPUWHSTHX
pIIIEHB Ta MIABUIILYE TXHIO OOTPYHTOBAHICTb.

AnpoOauisi pe3yabraTiB KBajipikawinHoi podoru Maricrpa Ta myoOJaikaiii.
OCHOBHI HayKOBI 1 MPAKTUYHI pe3ynbTaTh podoTu Aonosinanuck Ha X VII Beeykpaincbkii
HayKOBO-TIpaKTUYHINA KoHpepeHIi “AxkTyanpHl npobdiaeMu komm rorepHux Hayk AITKH-
2025”7 (M. XmenpHuLbKUH, 14—15 mucromama 2025 p.) Ta omyOumikoBaHi B 30ipHUKY
MatepiaiiB KoHdepeHii [1].

Crtpykrypa Tta o6car podoru. Kpamidikariiina po6oTa Marictpa CKIadaeThCs 13
3aBmaHHs, pedepary, 3MICTy, TEPeNiKy CKOpPOuYeHb, BCTYIy, 4 pO3AUTB, BHCHOBKIB,
nepeniky nocuianb 3 61 HaliMeHyBaHb Ta 6 OAATKIB. 3arajgbHUM 00csAr KBasi(dikaiiHol
pobotu ckianae 144 cTopiHKH, 3 MOMIK SKHMX 96 CTOPIHOK OCHOBHOTO TEKCTy Ta 48
CTOPIHOK J0J1aTKiB. Y po0OOTI HaBeJieHO 23 pUCYHKH Ta 15 TaOGnuilb.

KarwuyoBi cioBa: kpunrtoBaiioTa, TPEeHIWUHT, Benrka MoOBHa Mojenb (LLM),

MYJIbTUAr€HTHA CUCTEMA, IITYYHUN 1HTEJIEKT, TEXHIYHUHN aHall3, CCHTUMEHT-aHali3.
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PO3A1JI 1 AnaJji3 npo0JieM i pitieHs y cepi areHTHO-OPiEHTOBAHOI0 AHAJII3Y

PHHKY KPHUNITOBAJIIOT

1.1 AHani3 OCHOBHUX NOHATH i MPOLECIB PUHKY KPUNTOBAJIIOT

B ocrtanHe mecATWIITTS KPUNTOBAIIOTH Ta TEXHOJOTIA OJIOKYEHH CTaiu
byHAaMEeHTAIBHUMU py1IisiMU IU(GpoBoi TpaHchopmalii y piHaHCOBOMY CEKTOPI, a TAKOXK
y OaraThoX iHIMX cdepax CBITOBOI €KOHOMIKHU [2]. 3 0HOTrO OOKY, BOHM 3a0€3MeUyIOTh
JIEIEHTpaTi3aIlito0, MPO30PICTh 1 HOBUHM PIBEHb 3aXUCTy JaHUX, a 3 1HIIOTO OOKy BOHHU
NOPOKYIOTh HOBI PU3MKH, NMPOOJEMH PEryJidilii, a TaKoXX BaJOTWIBHICTb PUHKY, IIO
BILJIMBAE HA 1HBECTOPIB Ta KOPIOPATUBHUMN CEKTOP [3].

HesBakatoun Ha 3HAYHHWIA TOTEHIIIAT, OJOKYCHH-CUCTEMH CTUKAIOTHCS 3 HU3KOIO
BUKJIMKIB: MAacIITa0OBaHICTh, €HEProeeKTUBHICTh, PEryJATOPHA HEBU3HAYEHICTh Ta
nuTaHHs KoHdineHuiiHocTi [4]. Moro momanbIunii po3BUTOK MOXeE CyTTEBO BILIMHYTH HA
apXITEKTYpy LHU(PPOBUX EKOHOMIK Ta coulaabHuX 1HCTUTYTIB y XXI cromitti. [Ipobiema
BOJIATHJIBHOCTI, BUKJIMKY MacIlITa0yBaHHS, PEryJIATUBHI MUTAHHA Ta [U(GPOBa IPAMOTHICTb
— 1€ KITFOYOB1 HAIIPSIMKU ISl TIOJIAJIBIIHMX JOCTIKEHb [5].

TakoX BaXXJIMBUM aCIEKTOM SIBJISIFOTHCS KPUNTOBATIOTHI O1pki — PyHIaMeHTaIbHa
1H(GpacTpyKTypHa CKJIagoBa HU(PPOBOI €KOHOMIKH, sika 3a0e3rnedye MeXaHI3MH OOMiHY,
I[IHOYTBOPEHHS Ta JIKBITHOCTI JIJIs KpUIITOBATIOT. J{J11 HOBHOTO pO3yMiHHS IXHBO1 TPUPOIU
HEOOX1/THO I€TaTbHO PO3TIISTHYTH KIIOYOBI MOHATTS, 110 JIEKaTh B OCHOBI iXHBOI po0OTH, a
TaKOXX TMpOaHaII3yBaTH PI3HUIKO MDK IIEHTpPaIi30BaHUMHU 1 JCIHEHTpaTi30BaHUMU
wiarpopmMamMu, a TaKOX iXHIO poJib y Tporeci (OpMyBaHHA PHHKY Ta B KOHTEKCTI
Tpeuaunry [6].

HeuentpanizoBani 0ipxi (DEX) — e nmpoTtokosnu, moOyoBaHi Ha OJI0KYEHHI, SIKi
J03BOJISIIOTH KOPUCTYBa4aM TOPTYBAaTH HAIMpsAMYy 31 CBOIX raMaHIliB 0e3 mepenavi aKTUBIB
TpPEeTil CTOpOHI. Yci omepaiii BUKOHYIOThCS 4Y€pe3 CMapT-KOHTPAKTH, IO TapaHTye
MIPO30PICTH 1 BIICYTHICTD LIeH3ypH [7].

Hentpanizorani 6ipxki (CEX) — e miatdopmu, mo (yHKIIIOHYIOTh 32 MOJEILIIO

TpaauIliiHUX (PiHAHCOBUX I1HCTUTYLIM. BOHM BHUCTyHawTh sIK JOBIPEHI MOCEPETHUKH,
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KOHTPOJIIOIOYM aKTHUBU KOPUCTYBaYiB, BEpUPIKyIOUN IXHIO 0CO0Y 1 3a0€3Meuytoun BUCOKY
MIBUIKICTh BUKOHAHHS yTOJ 3aB/SKH IICHTPAIi30BaHUM cepBepam [8].

VY KOHTEKCTI TPEeHAMHTY KPUNTOBAIIOTHI Oip>kKi BUKOHYIOTh TPH KIIFOYOB1 (DYHKIIII:
dacuirtariist yroj, GopMyBaHHs I1iH Ta 3a0€3MEeUEHHS JIIKBIAHOCTI.

[To-nepie, Oipi CTBOPIOIOTH YMOBH ISl €(EKTUBHOTO 3ITKHEHHS TOMUTY W
npormno3uilii. be3 HuX K0KeH YYaCHUK pUHKY MaB OW LIYKaTH KOHTpareHTa iHAUBIAYaJbHO,
mo Oyno 6 excrpemasibHO HeedekTMBHO. CEX 3a0e3nedyroTh MUTTEBE BUKOHAHHS
PUHKOBHX OPJIEPiB 3aB/SKH IIEHTPaI30BaHii apXiTeKTypi, Toi sk DEX BUKOPHCTOBYIOTH
aJITOPUTMIUHI MEXAHI3MHU JJIsI aBTOMATUYHOTO 00MIHY [9].

[To-npyre, came Ha Oipxkax GoOpMyeEThCS pUHKOBA IliHA KpunToBamoTH. [liHa HE €
YHIBEPCAJIbHOI0 — BOHA BapIIOEThCS MDK IUIaT(GopMaMu B 3aJ€AKHOCTI BIJ JIOKAJIbHOI
JKB1AHOCTI, ane ocHOBHI CEX 4acTo BUCTYNarOTh peepeHTHUMH TOUKaMU JJIs1 1HAEKCcallii
I[IH y BCili ekocucteMi. ApOiTpaxkHl Tpeiliepd BUKOPUCTOBYIOTH Il BIAMIHHOCTI IS
OTPUMaHHA NPUOYTKY, OJJHOYACHO CIPUSIOYM BUPIBHIOBAHHIO I[1H M1k miatdopmamu [10].

[To-Tpete, Gipki € HKEPETOM JIKBIAHOCTI, 1[0 KPUTUYHO JJI CTAOUIBHOCTI PUHKY.
Bucoka JiKBITHICTh TO3BOJISE BEIUKUAM IHCTUTYI[IHHUM 1IHBECTOpPaM BXOJIUTU Ta BUXOJIUTU
3 mo3uliid 0e3 pi3KuX KoiauBaHb WiH. Y Bunaaky DEX nikBiHICTH 3a0e3ledyeTbes
CHUJIBHOTOO Yepe3 MyJIH, 1110 IEMOKPATU3YE MPOIIEC, ajie pOOUTH HOTO O1IbIIT BPA3JIMBUM JI0
BOJIATUJILHOCTI Ta PU3UKIB HEB si3ku [11].

Kpim TOro, cywyacHi Oip»ki 1HTErpyrOTh IHCTPYMEHTH ISl TE€XHIYHOI'O aHAJI3Y,
QITOPUTMIYHOI TOPTiBII, KPEIUTHOTO IIeYya Ta JEPUBATHBIB, IO TNEPETBOPIOE iX Ha
MOBHOLIIHHI TOPTOBEIbHI MallJaHUMKH, IOPIBHSAHHI 3 TPAAUIIIMHUMHA (POHIOBUMU O1p>KaMHU.
OpmHak 15 CKJIAIHICTh TaKOX 301JbIIyE PU3UKH JIJI1 HEOCBIYEHUX YYaCHUKIB, OCOOJIMBO B
YMOBaX BIJICYTHOCTI €IMHOTO PETYJISITOPHOTO cepenoBuiia [12].

OTxe, KpUNTOBATIOTHI Oip’Ki — 1€ HE MPOCTO TEXHIYHI MiatGopmu st oOMiHy, a
CKJIaJIHI €KOHOMIYHI CUCTEMH, SIKi (POPMYIOTh CTPYKTYpPY PHHKY ITM(POBUX aKTHBIB. BoHU
MOETHYIOTh €JEeMEHTH (PiHaHCOBOI 1H(MPACTPYKTYpH, TEXHOJOTIYHOI I1HHOBAIl Ta
COIIIaJIbHOTO KOHTPAKTy MK YyYaCHHUKaMH, 3a0e3Nedyrodd OJHOYACHO €(EKTUBHICTD,

Oe3IeKy Ta aBTOHOMIIO 3aJIe’KHO BiJl 00paHoi Mojieni opranizaiii [13].
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Jjist moyaTKy BapToO po3i0paTrcs 3 OCHOBHUMM MOHATTAMM KPUMNITOBATIOTHUX O1pIK,
aKi Oe3mocepeIHh0 BIUIMBAIOTH HA TMPOIIEC TOPTiBIi, IMIHOYTBOPEHHS Ta B3a€EMOJIIIO
KOPHCTYBaUiB 13 INIaT(HOpMOI0:

JIIKBIIHICTH — 1I€ 3/IaTHICTh aKTUBY OYTH IIBHJKO KYIUICHHMM a00 MpojaHuM 0e3
ICTOTHOTO BILJIUBY Ha MOTO PUHKOBY IliHY. BHcCOka IIKBITHICT O3HA4ae€, 1m0 Ha Oipxi
JIOCTATHbO TOKYIMIIIB 1 MPOJABIIIB, 100 yroau BUKOHYBAJIKMCS MHUTTEBO 3a CTaO1ILHOIO
igoro [14].

Crpen — pi3HULS M1 HaWBHIIOIO I[IHOIO MOKYIKH 1 HAMHIKYOIO IIHOK TIPOJAKY.
By3bkuii cripes CBIJUUTHh MPO BUCOKY JIKBIIHICTb, TOAl SIK IIMPOKHUI CHpel BKa3zye Ha
HU3bKY aKTUBHICTh PUHKY.

OpnepOyk — 1€ €JNEeKTPOHHUM >KypHal yCIX BIAKPUTHX JIMITHUX OpJIEpiB Ha
KYIIBIIO Ta NpoAax akTuBy. OpaepOyk XapaKTepHUW IS LEeHTpailizoBaHUX Oipx. Bin
CKJIQJIAETHCS 3 BOX CTOPIH:

bid wiHM, 3a K1 MOKYILI FOTOBI KYITyBaTH;

ask 11iHm, 3a K1 MPOAABII TOTOBI MTPOJIABATH.

[Tynu TiKB1THOCTI — MEXaH13M, 1110 BUKOPUCTOBYETHCS B JICLIEHTPATI30BaHUX O1prkax
3aMICTh OpAepOYKIB. YHUACHUKHU JENOHYIOTh apH TOKEHIB y CMApT-KOHTPAKT, CTBOPIOIOYH
pe3epB, 3 KOO 1HII KOPUCTYBaul MOXKYTh OOMIHIOBATH aKTHUBU. 3a HAJAHHS JIIKBIIHOCTI
IIpOBaiiiepu OTPUMYIOTh KOMICIT 3 yTOJI, ajleé HECyTh PU3HUK HEB s3KH [ 15].

Kowmicii — Bunaropoa, siky 6ip>ka abo mepexka orpumye 3a 00pooky yroa. Ha CEX
11e 3a3BUYai (hiKCOBaHMM B1JICOTOK Bij 00csTy yroau, Toal sk Ha DEX kowmicii ckiagaroThes
3 IBOX YaCTHH: KOMICii IPOTOKOJY Ta Ta30BUX BUTPAT MEPEXKI.

ToprosenbHi mapa — 11e KOMOiHAIlIS TBOX aKTHBIB, MK SKMMHU MOXJIMBUNA OOMIH Ha
Oip>xi. BoHa Bu3Hayae, SKUM aKTUB MOXKHA OTpUMaTh B OOMIH Ha iHImMK. HasBHICTH
PI3HOMaHITHUX Map PO3MIMPIOE MOKIUBOCTI TPEHAUHTY, T03BOJISIIOYH YHUKATH MOCTIHHOTO
KOHBEPTYBaHHA B ¢iat abo cTeibiakoinu [16].

TokeHH y KOHTEKCTI KpUTITOBAIIOTHUX O1p kK 3a3BHUYail BIIHOCUTHCS 10 ITU(GPOBOTO
aKTHBY, 1110 ICHY€ Ha OCHOBI 1HIIIOTO OJIOKYEIHY, Ha BIIMIHY BiJ] KOIHIB, SIKi MalOTh BJIACHY

MEpPEXY.
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bararo kpunToBamOTHUX OIpXK BHUIYCKAIOTh BIJIACHI HATUBHI TOKEHH, SKI
1HTErpoBaHi B ekocuctemy miatopmu [17].

i TOKeH! YaCTO BUKOPUCTOBYIOTHCS JJIA:

3HUKEHHS KOMICIH 3a TOPTiBIIIO;

y4acTi B TOJIOCYBaHHIX LIOJ0 JICTUHTY HOBUX aKTHBIB;

OTPUMAaHHSI TACUBHOTO JI0XOJly Yepe3 CTEUKIHT;

JOCTYITY 10 €KCKJIFO3UBHUX (PYHKIIIH.

OTxe, HATUBHUI TOKEH CTa€ He JuIle (PiHAHCOBUM THCTPYMEHTOM, a i MEXaH13MOM
YOpPAaBJIIHHS Ta MOTHBALII] KOPHCTYBAUIB.

MapxkeTr-Melikepu — 1€ YYaCHUKH PUHKY SIK1 TIOCTIMHO BUCTaBISIIOTH K OPJIEPU HA
KYIIBJIIO, TaK 1 Ha MPOJax, 3a0€3Meuyroun JKBIIHICTh. BOHM OTpuMyIOTh NMPUOYTOK 32
paxyHok crpeny Mix bid 1 ask [18].

['mubuHa puHKY — 11e Mipa TOTO, HACKIJIbKU BEJIMKUN OOCIT aKTUBY MOXKHA KYIIUTH
abo mpoaatu 0Oe3 ICTOTHOrO BIUIMBY Ha IiHY. BoHa Bi3yamnizyerbcs uepe3 rpadik, 1o
MoKa3ye 00CSATH Op/IepIB HA PI3HUX PIBHSAX 11H. Brcoka rimubuHa o3Havae, 1110 HaB1Th BEJIMKI
YTOJU HE CIPUYUHSATD PI3KUX KOJIMBAHbD.

OOcsr TOpriBil — 1€ 3arajibHa BapTICTh aKTHUBIB, OOMIHSHUX Ha Oi1pK1 3a NEBHUMI
nepion. Bucokuii oOcAr CBITYUTH TPO AKTUBHICTH PHUHKY, JOBIPY KOPHUCTYBayiB 1
HAJIIHHICTh I[IHOYTBOPEHHS.

{1 moHATTS pa3oM (QOpPMYIOTh MOBY KPUIITOPHHKY 1 JO3BOJISIIOTH TpeHaepam,
1HBECTOpaM Ta aHaMTHKaM e(EKTUBHO OIIHIOBATH YMOBH TOPTIBIi, MOPIBHIOBATH
wiarpopmu Ta npuiiMath OOTpyHTOBaH1 pimieHHS. be3 po3ymiHHS Takux TEpMiHIB
HEMO>KJIUBO MOBHOIIIHHO B3a€MOIISITH 3 CYYAaCHUMU KPUINITOBATIOTHUMHU OipKaMu — Hi SIK 3
TEXHIYHUMH THCTPYMEHTAMH, Hi SIK 3 EKOHOMIYHUMH THCTUTYTaMH.

TpelauHr KPUNTOBAIIOTOIO 1€ JISUIBHICTH, CHOPSIMOBAaHA Ha KYMIBIIO Ta MPOAAXK
M(POBUX AKTUBIB 3 METOIO OTPUMAaHHS IPUOYTKY BiJ KOJMBAHb IXHHOI PUHKOBOI BAPTOCTI.
IcHye KilbKa KITIOYOBHX MIAXOIIB 0 TPEHIMHTY, KOXKEH 3 SKHX BIAPIZHIETHCS YaCOBUM
TOPU30HTOM, PIBHEM aKTUBHOCTI, METOJIaMH aHaI3y Ta IPodijIeM PU3HKY.

CkanpIliHT — HalO1IBI iIHTEHCHBHA hopMa TPEUJAMHTY, OpIEHTOBaHA HA OTPUMAaHHS

MIHIMaJbHOIO, ajJ€ YacToro MpuOyTKy BiJ MIKPOKOJMBAHb ILiH. YTOIAW TPUBAIOTH BiJ
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KUTBKOX CEKYH]I /10 KUIbKOX XBWJIMH. L{s1 cTpareriss BUMarae BUCOKOI IIBUAKOCTI PeaKIlii,
HU3BKMX KOMICI Ta MpPAMOro JOCTYyIly 10 TJIMOMHM pHHKY. CKalbliepd 4YacTo
BUKOPUCTOBYIOTH Level 2-m1ani, Hanpukiam opaepOoyK y peaibHOMY 4aci, 1 30CepeKyI0ThCS
Ha Iapax 3 BUCOKOIO JIKBIIHICTIO [19].

Heittpeiinuar — mependavyae BIIKPUTTS Ta 3aKPUTTSA TO3UINN y MeXaxX OJHOTO
TOProBOro JHS, 00 YHUKHYTH PHU3MKIB, MOB’SI3aHUX 13 HIYHOIO BOJATHIBHICTIO a0o0
30BHIIIHIMH NOISIMU. JlelTpeliepy CiuparoThCsl HA TEXHIYHUN aHalli3, BUKOPUCTOBYIOUH
TEeXHIYHI IHIUKATOPH Ta TaTepHU rpadikiB A i1eHTH(IKAIT TOYOK BXOAY Ta BUXoay [20].

CBIHT-TpEUAMHT — OPIEHTOBAHUN HA CEPEIHBOCTPOKOBI KOJUBAHHA — BIJl KUIBKOX
JTHIB JI0 KUTHKOX THOKHIB. L{el miaxij moeaHye eIeMeHTH TEXHIYHOTO Ta (yHAaMEHTAIBHOTO
aHami3y, e Tpehaep MOKe BIJICTEKYBaTH HE JIMIIE TEXHIYHI 1HIUKATOpPU Ta TpadiuHi
MOJIEN, a ¥ moJIii B €KOCUCTEMI, SIKI MOXKYTh CIIPUUYUHUTH XBUJI1 I[IHOBOi aKTUBHOCTI.

[To3umiiHui TpeHUHT — HAUOIMIKYMI 10 THBECTYBaHHS, ajie BCE K 3aJIMIIAETHCS
aKTUBHOIO cTpateriero. Bin 0a3yeTbcs Ha aHAN131 MAKPOTPEH/IIB, TAKUX SIK LUKIIA XAJIBIHTY
Bitcoin, MaKpo€KOHOMIYH1 TOKa3HUKH, 200 TJI00aIbHI 3PYIIIEHHS B PETYJISTOPHIN MO THIII.
[To3umii MOXYTh yTpUMYBAaTHCS MICALSIMU a00 HaBITh POKaMH, aje 3 TMOCTIMHUM
MOHITOPUHIOM KJIFOYOBHUX PIBHIB MIATPUMKH Ta onopy [21].

OKpiM 9aCOBUX PaMOK, BOXKJIMBUM € METOAOJIOTTYHUHN IiaxXiA. biasmricTe Tpehaepin
BUKOPUCTOBYIOTh KOMOITHAI[I}0 TEXHIYHOI'O aHAI3Yy, AKUM BUBYAE ICTOPUYHI LIHUA Ta 0OCATH
JUIsL TIPOTHO3YBaHHA MalOyTHIX pyXiB, 1 (yHIaMEHTaJIbHOrO aHajidy, LI0 OLIHIOE
BHYTPIIIHIO IIHHICTh aKTHMBY Ha OCHOBI HOTO TEXHOJIOTTYHOI apXiTEeKTypH, KOMAaHIH,
CHUIBHOTH, BUITYCKY TOKEHIB Ta IHTETpallii B peajbHl eKOHOMIYHI mporecu [22].

VY KpUINITOPUHKY TakoXK HaOyBae MOIIUPEHHS OHYEWH-aHall3 — BUBYEHHS JaHHUX
Oe3rnocepeIHb0 3 OJOKYEHHY, HANpHUKIAJ, aKTUBHICTh TaMaHIlB, OOCITH TpaH3aKIIiH,
pe3epBH Ha Oiprkax, 10 JO3BOJISIE BUSBISATH PaHHI CUTHAIM 3MiH Y OBEIIHLI PUHKY [23].

[lenTpanbHy poJib Yy TPEWIMHTY BIIITPAIOTh KIFOYOBl IOHATTS, Taki SK
BOJIATHJIBHICTb, JTIKBIIHICTh, MapKUHATBHA TOPTIBJISA, CTOI-JIOCC 1 TEHK-TIPOdiT opaepH, a
TaKOXX TEXHIUHMH 1 QyHIaMEHTAIBHUIN aHai3.

BonaTunbHICTh, XapakTepHa JJIsi KPUNTOBAIIOTHOTO PUHKY, OJHOYACHO CTBOPIOE

MOJKJIMBOCTI JJIsl 3HAYHOTO MPUOYTKY Ta MIABUINYE PU3UK 30UTKIB. JIIKBIHICTH BU3HAUAE
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JIETKICTb, 3 IKOIO aKTUB MOKe Oy TH KYTUIEHHI a0 MpoaaHuii 6€3 ICTOTHOTO BIUIMBY Ha HOTO
iHy. MapkuHalibHa TOPTIBIIA J03BOJISIE TpeiliepaM BUKOPUCTOBYBATH KPEIWUTHI KOILITH
JUTs 301IBIIEHHS pO3MIPY MO3MIIIH, 110 MOCHITIOE SIK TOTEHIIHHUIN MPUOYTOK, TaK 1 MOXKIIUBI
30uTKH [24]. Opepu TUIly CTON-JIOCC 1 TEUK-TPOQIT CIYTYIOTh IHCTPYMEHTAMHU YTIPABIIIHHS
pU3UKaMU, aBTOMAaTUYHO 3aKPHUBAIOYM YTOJM MPU JOCATHEHHI MEBHUX I[IHOBUX PiBHIB.
TexHIUHMI aHal3 IPYHTYEThCA Ha IHTEPHpPETallii ICTOPUYHUX LIHOBUX JAHUX 1 Ipadikis,
TOAL SIK (PyHIAMEHTAJIbHUN aHali3 OI[IHIOE BHYTPIIIHIO LIIHHICTh aKTHBY Ha OCHOB1 HOro
TEXHOJIOTIYHHX, EKOHOMIUHHX 1 COIIAJIbHUX XapaKTepUCTHK [25].

VY cyKymHOCTI TPEHAMHT KPUNITOBATIOTOIO € CKIIATHUM, JUHAMIYHUM MPOIIECOM, IO
BUMAarae rimbOKOro PO3yMiHHS SIK PUHKOBHX MEXaHI3MIB, TaK 1 TIOBEIIHKOBUX ACTICKTIB
ydacHUKIB. TpeHIuHT KpHUNTOBAIIOTOI € 0araTorpaHHOI0 AiSUTBHICTIO, IO MOETHYE
€JIEMEHTU MHCTEITBA, HAayKH Ta iHXeHepii. BiH BuMarae He Juile 3HAHHS PUHKOBHUX
MEXaHI3MIB, a W 3JaTHOCTI IHTETPYBATH Pi3HI aHANITUYHI MIIXOIU, aJanTyBaTHCS IO
TE€XHOJIOTIYHUX 1HHOBAIIA 1 YMOPABIATH ICUXOJIOTIYHMMH AacleKTaMu Toprieii [26].
P03BUTOK aBTOMATHU30BaHUX CUCTEM TPaHC(HOPMYE TPEHAMHT 13 1HAUBIIYATbHOI MPAKTUKA
B KOJIEKTHUBHY, aJITOPUTMIYHY €KOCHUCTEMY, J€ JIIOJMHA BCE YaCTIIIE BUCTYIAE HE SIK
BUKOHABEIb, a K CTPATET 1 apXITEKTOP TOPrOBUX CHUCTEM. Y IIbOMY KOHTEKCTI yCHiX Ha
KPUIITOPUHKY BU3HAUYAETHCA HE JIMIIE 1HTYIIi€l0 a00 yjadero, a CUCTEMHHUM II1JX0JI0M,
JUCIUILTIHOKO Ta TIOCTIHHIM HABYAHHAM y CEpENOBHIII, IO MOCTiiHO eBommomionye. Moro
e(hEeKTUBHICTD 3aJICKUTh HE JIUIIIE B/l TEXHIYHUX HABUYOK, a i BIJl TUCIUIUTIHU, €MOLIIITHOTO
KOHTPOJIIO Ta 3aTHOCTI aanTyBaTUCS J10 TOCTIMHUX 3MIH Y CEPEIOBUILI, SIKE 3aJTUIIAE€THCS
OJTHUM 13 HaWO1IbII HECTAOUIPHUX 1 MEPCIEKTUBHUX CErMEHTIB Cy4acHOi (DiHaHCOBOI

cuctemu [27].

1.2 Anani3 npod;eM pUHKY KPUIITOBAJIIOT

KpunroBamoTHHN pUHOK, HE3BAKAIOYM HA CBOIO JTWHAMIYHICTh, IHHOBAIIMHICTS 1
3pocTaruy iHTEeTparlito B T100aibHy iHAHCOBY CUCTEMY, CTUKAETHCS 3 HU3KOI0 CUCTEMHHUX
1 CTPYKTYpHHUX TTPoOJieM, K1 CYTTEBO BIUIMBAIOTH K HAa MOT0 3arajibHy CTaOUIBHICTD, TaK 1

Ha eQeKkTuBHICTh TpeaunHry. Lli mpoOremu MawTh SK TEXHIUHY, TaK 1 PEryJsTOPHY,
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€KOHOMIYHY Ta MOBEJIIHKOBY MPUPOY, (POpMyIOUM CKIIaJHE CEPEeIOBUIIE ISl YUaCHUKIB
PUHKY.

Opni€ro 3 HAWOLIBII TOCTPUX MPOOIEM KPUITOPUHKY € HOr0 BUCOKA BOJIATHIIbHICTb.
Xoya BOHa CTBOPIOE MOKJIMBOCTI JJI IMIBUAKOTO NPUOYTKY, BOHA TaKOXX HECe 3HA4HI
PU3UKH, OCOOIMBO ISl HEAOCBITYEHMX TpeinepiB. Pi3ki KOJIMBaHHS LIH MOXYTh OyTu
CIIPOBOKOBAH1 HaBITh HE3HAYHUMHU TOIISIMH — BiJ 3asBU BIJJOMOTO 1HBECTOpa /0 3MiH Y
PEryJsTOPHIA MOMITHULI OKpeMOi KpaiHu. BonaTuiabHICTE KPUNTOBAIIOTHOTO PUHKY HE €
JUIIE HACTIKOM CHEKYJSIii — BOHA € WOro I1HTErpajbHOI XapaKTEPUCTHUKOIO,
3YMOBJIEHOIO HU3KOIO (yHIAMEHTAIbHUX (haKTOPIB.

[To-nepiiie, pUHOK 3aJIUINAETLCSA BIAHOCHO MajlUM y TOPIBHSAHHI 3 TPAIUIIHHUMU
(1HaHCOBUMM aKTHMBaMHU, 3arajbHa KarliTaji3aiis BCiX KPUNTOBAIIOT cTaHOM Ha 2025 pik
CTaHOBUTH MeHIle 3% BiJ PUHKOBOI BapTOCTI 30J10Ta 200 piBHA KaIliTali3allii akifii Juiie
OJIHi€1 KoMIIaHii, Takoi sik Apple. Lle o3Hauae, 1110 HaBITH MOMIpHI OOCATH KaIliTaly MOXKYThb
BUKJIMKATH 3HAYH1 KOJIMBAHHSI I[iH.

[To-npyre, BIACYTHICTH 4YITKMX (YHAAMEHTAIBHUX METPUK i1 OI[IHKU
«CTIpaBEIIIUBO» BapTOCTI 0araTh0X KPUMNTOAKTUBIB YCKIAIHIOE (POPMYBaHHS CTAO1IBHOTO
LIHOBOTO piBHA. Ha BIAMIHY Bij aKiiii, A€ 1IHa YaCTKOBO B1JI0Opakae O4iKyBaHI I'POIIOBI
MOTOKH, a0 oOuiramiii — TapaHTOBaHI BHUILUIATH, OUIBIIICTh KPUNTOBAIIOT, OKPIM
CTEIOJIKOIHIB, HE MAlOTh BHYTPIIIHBOTO JOXOAY, 110 POOUTH iXHIO L[IHY Mail’ke MOBHICTIO
3aJIEKHOIO BIJl COPUMHSATTS, MOMUTY Ta MEpeKeBUX e(eKTIB [28].

VY KOHTEKCTI TPEeUIUHTY ISl CTPYKTypHA HECTAOUIBbHICTH CTBOPIOE MapajoKc: 3
oHOTO 00Ky, BOHA 3a0e3edy€e MOKIIUBICTh JJIi BUCOKOJOX1THUX YTOJ; 3 IHIIOTO -POOUTH
OyJIb-SIKy CTpAaTerir0 BPa3JMBOIO JO HerepeadadyyBaHUX MOJIM, K1 MOXYTh 3pyHHYBaTH
HaBITh HalKpale o0rpyHTOBaH1 MporHo3u. KpiM Toro, BUCOKa BOJIATWIIBHICTD YCKIIQHIOE
yOpaBIiHHSA PU3MKAMH, OCKUIbKM KiacW4Hi Moxeni, Taki sik Value at Risk, wacto
HEJIOOI[IHIOIOTh IMOTEHIIHI 30MTKH B YMOBaX €KCTPEMaJIbHUX PYXiB.

Ile ycknaaHiO€ MPOTHO3YBAHHS Ta aHaJ3 PUHKOBHX PYyXiB, 3HUKY€E €(EKTUBHICTD
aHAJITUYHUX MoJieNiel 1 30UIbIIye MMOBIPHICTh €MOIIMHO MOTHBOBAHUX IOMUJIOK, IO

9aCTO IIPU3BOAUTDL 1O 3HAYHUX (I)iHaHCOBI/IX BTpart.
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PerynstopHa HEBHU3HAYEHICTh TAaKOXK 3AJUIIAETHCS KIFOYOBUM BHUKJIMKOM. Ha
r100anpHOMY pIBHI BIJACYTHI YHI()IKOBaHI MpaBWia PEryJIIOBaHHS KPUIITOBAIIOT, IO
OPU3BOJIUTH 10 (PparMeHTanii puHKYy. Y TOH yac sIK OJHI KpaiHW aKTUBHO JIETai3yIOTh
nM(ppOBI aKTUBHU Ta IHTETPYIOTh iX Yy (DIHAHCOBY CHUCTEMY, 1HIII BBOJASTH OOMEXEHHsS a0o
noBH1 3aboponu. [lmst TpelimepiB 1€ O3HAYa€ TMOCTIMHY HECTaOUTbHICTh MPAaBOBOTO
Cepe/lOBHUIIA, PU3UK OJIOKYBAaHHS aKTHBIB, OOMEXKEHHSI JOCTYIy /10 NMEeBHUX Mmiatdopm abo
HaBITh KPUMIHAJIbHY BIMOBIJANBHICTh Y pa3l MOPYILIEHHS MICLIEBOr0 3aKOHO1aBcTBa. Kpim
TOTO, BIZICYTHICTh YITKUX HOPM YCKJIQJTHIOE 3aXKCT MPaB IHBECTOPIB, OCOOIUBO B CUTYAIlISX
37I0BXUBaHHA a00 OaHKpyTCcTBa O1pk [29].

TexHONOTIYHI PU3BMKU CTAHOBJIATH IIE OJWH BAXJIMBUN acCMeKT NpoOiIeMaTHKU
KPpUNTOPUHKY. be3meka [eneHTpali3oBaHWX CHUCTEM, Xoda ¢  0a3yerbcs Ha
KpUnrorpadiuHux MPOTOKOJaX, HE € a0COJIOTHOK. [CTOpis KpUNTOBAIIOTHOIO PHUHKY
HaJII4y€ YHCIEHHI BUIAJIKU XaKEePChKUX aTakK, eKCIUTyartaiii Bpa3JIMBOCTEH CMapT-
KOHTPAKTIB, a TAKOK BTPATH MPHUBATHUX KJIFOYiB, 1[0 MPHU3BOASTH O HE3BOPOTHUX BTPAT
komTiB. [[ns TpeitepiB 1ie 03Havae HEOOXIMHICTh MOCTIMHOTO KOHTPOJIIO HaJl 0€3MEKOI0
CBOiX aKTHUBIB, III0 OCOOJIMBO CKJIAJTHO B YMOBAaX aKTUBHOT'O TPEHIMHTY, KOJIU KOIITH 4aCTO
nepeOyBaroTh Ha OipXax — NOTEHIIMHUX MIIIEeHsX Ui Kibeparak [30].

Kpim Toro, puHOK cTpaxkaae Bij mpoOsieMu MaHimyssiii. Yepe3 BITHOCHO HU3bKY
JIKBIAHICTh 0araThOX akKTHBIB, OCOOJMBO aJIbTKOIHIB, TPYNH TpeiliepiB ado opraHizarii
MOXYTh IITYYHO BIUIMBATH Ha I[IHU, BUKOPHCTOBYIOUM TaKi MPAKTHUKH, SK «IIaMII-CHJI-
nami» abo delikoBl oOcsaru Topribimi. lle cmoTBoproe PUHKOBY KapTHHY, YCKJIAIHIOE
00’€KTUBHUI aHali3 1 CTBOPIOE HEPIBHI YMOBH ISl 3BHUAWHUX yYaCHHUKIB. Y KOHTEKCTI
TPEUAMHTY TaKi MaHIMYJSIIT MOXKYTb MPU3BECTU O MPUUHSITTS MOMWIKOBUX PIillIEHb HA
OCHOBI1 XMOHUX CUTHAJIIB, 10 3HUXKYE 3arajibHy €(h)eKTUBHICTh TOPrOBUX cTpaTerii [31].

Oxpemo cmii 3a3HaYUTH MpoOieMy i1HQOpMAIiiHOI acuMeTpii Ta HaaMIpHOI
3aJIEKHOCT1 BIJ COIIAIbHUX MEpPEX. Y KPUNTOPUHKY BEIWYE3HY pOJb BIAIrparTh
1H(pIIOCHCEepH, CIUTPHOTA Ta MEMH, IO YacTO 3aMiHIOITh QyHIaMEHTAIbHUNA aHami3. Ile
NPU3BOIUTH 10 (POPMYBAaHHS CIEKYJISTUBHUX OyJbOAIIOK, KOJU aKTUBU POCTYTh HE Yepes

peanbHy LIHHICTb, a 4Yepe3 MacoBUW eHTy31a3M. [[ns TpelaepiB Take cepeloBUIIE
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YCKJIQJHIOE BIAOKPEMIIEHHS OOIPYHTOBAHUX CUTHAJIIB BIJ IIyMY, 301IbIIYIOUM HMOBIPHICTb
y4acTi B pPU3UKOBAHUX yTo/AKax 0€3 HaJIeKHOTO aHaI3y.

Haperrti, ncuxosioriyHuil aceKkT TaKOX € HeB1J €MHOIO YaCTUHOIO POOJIeMaTUKU
TpeiauHry. Bucoka BOJaTWIBHICTh, MOCTIMHUNA MOTIK 1HQOpMaLii Ta MOXKIHUBICTh
HIBUAKOTO 30aradyeHHsi ab0 BTpaTH CTBOPIOIOTh CTPECOBE CEPEAOBHUIIE, Y SIKOMY Ba)KKO
30epiratu paiioHajibHe MUCIEHHs. baraTo TpeiaepiB, 0coOJMBO MOYATKIBIIIB, IM1IIAI0THCS
epexty FOMO (cTpax mpoImmyCTUTH BUTIHY yTroay) abo MaHiIl mija yac pi3Kux nagiHb, 10
MPU3BOJIMTH 0 IppallioHaIbHUX 1M 1 CHCTeMaTHYHUX 30UTKIB [32].

OTxe, KpUNTOBAIIOTHUN PHUHOK, XO4ya W MPONOHYE YHIKAJIbHI MOIIMBOCTI,
XapaKTepPU3y€eThCS KOMIUIEKCOM B3a€MOIIOB’sI3aHUX MPOOJeM, K1 BIUIMBAIOTH SIK HA MO0
MaKpOCTPYKTYPY, TaK 1 Ha MIKpOpiBeHb TpeHauHTy. [Ipo0iemMu KpUnTOBAIIOTHOIO PUHKY €
0araTOBUMIPHUMM 1 B3a€MOIIOB’si3aHUMHU. BOHU MOXOASATH HE JIMIIE 3 TEXHOJOTIYHOI
HE3pIJIOCTI, aje ¥ 3 IHCTUTYIIWHOI BaKyyMHOCTI, MOBEIIHKOBOI IppalliOHaJIbHOCTI Ta
CTPYKTYpPHOi acHUMeTpii MK YyYacHUKaMH. Y KOHTEKCTI TpPEWIMHTY w1 MpodiaeMu
YCKIIQIHIOIOTh MPOTHO3YBAHHS, IMIIBUIIYIOTH OIepalliiiHi Ta (iHAHCOBI PU3UKH, a TAKOXK
CTBOPIOIOTh CEPENOBUIIIE, JI€ YCIIX YacTO 3aJICKUTh MEHIIE BiJ aHAJITUYHUX HABUUOK, a
OlIbllIe BIJl BUIMAJKY, MIBUAKOCTI peakuii adbo JOCTyIy A0 NpHBLIEHOBaHOI 1H(pOpMAIIii.
[TomonanHs 1IMX BUKJIMKIB BHMAara€ He JIMIIE PO3BUTKY PETrYyJSATOPHUX MEXaHI3MIB 1
TEXHOJIOTIYHO1 1H(PACTPYKTYpH, a ¥l MiABUIIEHHSA (HIHAHCOBOI I'PaMOTHOCTI YYaCHHKIB,
dbopMyBaHHS KyJIbTYpH pallOHAIBHOTO MIAXOMYy JO TOPTiBIl Ta MOCTYHOBOTO

BCTAHOBJICHHS O1IBII TPO30PUX 1 CTAOUTBHUX PUHKOBUX YMOB.

1.3 AHaJ1i3 TeOpeTUYHMX PillIeHb

Po3pobka cucreMun  areHTHO-OPIEHTOBAHOTO  aHANi3y  KPUOTOPHUHKY 3
BUKOPHCTAHHSAM BEIIMKMX MOBHHX MOJENEH BHUMara€ KpUTHYHOI OI[IHKA HasBHUX
TEOPETUYHUX TMIAXOAIB Ta IX 3aCTOCOBYBAHOCTI B yMOBaX CHEHH(IYHOTO CEpeIOBHUIIA
KPUNTO-PUHKIB. BcTaHOBIIEHO, 110 BUOIp apXITEKTypH Ta aJrOPUTMIYHUX KOMITOHCHTIB
Oe3rnocepeIHbO BIUIMBAE Ha €(PEKTUBHICTb, QJaNTUBHICTh Ta HAIIWHICTH CHUCTEMU

OPUMHATTS PIlLICHb.
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KrnacuuHi migxoau 10 aHamizy KpUNTOPUHKY 0a3ylOThCs HA TPAAULIIMHUX TEXHIKaX
TEXHIYHOTO aHaJi3y, K1 3apOAUIIUCS Y TPAAULIMHUX (PIHAHCOBUX PUHKAX 1 aJanTOBaH1 A
G poBUX aKTUBIB. BcTaHOBIIEHO, 1110 HAUMOIIKMPEHIIII METOAH BKIIIOYAIOTh BUKOPHUCTaHHS
koB3HUX cepeaHix (Moving Averages), iHnekcy BimHocHoi cuiu (RSI), xoHBepreHiii-
nuBepreniii kop3uux cepennix (MACD) Ta iHIIWX 1HAUKATOPiB, 3aCHOBaHI Ha aHai3i
LIHOBUX PYXIB Ta 00CsATIB TOpriBii. JJocmimkenHs 3 aHanizoM 60 pokiB ICTOPUYHUX JaHUX
iHaexkcy FT30 mpoaeMoHCTpyBaiv, IO MPOCTOI CTpATErii TEXHIYHOrO aHami3y MOXKYThb
MEPEBUIITUTH PE3yJIbTaTH 0A30BOT0 MAXOAY "KyNH Ta TpUMail" B 3aJIeKHOCTI Bij] MEBHUX
napameTpiB HanamTyBaHHs [33].

OcHOBHa XapaKTepUCTUKA IIUX METO/IIB MOJISTAE B X 3aJIEKHOCTI B/l TMTOTIEPETHBO
BCTAHOBJICHUX NpaBWJI Ta (JIKCOBAaHUX MapaMeTpiB, SIKI HE aJanTYyIOThCS 0 3MIHHUX YMOB
puHKy. Xoya Taki MIIXOAW JIEMOHCTPYIOTh II€BHY €(QEKTUBHICTb, BOHU OOMEXKEH1
3IaTHICTIO OOpOOATH CKJIaAHI HEMHIAHI 3aKOHOMIPHOCTI Ta MHOXXHHHI THITH JaHUX
onHo4YacHO. CTaTHUCTHUHUNA apOITpaX MPEACTABISE PO3LMIMPEHHS LbOrO HAIMPSMKY,
1IeHTU(IKYIOUH Ta €KCIUTyaTylOud CTATUCTUYHI MOXMOKHM Yy I[IHOYTBOPEHHI IMOB’S3aHHUX
akTuBiB [34]. OgHak TpaguIliifHI METOIU TPYIHOIIIB CIPABIISIIOTHCS 3 XapaKTEPUCTUKAMU
KPUNTOPUHKY, 30KpeMa HOT0 BHUCOKOIO BOJATHJIBHICTIO Ta HEIIOA00OBHM XapaKTepOM
TOPT1BIIL.

KiiacnyH1 METOIM TEXHIYHOTO aHali3y, HE3BaXKAK0UH Ha 1X ICTOPUYHY 3HAUYIIICTh Y
TpaJAMLIHUX (PIHAHCOBUX PHUHKAX, JEMOHCTPYIOTh OOMEKEHY MEpCIEeKTUBHICTD IS
KpunTopuHky. OCHOBHA MNpUYWHA TIOJATAE B TOMY, IIO KPUITOPUHOK (YHKIIOHYE
oe3nepepBHO, 0e3 epepB Ha BUXIJIHI Ta CBSTA, 1110 CTBOPIOE YHIKAJIbHI YMOBH, TPUHIIUIIOBO
BIIMIHHI BiJ TpaguliiHUX pUHKIB. KpiM TOro, exkcrpemaibHa BOJATHIBHICTH KPHIITO-
aKTHBIB, siKa yacTo jpocsarae 20-30% 3a eHb, poOUTH TpaaMIliiiHI KOB3HI cepenni, RSI Ta
MACD iHaukatopu HEIOCTaTHbO YYTIMBHUMH JO PANTOBHUX 3MiH PUHKOBOTO HACTPOIO.
Opnak KJIacMYHI METOAM HE TMOBMHHI OyTHM TOBHICTIO BIAKMHYTI — BOHHU CIYTYIOTb
KOPUCHUM OEHUYMAapKOM JJisi MOPIBHSHHS €(PEKTUBHOCTI OLIBII CydacHHUX MiAXOJIB Ta
3a0e31euyBaTUMyTh 0a30B€ PO3YMIHHS TEXHIYHUX MATEPHIB Y YACOBUX psiIax.

JlocmpkeHHsT JuHaMiKd (PIHAHCOBMX PHHKIB, 30Kpe€Ma PHUHKY KPHUIITOBAJIOT,

TpaIULIAHO CIIUPAJIOCS HA EKOHOMETPUYHI MOJIEN Ta METO/IM TEXHIYHOTO aHamizy. OqHaK,
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BHUCOKA BOJIATWJIBHICTh Ta 3HAYHUWA BIUIMB 1H(GOPMAIIHHOTO HIyMy Ha IIHOYTBOPEHHS
KPUNTOAKTUBIB BUMAaraimTh 3aCTOCYBaHHS OUIbII AJAaNTUBHUX MIAXOMIB. Y IIbOMY
KOHTEKCTI areHTHO-OPIEHTOBAaHE MOJICIIOBAHHS Y TO€JHAHHI 3 BEIUKUMH MOBHHUMH
MOJCIISIMA PO3TJISIAETECS K TEPCIICKTUBHUN HAMPSAMOK JIJII CTBOPCHHS CUMYJISIIH,
HAOMIKEHUX JI0 PEATbHOI TOBEIHKH YYaCHUKIB PUHKY.

Knacuuni metonu  ¢iHAHCOBOTO  MOJICNIOBAHHS, Taki K  CTOXaCTHUYHI
nudepeHiaabHl  pIBHSIHHA a00 MoOJeNl 3arajbHOi pPIBHOBark, 4YacTo BHUXOMSTH 3
MPUIYIIEHHS MTPO PAIllOHAIbHICTh EKOHOMIYHUX areHTIB Ta OJTHOPIIHICTh IXHIX OYIKYBaHb.
[Ipote, sk 3a3HAYAIOTHh JOCHTITHWKH, PUHOK KPHIITOBAIIOT XapaKTEPH3YETHCS BUCOKUM
CTYTIEHEM 1ppaIlioHaAIbHOCTI Ta CTAAHOI MMOBEIHKH.

JUist  BupimieHHs i€l mpoOiemu  Oylo  3alpONOHOBAHO  BUKOPUCTAHHS
MYJIBTHATEHTHUX CUCTEM. Y TaKMX CHCTEMax PHHOK PO3TIISIAE€ThCS K CKIa HA alallTHBHA
cuctema, Je riao0ambHa JUHAMIKA IIH € EMEP/KEHTHUM pe3yJbTaTOM B3a€MOJIIi
aBTOHOMHHUX areHTiB. PaHHI JOCHIKEHHS B Iil Tally31 BUKOPUCTOBYBAJIM areHTIB 3
«HYJIbOBHM IHTEJIIEKTOMY, SIK1 JIISUTH BUITQJIKOBO B MEKax OFOHKETHUX 0OMexeHb [35]. Xoua
Taki MOJIeJIl MOTJIM BIATBOPIOBATH JI€SIKI CTaTUCTUYHI BJIACTUBOCTI PUHKY, BOHU HE Oyu
3/1aTHI 00pOOJIATH 30BHIMIHIN 1HPOPMALIIITHIIT KOHTEKCT.

Benuki MoBHI Mopem Ta OaraToareHTHI CUCTEMH Ha iX OCHOBI IPEICTaBIISIOTH
HalBUILMK PIBEHb MEPCIEKTUBHOCTI IJIs1 JAHOro AocikeHHs. LLM npupogHuM 4uHOM
0oOpoOJSAIOTh TEKCTOBI JaHI — HOBHUHHU, TBITH, (POPYMH, TEXHIUHI JOKYMEHTH — fKl €
KPUTUYHUMU JJI1 PO3YMIHHS KPUIITOPUHKY, /1€ CECHTUMEHT 4acTO BUIIEPEHKAE LI1HH.

CygacHi nocmikeHHS (OKYCyIOTbCS Ha HAAUICHHI areHTIB KOTHITHBHUMH
3n10HOCTSIMU. BripoBa/ykeHHST METOJIIB HAaBUAaHHS 3 MIIKPIMUICHHSAM JO3BOJIUJIO areHTaM
ONTUMI3YBaTH CBOi CTpaTerii MeTo10M cIipoO 1 momMuiok. OHaK, KpUTUUYHUM OOMEKEHHIM
TAaKUX CHCTEM 3ajiIlajacsi HE3JaTHICTh AareHTIB IHTEPHPETYBaTH HECTPYKTYypOBaHi
TEKCTOBI JIaH1, SIK1 YaCTO € TpUrepaMu pUHKOBUX PYXiB [36].

[TosBa TpaHChOpPMEPHHUX apXiTEKTyp Ta BEJIMKHX MOBHHX MOJCICH CTBOpHIIA
NepelyMOBU i1 SIKICHOTO CTpuOKa B areHTHOMY MojeltoBaHHl. Ha BigMiHy Bij

nonepeaHix MeToAiB o0poOku mpuponHoi Mo, Takux sk BERT abo Bag-of-Words,
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cydacHi LLM 3p1atHi He nuie BU3HAYATH CEHTUMEHT TEKCTY, ajie i PO3yMITH KOHTEKCT,
MPUYUHHO-HACIIJIKOBI 3B’ SI3KH Ta 1POHIIO.

Jlesiki TOCHIJKEHHS MOKa3aiu, 10 BUKOpUcTaHHS LLM g aHamizy 3arojioBKiB
(1HaHCOBUX HOBHMH JI03BOJIsIE ITepeA0ayaT pyX LiH aKid TOYHIIIE, HIXK TPaIULIiHI METOIU
ceHTuMeHT-aHamzy [37]. Lle miaTBepmxkye rimoresy, o areHTd Ha 6a31 LLM MoxyTh
BUCTyNaTH €(hEKTUBHUMU MPOKCI JJI1 MOZEIIIOBAHHS MMOBEIHKU peaJbHUX 1IHBECTOPIB.

KitouoBoro mepeBaroro iHterpaiii LLM B areHTHi cUCTEeMH € MOMJIMBICTD
BUKOPUCTAHHS MPOMIIT-1HXUHIPUHTY JJIsi CTBOPEHHS PI3HOMAaHITHUX MEPCOH. ATEHTH Ha
6a31 LLM 3gaTHi 3anam’sITOBYBaTH MUHYJII MO, pedieKCyBaTH HaJ HUMU Ta IJIaHyBaTU
MaiOyTHI aii [38]. YV KOHTEKCTI KpUNTOPUHKY 11€ O3HAYAE MOMJIMBICTH CTBOPEHHS areHTIB
3 pi3HUMU 0OpoUIIMU  PU3UKY, HANPUKIAJ «KOHCEPBATUBHUM XOJAEp» MPOTH
«arpecuBHOTO JCUTpeiepa», SKi Mo-pi3HOMY pearyioTh Ha OJHY U Ty K HOBUHY.

AHaJ3 JITepaTypu JIO3BOJISIE BHOKPEMUTH 0a30BYy apXiTEKTypy Cy4acHOIO
IHTENEKTYyaJIbHOTO areHTa i (PIHAHCOBMX CHUMYJISALiA. BoHa BKIOYae TpPU OCHOBHI
KOMIIOHEHTH:

— MOJYJIb CIOPUUHATTA — BIANOBIZa€ 3a 30ip PUHKOBUX JaHUX Ta TEKCTOBOI
1H(popMarii;

— MOJYJIb TaM’sITi — 30epirae iCTOpito TpaH3aKIlIK Ta «JOCBI areHTa, 110 J03BOJIsIE
peasizyBaTH MEXaH13M HaBUAHHS;

— MOJYJIb IPUUHATTS pilieHb — BUKopucTtoBye LLM 1151 renepariii i Ha OCHOBI
MIPOMIITIB.

Oco0nMBYy yBary B TCOPETUYHUX POOOTAX MPUAUIIETHCA METOY JIAHIIIOKKA TyMOK.
BcraHoBieHo, 10 BUKOPUCTaHHS JIAHIIOKKA JYMOK 3HAYHO TMIJIBUIINYE JIOTIYHY
Y3TrOKEHICTD JII areHTIB Ta 3HMXKYE PIBEHb «TajtolMHaIlii» Mozeni [39].

B ocHOBi (yHKIIIOHYBaHHSI TaKUX areHTIB 3a3BUYail TaKOX JIEKUTH (HperMBOPK
ReAct (Reasoning and Acting), sikuii 03BOJIsSIE MOJACIISIM HE JIMIIIE TeHEPYBaTH TEKCT, a U
yepryBatu a3y MIpKyBaHHS 3 BUKOHAHHSIM /i Y 30BHIIIHBOMY CEPEIOBUIII, HAPUKIA,
3MIMCHIOBATH 3amMUTH 10 (iHAHCOBUX 0a3 JaHUX a0 3aIlyCcKaTH PO3PaxXyHKH TEXHIUHHMX
iHuKaTopiB [46]. CTaH cepeoBUIIA € CIIUILHUM Ta MOHITOPUTHCS areHTaMu, 1110 J03BOJIsIE

iM BUKOHYBAaTH KOHTEKCTHO-BIJAMOBIIHI i, Taki sIK TPOBEACHHS TOCIIPKEHb, BUKOHAHHSI
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yroj, ywacth y naebarax abo ympaBimiHHS pusukamu. el nuzaitn 3a0e3neuye
KOJIA0OpaTUBHUM, JAUHAMIYHUI NpOIeC MNPUNHATTS pIillleHb, IO BigoOpa)kae peabHI
TOproBi cucremu [47].

Kpim toro, LLM 3abe3neuytoTh €KCIUIIIUTHY OOIPYHTOBAHICTh CBOIX PIIIEHbD,
TeHepYIOYM TEKCTOBl aHalli3W, Ha BIAMIHY BiJ YOPHOI CKPUHBKH HEUPOHHUX MEPEK.
KoHkpeTH1 JOCHiDKeHHS JEMOHCTPYIOTh CYTT€B1 pe3yJbTaT: cremniaiizoBadi LLM-
areHTH, SKI TOEJHYIOTh aHaji3 OJIOKUCHH-TaHUX Ta T103a0JIOKUYCHHOBUX CHUTHAIB,
JIEMOHCTPYIOUH MPOAYKTHUBHICTh Y MaKCcUMi3allii PUOYTKIB y PI3HUX KPUIITO-BATIOTaX Ta
puHKOBUX yMoBax [40].

bararoarentna LLM-cuctema Luo et al. iHTerpyBana cremniaaizoBadi areHTH IS
aHai3y JaHMX, IHTErpalii HayKoBOi JITepaTypu Ta NPUUHSATTS 1HBECTULIMHUX PIIIEHb s
KPHUIITO-BATIOT, BUKOPUCTOBYIOYHM MOJYJ €KCIIEPTHOTO HaBYaHHS Ha OaraTOMOIaJbHHX
naHux. Pe3ynpTaTH mokaszanM, IO Taka CHCTEeMa MEPEeBHUIIYE OJHONMpPEedIKCHI Mojeli Ta
OeHUMapKu PUHKY Yy Kiacudikallii, [IHOyTBOPEHH1 aKTUBIB Ta MOPTQPEITbHUX MOKA3HUKAX.
AanTuBHI MYyJIbTHAreHTHI cucteMu nocsarim 30% BUIIMX MOBEPHEHb Yy OMYaumx dazax
puHKy Ta 15% 3arajibHOro MPUPOCTY B MOPIBHSAHHI 3 0a30BOIO CTPATETIEI0 KYIH Ta TPUMAH.
FS-ReasoningAgent nokaszas nokpaiienss Ha 7% nns BTC, 2% nns ETH ta 10% g SOL
nopiBHSHO 3 0OazoBumu JiHisiMU. OpHak, LLM-areHTH MarOTh CYTT€BI BHMKJIMKH, SKi
HEO0OX1THO BpaxOBYBaTH Mpu po3poo1 [41].

[TepuiuM TakuM KPUTUYHUM OOMEXKEHHSIM € PU3UK TaltoluHai — 3gatHicts LLM
reHepyBaTH MPaBOINO110H1, ajie TOBHICTIO BUTaJlaHi aHaJIi31 Ta pekoMeHaatlii. [{e ctBoproe
CEpHO3HY 3arpo3y JIsl KOMEPIIINHOI peatizallii TOProBUX CHCTEM, J¢ MMOMUJIKOBI PIllIEHHS
MIPU3BOJIATH 0 BTpATH KamiTany [42].

binbmricte icHyrounx (QpeimMBOpKIB areHTiB Ha OCHOBI LLM BHKOPHCTOBYIOTH
IPUPOJIHY MOBY SIK OCHOBHHI KOMYHIKaIiiHUI iHTepdetic, 3a3Budail uepes CTpyKTypOBaHy
ICTOpPiI0 TOBIIOMJICHh a00 KOJIEKIlli ITOBIJIOMJICHb, 3reHEpoBaHUX areHTamMu. OJHaK
MOKJIaJaHHS BHKJIIOYHO HA MPUPOJHY MOBY HYacTO BHUSBISAETHCS HEAOCTATHIM IS
BUPIIIEHHS! CKJIQJHUX, JOBIOCTPOKOBUX 3aBJaHb, SIKI BUMAararoTh BEJIMKHUX TOPU30OHTIB

IJIaHYBAHHA.
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1106 BUpIIUTH 11€ 0OMEKEHHS NOTPIOHO MPOAHAII3ZYBATH SIK 11 IPOOJIEMH BUPIIITY€E
onuH 3 ¢periMBopkiB Tury MetaGPT, ski mpuiiMaioTh CTPYKTYpPOBaHUN MIAXid [0
KOMYHIKaIii. Mojenp 3ampoBajKye€ CTPYKTYpPOBaHHN MPOTOKOJ KOMYHIKAIii st
KepyBaHHSI B3a€EMOJIISIMU areHTiB. YITKO BHU3HAYAIOYM CTaH KOXXHOTO areHra, Mu
3a0e3mneuyemMo, Mo KOXKHA pOJib JIMIE BUTATYE ab0 3amuTye HEOOXiAHY 1HQOpMaIliio,
o0poOsie i Ta moBepTae 3aBepiueHui 3BIT [44]. Llel onTuMi30BaHMM miaAX1;

— 3MEHUIY€ HEMOTPiOHI KPOKH;

— 3HMXKY€E PU3UK MOIIKOKEHHSI TOB1JJOMJICHb;

— MIATPUMYE B3A€EMOJIII 30CEPEIKEHUMU Ta €()EKTUBHUMHM, HABITh Yy CKJIAJAHUX,
JIOBIFOCTPOKOBUX 3aBJAHHSX.

3 1IbOr0 MOKHA 3pOOUTH BUCHOBOK III0 ar€HTH B paMKaxX po3po0JIFOBAHOTO METOIY
MOBMHHI KOMYHIKYBAaTH TNEPEBAXHO Yepe3 CTPYKTYypOBaHI AOKYMEHTH Ta aiarpamu. Lli
JIOKyMEHTH 1HKAICYJIOITh BUCHOBKH areHTIB y CTHUCIHI, 100pe OpraHi3oBaHl 3BITH, SK1
30epiratoTh CyTTE€BHI 3MICT, YHUKAIOUM HepesreBaHTHOI iHpopmalii. BukopucrtoByroun
CTPYKTYpOBaH1 3BITH, ar€HTH MOXYTb 3allUTYBaTH HEOOXITHI AeTalll O€3MOCEPEeIHbO 3
r1100aJbHOTO CTaHy, yCyBalO4M MOTpeOy B JAOBTUX pO3MOBaX, SIKI pU3HKYIOTh p0O30aBUTH
iH(opMaillito, 6E3KIHEUHO TMOJOBXKUTU CTaH IMOBIJIOMJICHHS Ta BUKJIMKATH BTPATy JaHUX
[45].

Hpyrum oomexxeHnHsM € 3atpuMka LLM API, sika konuBaetses Bij 0.27 ceKyHI 10
2.03 cexynp . Jlns cTpateriit TpedauHry, A€ MOo3ullli yTPUMYIOThCA Ha rOAuHAax ado JTHSX,
Take 3aTpUMKa € MPUHUHATHOIO, MPOTE Ui OLIbII arpeCUBHUX CTpaTEeriii MoXKe CTaTh
KPUTHYHOIO [43].

TpeTiM 0OMEKEHHSM € 3aJIe)KHICTh BiJ KOMepIiHHUX APl — OUIBIIICTS TOTYKHUX
LLM e 3akpUTUMH MOJEISIMHU, 110 TOPYIIYy€ MPUBATHICTH TAHUX Ta 0OMEXY€E MOKIIMBOCTI
KacToMmi3arii .

YeTBepTrM 0OMEKEHHSIM € BapTiCTh — 3anmuTH 10 LLM API M0oXyTh OyTH CyTTEBO
JIOPOTUMU TIPU BUCOKOYACTOTHOMY TPEUIMHTY, X0ua IS CTPAaTeriid TPEUIUHTY 3 OIBIINUM

YaCOBHUM BIKHOM BHUTPATH 3aJIMITAOTHCA KOHTPOJIbOBAHUMMH.
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[I’ssTuM oOMekeHHSIM € crienddika KpUITOPUHKY — 111710/1000Ba TOPTiBJISI BUMArae,
mo6 LLM-cucremun mnpamtoBaid 11101000BO0 0€3 mepepsB, IO CTaBUTh BUMOTU J0
1H(GPaCTPYKTYpH Ta MOHITOPHUHTY.

AHaJli3 TEOPETUYHUX JKEPENl CBIIYUTH MPO Te, 110 1HTErparlis BEITUKUX MOBHHUX
MojzieJel y Kapkac MYJIbTUAreHTHHUX CHCTEM € HaWOUIbLI aKTyaJdbHUM MIIXOAOM J0
MOJIEJIFOBaHHS KPUIITOBAIIOTHOTO pUHKY. [lepexin BiJl IPOCTUX aNTrOPUTMIYHUX are€HTIB J0
TeHepaTUBHUX AareHTIB JO3BOJISIE BpPaxyBaTH ICUXOJOTIYHI Ta iH(popmarlliiiHi Qgakropu
I[IHOYTBOPEHHSI, SIK1 paHillle IrHOpyBaJIUCs.

PexoMenpnamisi ayisi  po3poOJICHHST ONTHUMAJbHOI  apXiTEKTypu Tmepeadadae
TPUPIBHEBY CTPYKTYDY.

[lepmm piBHEM € PakTOpHA reHepanis, sKa BUKOPUCTOBYE TPAIULINHI TEXHIYHI
1HIMKATOPHU JIJIs1 BUAUICHHS TEXHIYHUX O3HAK Ta TPEHIB 3 YaCOBUX PSIIB.

Hpyrum piBueM € LLM-arentHa cucrtema, sika CKJIaa€ThCs 31 CIEIlaTi30BaHUX
areHTIB — areHTy TEeXHIYHOro aHami3y, areHTy (QyHAaMEHTAJIbHOIO aHali3y, areHTy
CEHTUMEHT-aHaIi3y, areHTy YIpaBJIiHHS PU3UKAMU Ta TpEHliep-areHra, siki B3a€EMOMIII0OTh
yepe3 MeXaHi3Mu J1e0aTiB Ta BepOaaIbHOTO 3BOPOTHOIO 3B’ SI3KY.

TperiM piBHEM € BUKOHAaBUMU pIBEHb, 110 3a0e3leuye AETEpPMIHOBaHI MpaBHiia
YIPaBIIHHS PU3UKAMH, KOHTPOJIb MMO3UIIIHN Ta TUCIUILIIHY BUKOHAHHS TOPTIB.

Taka apxiTekTypa AO03BOJISIE KOKHOMY pPIBHIO BHKOHYBAaTH CBOIO (PYHKIIIO 3
MaKCUMAaJIbHOKO €(EKTUBHICTIO, YHUKAIOUU KOHQIIKTY MK MOTPeOO0 B aJalTUBHOCTI Ta
MOTPeOOI0 B KOHTPOJIHLOBAHOCTI.

Ha ocHOBI KOMIUIEKCHOTO aHali3y BCTaHOBIEHO, IO [JISI JIOCSTHEHHS
MaKCUMAaJIbHOI MEPCIEKTUBHOCTI Ta MPAKTUYHOI 3aCTOCOBYBAHOCTI JIOCIIJI)KEHHSI ar€HTHO-
OpPIEHTOBAHOTO aHAJli3y KPUIITOPUHKY, HEOOXITHO CKOHIIEHTPYBAaTHUCSI Ha pPO3poOIl
MYJIBTHATr€HTHOI CHUCTEMHM Ha OCHOBI BEJIMKHX MOBHHUX MoOJEJe 3 MexaHi3MaMu
BEepOAIILHOT'O 3BOPOTHOTO 3B’SI3KY Ta CTPYKTypoBaHuX Jie06aTiB. KitacuuHi MeTou MOXKYTh
cayryBaTd (aKTOPHUMH KOMIIOHEHTaMH Ta OeHYMapkaMu. Takwil TiOpWAHWM TIiaXin
rapaHTye, M0 CUCTeMa MAaTUME SIK aHAJTITUYHY MOTYXHICTh HEUPOHHUX MEPEX, TaK U
eKCIUTIIMTHICTh Ta anantuBHICTH LLM-areHTiB, yce 1e B MeXax CyBOPOro KOHTPOJIIO

PHU3UKIB Ta IPO30POCT] PILICHb.
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1.4 MeTa Ta nocTaHOBKA 3a7a4i A0CTiKEeHHA

VY pe3yabTari MPOBEIECHOTO aHaTI3y CY4YacHHX JKEPET BCTAHOBJICHO, 110 Hapasl €
notpeba B YJOCKOHAJIICHHI IHCTPYMEHTIB aBTOMATHM30BaHOTO TpeuauHry. Tpamauiiiini
METOJHM TEXHIYHOTO aHali3y YacTO BHUSBISIOTHCA HEeEKTHBHUMHU UYepe3 HEe3aTHICTb
BpaxyBaTH BIUIMB 1H(OPMAI[IHHOTO IIyMYy Ta HOBUHHOTO (DOHY, TOJI SIK ICHYIOU1 PIIIEHHS
Ha 0a3i MITY4YHOTO 1HTEIEKTY CTPaKIar0Th BiJl MPOOJEMH «TalIOIUHAIINY» Ta BIACYTHOCTI
MPO30POCTI B MPUHHATTI pimieHb. HaykoBo-TexHIUHA 3ajaya IoJsrae B HEOOXITHOCTI
CTBOPEHHSI CUCTEMH, sika O MoeIHyBajia BUCOKY TouHICTh LLM 3 mexanizmMamu Bepudikaiii
Ta 6araro(akTOpHOTO aHATI3y.

OT1xe, MeTOI0 pOOOTH € MIJIBUILIECHHS €(PEKTUBHOCTI IPUUHATTS TOPrOBUX PIlLICHb
Ha KPHUINTOBAJIIOTHOMY PHHKY 4Yepe3 MPOEKTYBaHHS Ta IHTETPAIil0 METOQy areHTHO-
OpPIEHTOBAHOTO aHaJi3y 3 BUKOPUCTAHHSM BEJMKUX MOBHHUX MOJIeJieH Ha OCHOBI
OaratoareHTHOI apXiTeKTYypH.

JInst HOCSITHEHHS TTOCTaBIICHOT METH HEOOX1/THO PO3B’SI3aTH TaKi 3aBaHHS:

1. [IpoananizyBaT HasiBHI TAXOIH 10 aBTOMATH30BAHOTO 1HBECTUIIMHOTO aHATI3Y
KPUIITOAKTUBIB 13 BUKOPUCTAHHSIM OaraToareHTHux cuctem ta LLM.

2. CrpoexTyBaTH METOJI areHTHO-OPIEHTOBAHOTO aHAJI3y PUHKY KPUIITOBAIIOT 13
BUKOPHCTAHHSM BEJIMKUX MOBHHX MOJICIICH.

3. Po3poOuTH areHTiB-aHAMITHKIB JIJI1 OOPOOKM PUHKOBUX JAAHUX Ta COLIAJIbHOTO
CEHTHMEHTY 3 BUKOPUCTAHHSM CIIeIiai30BaHUX 1THCTPYMEHTIB.

4. BuUKOHaTH MpOTpamMHy peajizalil0 METOIy AareHTHO-OPIEHTOBAHOTO aHAI3y
PUHKY KPUIITOBAJIOT Y BUTJISIZI BE€O3aCTOCYHKY.

5. TlpoBecTu ekcriepuMEHTaIbHE OCHIKEHHSI €(EeKTUBHOCTI 3alpONOHOBAHOIO
METOMy Ha ICTOPUYHUX Ta pEATbHHX JaHUX, a TaKOoX TOPIBHATH pe3yibTaTH 3
TPAIUIIMHUMU CTPATET1SIMH.

Po3p’s3aHHsS 1IMX 3aBJaHb JAcTh 3MOTY CTBOPUTH IHCTPYMEHT, IO 3a0€3MeUnTh
BUCOKY TOYHICTh TMPOTHO3IB Ta HAAACTh JI€TallbHE TEKCTOBE TMOSCHEHHS JIOTIKH
IHBECTHIIIMHUX PIIIeHb, MIHIMI3YIOUM PHU3UKH, TMPUTAMaHHI «YOPHUM CKPHUHBKaM»

IITYYHOTO 1HTEJIEKTY.
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PO31JI 2 IIpo€eKTyBaHHSI METOAY ArC€HTHO-OPIEHTOBAHOI0 aHAJI3y PHHKY
KPHITOBAJIOT 3 BUKOPUMCTAHHAM BeJIMKHX MOBHUX MOJeJIei
2.1 Po3po0ka KOHUENTYaJbHOI CXeMH MeETOAYy Ta apXiTeKTypH B3a€MOil

areHTiB

[Ipuznauenns LLM-areHTam 4YiTKuX, A00pe BU3HAUEHUX POJIEH 3 KOHKPETHUMU
HUIIMH  J03BOJISIE  PO3OUTHU CKJIQAHI 3aBJaHHS Ha MEHIl, KEpoBaHI MiA3aBJIaHHS.
KpunToBanioTHa TOPTiBIAS € TPHUKIAJAOM TaKoi CKJIAAHOCTI, IO BHUMAarae iHTerpari
PI3HOMaHITHUX CUTHAIIB, BXO/IIB Ta CHEI1a]lI30BaHO1 €KCIEPTU3U. Y peabHOMY CBITI LieH
MIIX1A 70 YOpaBIiHHSA CKIATHICTIO JE€MOHCTPYETHCS TOPTrOBUMH TMIAXOJaMH, SKi
NOKJIAJAl0ThCAd Ha JaHi 3 PpI3HUX JDKEepen 3aJid MPUUHATTS TOPrOBUX PIlICHD,
i IKPECTIOIYN OaraTorpaHHy IpUpPOAY 3aBAaHHS.

Y TuUnmoBoMy TOProBOMY TiaXxoji 30HMparOThCS BEIWYE3HI OO0CATH JTaHUX,
BKJIIOYAIOYM (DIHAHCOB1 MOKAa3HUKU, PYyXH I[IH, OOCSTH TOPTriBil, JaHl MPO ICTOPUYHY
e(eKTUBHICTh, EKOHOMIYHI 1HIUKATOPH Ta HACTPOi HOBHH. [IOTIM I JaHi aHAMI3yIOThHCA,
BUKOPUCTOBYIOUM MPOTPECUBHI IHCTPYMEHTH Ta QJITOPUTMHU JIJIsi BUSIBICHHS TPEHJIIB Ta
MPOTHO3YBaHHS PUHKOBHUX PYXIB.

BpaxoByroun Bcro crnenudiky aHOrO NPOIECy METOJ areHTHO-OPIEHTOBAHOTO
aHaII3y PUHKY KPUMITOBATIOT 3 BUKOPHUCTAHHSAM BEJTUKAX MOBHHUX MOJIJICH BU3HAYAE ITICTh
PI3HHX POJIEH areHTiB:

— aHAJIITUK COLIAIbHUX MEPEK;

— aHAJIITUK HOBUH,

— TEXHIYHHI aHAJIITHK;

— JIOCJITHUK PUHKY;

— Tpeuaep;

— PHUBHK-MEHEDKED.

KoxHOMy areHTy mpu3Hau€HO KOHKpETHE 1M’sl, pOJjb, LiJIb Ta Hablp OOMEXKEHb,
pa3oM 3 MOMNEpeHbO BU3HAYECHUMHU KOHTEKCTOM, POJISIMHU, IUISIMH Ta 1HCTPYMEHTaMH,

HaJIAIITOBAHUMM JJIsI iXHBO1 yHKIIIT (prucyHOK 2.1).
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Pucynok 2.1 — Cxema poO0OTH METOY areHTHO-OPIEHTOBAHOT'O aHAII3y KPUIITOPUHKY

KomaHga aHanITHKIB CKJIAJa€ThCs 31 CIIEIaai30BaHUX arcHTIB, BIAMOBIJAJbHUX 34

30ip Ta aHaji3 pI3HUX THUMIB PUHKOBUX JaHUX MJis 1HPOPMYBaHHS TOPTOBUX PIIICHb
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AreHTH aHali3y MOCTIB 0OPOOJISIOTH BEJIMKI OOCSTH MOCTIB y COLIIaIbHUX Mepexax,
OLIIHOK HACTPOiB Ta HACTPOIB 1HCaiepiB, OTpUMaHUX 3 MyOJSiYHOi 1H(pOpMalii Ta
aKTUBHOCTI B COLIIAJIbHUX Mepekax. BOHU OIIHIOIOTh PUHKOBI HACTPOI AJIsl IPOTHO3YBaHHS
TOTO, $IK KOJICKTUBHA TIIOBEJlIHKA I1HBECTOPIB MOXE BIUIMHYTH Ha IIHU aKIid Yy
KOPOTKOCTPOKOBIM MIEPCIICKTHBI.

AreHTH aHalli3y HOBHH aHaJi3ylOTh HOBUHHI CTATTIl, YPSAIOBI OrOJIOIIECHHS Ta 1HIII
MaKpOEKOHOMIYHI 1HIUKATOPH JJI1 OLIHKKM MAaKpOEKOHOMIYHOI'O CTaHy PHUHKY, OCHOBHHUX
CBITOBHX IOJIA Ta 3HAYHMX 3MIiH y KOMMaHIsSX. BOHM BUSBISIOT, HOBHHHI MOJIi, SKI
MOXXYTh BIUIMHYTH Ha PUHKOBI pPyXH, JONOMAarailuu MepeadayuTd panToBl 3MIHUA B
PUHKOBIM TMHAMIIII.

AreHTH TEeXHIYHOTO aHalli3y OOuparoTh pEJEeBaHTHI TEXHIYHI I1HAMKATOPH,
HaJallTOBaHI JUIsi KOHKPETHUX aKTHBIB. BOHM aHami3yloTh LIHOBI MaTEpHU Ta 0OCITU
TOPTIBIIL IJIs1 IPOTHO3YBaHHS MailOyTHIX PYyXiB IIiH, TOMTOMAarar04i BU3HAYUTH Yac BXOAY Ta
BUXOJ1Y 3 MO3UIIIH.

CninpHO, KOMaHJa aHAJITUKIB CHUHTE3Y€ JaHl 3 KUIBKOX JDKepen sl HaJaaHHS
1iJTiCHOTO PUHKOBOTO aHami3y. IXHi koMOiHOBaHi BUCHOBKH (GOpMYIOTh (DyHIaMEHTAILHUIA
BX1J] 1711 KOMaHJ¥ JOCJIAHUKIB, 3a0€3MeUyr04H, 10 BCl ACMEKTH PUHKY BPaxOBYIOTHCS B
HACTYITHUX MPOLIecax NPUHHATTS pilICHb.

KomaHnna [oCHiIHUKIB BIANOBiAa€ 3a KPUTUYHY OLIHKY iH(poOpMaIlii, HaJaHOoi
KOMaH/1010 aHamTUKIB. CKIIaIa€ThCsl 3 areHTIB, sIKI MPUUMAIOTh SIK OWyadyi, Tak 1 BeAMExX1
MIePCIIEKTUBH, BOHM O€pyTh YUacTh y KUIBKOX payHaax /e0aTiB JJis OIIHKH MOTEHIIIMHUX
PHU3UKIB Ta MEepeBar IHBECTUIIINHUX PillleHb (PUCYHOK 2.3).

buyaui mocniTHUKK BHCTYMAlOTh 3a IHBECTHUIIMHI MOMIIMBOCTI, IIJIKPECIIOI0UN
MO3UTHBHI 1HJAWKATOPH, TOTEHIad 3pOCTaHHSA Ta CHIPUATIMBI PUHKOBI YMOBHU. BoHu
OyAyloTh apryMEHTH Ha MIATPUMKY 1HIIIIOBaHHS a00 MPOJOBXEHHS MO3UIINA y MEBHUX
aKTUBaX.

BenMexi AOCHIIHUMKM HaBMAaKd 30CEPEKYIOThCS HAa TOTEHI[IMHUX HETaTHBHHUX
acreKTax, pU3uKax Ta HECHPUATIMBUX PUHKOBUX CUTHanax. BoHM HaiaroTh 3aCTepexIInBi
BUCHOBKH, CTaBJIIUd TiJ] CYMHIB JKUTTE€3JATHICTh I1HBECTHUIIMHMX CTpaTerii Ta

H1KPECITIOI0YN MOKJIMBI HETaTUBHI PE3yJIbTaTH.
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®opmysatHa "Final Consensus Report"() : :
| 1
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Pucynox 2.3 — Cxema nporiecy OnTUMICTUYHOT Ta MECUMICTUYHOI OI[IHKH KOMaH/I010

JOCTITHUKIB TIEPCIIEKTUB 1HBECTHUIII.

UYepe3 1eil lajJeKTHYHUN Tpolec KOMaHJa JOCHIJHHMKIB TMparHe JOCSTTH
30a7aHCOBAHOTO PO3yMiHHA DPHHKOBOI CHTYallii. IXHifi peTenmpbHHIl aHami3 JomoMarae
BUSIBUTH HAMMEPCIIEKTUBHILI 1HBECTULIIIHI CTPATETli, 0JHOYACHO Mepeadadarodr MOKIIMBI
BUKJIMKH, OTXKe, TOMOMaralouu areHTaM-Tpeniepam npuiMaT 00TpyHTOBaH1 PIIICHHS.

ATeHTH-Tpeiiepr BIAMOBINAIOTH 3a (OpPMyBaHHS TOPrOBHX PEKOMEHJAIll Ha
OCHOB1 KOMIUIEKCHOTO aHali3y, HaJaHOr0 KOMAaHJOK aHAJITHKIB, Ta HIOAHCOBAHMUX
MEePCIIEKTUB KOMaHAW JOCHIIHUKIB. BOHHM OIIIHIOIOTE CHHTE30BaHy iH(opMailiito,
BPaxOBYIOUM K KUTBKICHI JaHi, TaK 1 SKICHI BUCHOBKH, JUIsl BUSHAUCHHS ONTHUMAaIbHUX
TOPTOBHX J1i (PUCYHOK 2.4).

[Iporiec mpUAHATTS pillieHb TpeHaepoM. 3aBIaHHS areHTIB-TPEHIEPiB BKIIOYAIOTh:

— OIIIHKY PEKOMEHAIlI/ Ta BUCHOBKIB BiJl aHAJITUKIB 1 JTOCIIITHHKIB;

— MPUUHATTA PIIIEHB MO0 Yacy Ta pO3MIpy YTroJ;

— PO3MIIIIEHHS HaKa31B Ha KYMIBIIO a00 MPOJak Ha PUHKY;
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— KOpUTYBaHHSI PO3NOJLTYy mopTdens y BIAMNOBIAbL HAa PUHKOBI 3MIHM Ta HOBY

1H(pOopMAaLiIO.

MoTouHi puHKOBI

it rcher Man
3eiT Researcher Manager KOTUPYBaHHSA

l—ﬂaHi Ta 3BiT: [aHi Ta 3!3irJ
; BusHaveHHsi HanpaAMKy Toprisni

BuaHaueHHs Hanpamky | | (Long/Short)

Toprieni (Long/Short)

1 € KOHCEHCYC CUNBbHUM Hi ‘/ Kineub

onfidence Score > Threshol '\(Action: HOLD/WAIT)

Tak
A
Y A Y
Bm"&?: g: o;?;gl:'iaaxony PoapaxyHok Stop-Loss BusHayeHHs Take-Profit
niaTpMMKU/ONopY) (Ha ocHosi BonatunbHocTi ATR) (Ha ocHosi R/R Ratio)
PoapaxosaHi napamerpu PoapaxosaHi napamerpu PoapaxosaHi napamerpu
A\ 4 A \ 4
A
o DOPMYBAHHA Mpono3uuis opaepa |  Mepepaya Ha eTan
Draft Order Proposal g (st S ot dued
(36ip napamertpis) K y

Pucynok 2.4 — Ilpouec npuiHATTS pillIeHHS ar€eHTOM-TPEHIepOM

AreHTH-Tpeliepy OaNaHCYIOTh MOTEHIINHI NPUOYTKU 3 MOB’S3aHUMU PU3UKAMH,
MPUIAMAIOYM CBO€YACHI PpillleHHS B JMHAMIYHOMY PHHKOBOMY CEpEJOBMINI. IxHi ii
0e3rmocepe/IHb0 BIUTMBAIOTh HA €(EKTUBHICTH METOJy, III0 BHMAara€ BHCOKOTO PIBHS
TOYHOCTI Ta CTPATEr1YHOTO MHUCIIEHHSI.

KomaHnna pu3HMK-MEHEIKMEHTY KOHTPOJIIOE Ta YMPABISE EKCHO3UIIEI0 PIZHUX
PUHKOBUX pu3HMKIB. Il areHTH MOCTIMHO OIHIOWTh Tpodiab pPHU3UKY mopTdens,
3a0e3mneduyroun, o0 TOProBa iSIBHICTh 3aJIMINANIACS B MEXaX MONEPEIHhO BU3HAYCHUX
rapaMeTpiB pU3UKY Ta BIAMOBIAIA PETYISATOPHUM BUMOTaM (PUCYHOK 2.5).

OO0O0B’ 3K KOMaHIU PUBHK-MEHEI)KMEHTY BKIJIIOUAIOTh:

— OIIIHKY (DaKTOpiB, TAaKUX SIK PUHKOBA BOJIATUJIBHICTb, JIKBIIHICTh Ta PU3UKU
KOHTPAareHTIB,;

— BIPOBADKEHHS CTPATET1 MOM SKIIICHHS PU3UKIB, TAKUX SK BCTAHOBJICHHS CTOTI-

Jocc opaepiB ado AuBepcudikaliss X0 IUHT1B;
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— BaJIlaHHS 3BOPOTHOTO 3B’SI3KYy areHTaM-TpenaepaM 00 €KCIIO3HUIlii 10 PUUKY
Ta MPONOHYBAaHHS KOPUTYBaHb TOPTrOBUX CTpPAaTEriii;
— 3a0e3meyeHHs BiJMOBIAHOCTI 3arajibHOrO MOpTdENs TOJEPAaHTHOCTI (ipMH A0

PHU3HKY Ta IHBECTUIIHHUM LILJISIM.

Tpenpep ArpecuBHIA AreHt KoncepeaTtusHuit AreHt He#tpanohui AreHt & Pusnk-Mexempkep
(Axepeno) (Ouixiosay) (Ouiniosay Ta Kourponep) (PoapaxyHox Ta PiweHHs)

Konin Mponoanuii (Oujioe Potential Upside Ouiuxa Upside
(Aprymentun "3a")
Draft Order Proposal
Konin Mponosuuii ‘(Ouimoe Worst Case Scenario] Ouinka Worst Case
'k (AprymenTi "MpoTi")

Konin Mponoauuji Poapaxosye R/R Ratio

Risk/Reward Ratio

Arperosasi Ouisri

CuHTE3 OLiHOK

Tak (Puauk Bucokni) Ut NepEBHLLYE PH3UK OTYCTUM]

* niMiTH?

Cropuroasxa [ponoanuia (Ha NosTOpHY nepesipky, ( KopuryBania nosuuii J Hi (Puauk npuitHATHWIA)

(3mMeHLeHHA poaMipy abo
amina Stop-Loss)

3aTBep/xeHHA opaepa

Final Executable Order

Pucynok 2.5 — IIponec npuifHATTS pilIEHHs KOMAaHJI0I0 PU3UK-MEHEIKMEHTY

Hagaroun Harmsim Ta KepiBHUIITBO, KOMaHJa PHU3UK-MEHEIKMEHTY OToMarae
nigTpuMyBaTH (HiHaHCOBY CTAOUTBHICT (PipMU Ta 3aXUINATH Bl HECTPUATIHUBUX PUHKOBUX
noAi. BoHu BiAirparoTh BHUpIMIAJBHY POJIb ¥ 3aXHUCTI aKTHUBIB Ta 3a0€3IE€UeHHI CTIHKOi
JIOBrOCTPOKOBOI e(eKTUBHOCTI. OTXKe, 3alPOINOHOBAHUN METOJ MOXKE BUPIIINUTH KITIOUOBI

0OME)XEHHS ICHYIOUHMX MAXO0/1B, MPEICTABIISIIOYN CUCTEMY, SIKa JI0JIA€ 111 BUKJIUKHU.

2.2 OyHKIiOHATBbHA POJIb BEJMKHX MOBHHMX MojeJieil y 3a0e3ne4eHHi poooTu

areHrTiB

[HTEerpariss BeIMKMX MOBHHUX Mojeled y cdepy (IHAaHCOBOro aHali3dy Ta

aJITOPUTMIYHOI TOPTIBJII 3HAMEHy€ cC00010 (PpyHIAaMEHTaIbHUM 3CYB MapajurMH BiJl CYTO
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KUTbKICHUX METOIB JI0 CEMaHTUYHO-KOTHITUBHUX MiIXOJIB. Y paMKax METOAYy areHTHO-
OpPIEHTOBAHOTO aHAJII3y PHUHKY BEIWKI MOBHI MOJIET MEpecTaloTh OYyTH MaCHBHUMU
1HCTpyMeHTaMu OOpOOKHU HPUPOJIHOI MOBH 1 TPaHC(HOPMYIOTHCS B aBTOHOMHHMX areHTIB,
3MaTHUX JO IMITalii CKJIAQJHUX KOTHITUBHUX IMPOIIECIB, NMPUTAMAaHHUX MNPOQPeciiHUM
y4aCHHKaM pUHKY. [[eHTpabHOO 171e€10 IBOTO TiAX0y € CTBOPEHHS BIpTyaIbHOI TOPTrOBO1
oprasizatiii, e KoxeH areHT Ha 06a31 LLM BukoHye cremniaii3oBaHy poJib, BIATBOPIOIOYU
CTPYKTYpY pealbHUX IHBECTULIHHUX QoHaiB. J[locmikeHHsS JEeMOHCTPYIOTh, IO
BUKOPUCTAHHSA MYJIbTHAT€HTHUX CHUCTEM JO3BOJISIE TMOJ0JIATH OOMEXKEHHSI MOOJMHOKHUX
MOJieJiel, 30KpeMa B AacCleKTax, [0 CTOCYIOThCS 'TaldrouMHAIii", O0OMEXEeHOro
KOHTEKCTHOT'O BIKHA Ta 3/JaTHOCTI 10 OararoeTamHoro mianyBaHHs [48].

Kputnunum acniekroM Bukopuctants LLM y 3ampornoHOBaHOMY METO/I1 € iMiTalis
COLIIAJIBHOI TUHAMIKU TMPUUHATTA pimieHb. Ha BiAMIHY BiJl TpaJMILIIHUX aJITOPUTMIB, SIKI
JIOTh JIHIWHO, MyJbTHAreHTHa cucTeMa Ha 0a3i LLM areHTiB BOpoOBaJKye MeXaHI3MH
nebaTiB Ta TUCKYCIA MK areHTaMu 3 PI3HUMU YCTaHOBKAMH.

30KkpemMa, BIPOBA/KEHHSI B paMKax METOAY areHTIB-JOCIIIHUKIB 3 JlaMeTpaibHO
OPOTUIICKHUMU TOTTIAaMu — "Oumvyaunmu" Ta "BeAMEKHUMH'", MO JO3BOJISIE BCEOIYHO
OLIIHUTH PUHKOBY cuTyalito. "buyaumii" areHT (OKyCyeThCs Ha MOILIYKY CHTHAJIB
3pOCTaHHSl Ta MO3UTHUBHUX HOBHUH, TOJI K "Benmexuii" areHT miiecrpsMOBaHO IIyKae
PU3MKM Ta O3HAKM NEPEeOoLIHKM akTuBy. llell mpouec mlanekTUYHOI B3a€MOJIi, IO
peanizyeTbes Yepes3 cepito payHIiB 00OMiHY apryMeHTaMu, JI03BOJISIE 3HAYHO 3HU3UTHU PIBEHb
YIEPEIPKEHOCT], MPUTAMAHHUN MOOJUHOKUM MOJENSAM, Ta MIABUIIUTH OOIPYHTOBAHICTh
¢dinanpHOrO TOproBoro pimenHs [49]. BaxnuBo 3a3HauMTH, M0 TaKWW MIAXiA HE JIMIIE
MOKpaIIly€e METPUKU NMPUOYTKOBOCTI, ajie i 3a0e3meuye BUCOKUM PIBEHb IHTEPIPETOBAHOCTI
pillIeHb, OCKUIBKHA KOXEH KPOK JIOTIYHOTO BHUCHOBKY (DIKCYETBHCS Yy BHIJISI TEKCTOBHUX
MIPOTOKOJIB 1€0aTiB, IO € CYTTEBOIO TIEPEBATOI0 HAJ MOJEIISIMU TITMOOKOTO HABUAHHS TUITY
"yopHa CKpUHbKA'".

OxkpeMoi yBarm 3aciyroBye BuKopucTtaHHs LLM areHTiB mis ympaBiaiHHS
puznkaMu. B pamkax MeTOJy CTBOPIOEThCS CIHEllajdi3oBaHa Tpyla areHTIB-pU3HK-
MEHEeKepiB, (DYHKIIIS SKUX TOJISITa€ HE B TeHEepallli TOproBux 1J1ei, a B KPUTUYHIN OITIHIII

nporno3uiliii tpeiaepi. Lli areHTH aHami3ylOTh MOTEHIMHI Yroau uYepe3 MpU3My



30

BOJIATHJIBHOCTI, JIIKBITHOCTI Ta 3arajlbHOTO CTaHy noptdes, 3a0e3neuytoun JOTPUMaHHs
BCTAHOBJICHUX OOMEXEeHb Ha BTpaTH. BOHM BHKOPUCTOBYIOTH 37aTHICTH LLM 10
KOHTEKCTYaJbHOTO PO3YMIHHS JUIsl BUSBJICHHS NPUXOBAHUX PHU3HKIB, SKI MOXYTh HE
BiJIOOpayKaTUCS B CTaHJAAPTHUX YHCIIOBUX METPHKAX, HANPUKJIAJ], PU3HUKIB, TIOB’SI3aHUX 3
TEONOMITUYHUMH TOJisIMA a00 3MIHaMH B peryisTopHoMy cepemoBumii [50]. Taka
apxITEKTypa JI03BOJISIE CTBOPUTU CUCTEMY CTPUMYBaHb 1 MPOTUBAr, AHAJIOTIUHY TiM, 110
ICHYy€ B peajibHUX (DIHAHCOBUX 1HCTUTYIIIAX, /€ TOPTOBUM JeMapTaMEHT BIIOKPEMIICHUH BiJl
JerapTaMeHTy pu3HuKiB. JIOCHIDKEHHSI TOKa3ylOTh, IO I1HTETpaIlisl TaKUMX MEXaHI3MiB
JTI03BOJISIE CYTTEBO 3MEHIIUTH MaKCHUMAaJIbHY MPOCAJKY MOPTQEs MOPIBHAHO 3 0a30BUMHU
CTpaTET1sIMHU.

B 0oCHOBY CHpO€KTOBaHOTO METOAY TOKJIAIEHO KOHIEMIHI0 IEIEHTPaTi30BaHOTO
HITYYHOTO 1HTEJIEKTY, pealli30BaHy 4Yepe3 apXITeKTypy MyJbTHareHTHoi cuctemu. Ha
BIJIMIHY BiJl MOHOJITHUX TIJIXOJIB, J€ OJIHA HEHPOHHA Mepeka HaMara€TbCs BUPIIITUTH
3aady nporHo3yBaHHs end-to-end, 3ampomoOHOBaHUI METOJ IEKOMIIO3Y€ CKIAIHY 3aady
¢dbiHaHCOBOrO aHajizy Ha Ha0lp BY3BKOCIEIIANI30BAHMX IMIJ3a/lad, KOXHA 3 SKHUX
BUKOHYETHCS OKPEMHUM IHTEJIEKTYaJIbHUM areHToM. KITIOuOBHM €JIeMEHTOM METOdY €
BUKOPHUCTAHHS BEJIMKUX MOBHUX MOJIEJIEH sIK KOTHITUBHOTO SiApa JUIsl KOKHOTO arenrta [51].

VY pamkax 3anponoHoBaHOi apXxiTekTypu LLM BHKOHYIOTH pOJIb HE MPOCTO
TeHEepaToOpiB TEKCTy, a OIEpaTopiB JIOTIYHOTO BUBEJCHHS, 3aTHUX J0 CEMAaHTUYHOIO
PO3YMIHHSI KOHTEKCTY, IHTEpPIIPETallisi HOBUHHOTO (POHY, COIIaIbHUX HACTPOIB Ta CKJIAIHOI
¢biHancoBOi TepMiHOJOTIi. OCHOBHA POJIM TAKUX areHTIB HA 0a31 BEJIMKUX MOBHUX MOJEIIEH
e IJIaHyBaHHA i, JIWHAMIYHE BHU3HAUEHHS HEOOXITHOCTI BUKOPHUCTAHHS 30BHIMIHIX
IHCTPYMEHTIB Ta JaHMX [JI1 OTPUMaHHS aKkTyalbHOi 1H(popMalli a TakoX MmoOyaoBa
MOCJTIJOBHUX JIOTIYHUX BHCHOBKIB mepea (GopMmyBaHHSAM (iHAIBbHOI BIAMOBIIL, IO
KPUTUYHO BAXKJIMBO TS (PIHAHCOBOTO aHAII3y.

Cneundika Bukopuctands LLM y nanomy meTojl mossirae B riMOOKii poJIbOBii
cremianizamii. 3aMiCTh BUKOPUCTAHHS OJHIET YHIBEpCATbHOI MOJIETI JJIsi BUPIMICHHS BCIX
3aBJlaHb, apXiTEKTypa CUCTEMH mepeadadae po3moAin (yHKIH MK PI3HUMHU arcHTaMU,
KOXEH 3 SKUX CHPOMIITOBAaHUW [JIi BUKOHAHHS BY3bKONPO(PUILHUX 3aBIaHb. ATEHTH

OepyTh ydacTh y Iiano3i MPUPOTHOI0 MOBOIO BHKJIIOYHO IiJ Yac PO3MOB areHT-areHT Ta
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nebatiB. Ili cTuchi, 30cepemkeHl MAHMCKYyCli, K TI0Ka3aHO, CHPUSIOTh TJIUOIIOMY
OOTpYHTYBaHHIO Ta IHTETPYIOTh PI3HOMAHITHI TEPCIEKTHBHU, JIO3BOJSIOUN OLIBII
30a7aHCcOBaH1 pILICHHS B CKJIAaJHUX, JOBFOCTPOKOBHUX CILIEHApIsiX — METOJ, OCOOJIMBO
peneBaHTHUN JJid CKJIagHoro cepeaoBumia topriemi. Lledt miaxix iHTErpyerbest 3
CTPYKTYpOBaHUM (PpEeUMBOPKOM, OCKLTHKH CTaH PO3MOBH 3aMUCYETHCS K CTPYKTYPOBaHUN
3aIKC y 3arajJbHOMY CTaHi arcHTa.

Cran cepeloBHIlla € CHUIBHUM Ta MOHITOPUTBCS areHTamu, IO J03BOJSE 1M
BUKOHYBAaTH KOHTEKCTHO-BIATOBIIHI Jii, Taki SK MPOBEJCHHS IOCIIIKCHb, BUKOHAHHS
yron, ywacte y naebarax abo ynpaBimiHHS pusukamu. el nuzailn 3a0e3neudye
KOJJaOOpaTUBHUN, TUHAMIYHUN TMPOIEC NPUUHSATTS PIIeHb, IO BiIOOpaXkae peasibHi
TOPTOB1 CUCTEMH.

[To-mepire, MeTOn yCyBa€ pO3pUB, CHUMYIIOIOYH TPOIECH MYJIbTHATCHTHOTO
OPUIHATTS  pillleHb, THUMOBI 11 TpodeciiHMX TOproBUX KoMmaHia. BiH BkiIoYae
CHellaIi30BaHMX areHTIB, HAJAIITOBAHUX Ha PI3H1 ACMEKTH aHalli3y Ta TOPTiBJl, HATXHEHHI
OpraHi3aliifHOI0 CTPYKTYpOIO pealbHUX ToproBux (ipm. buyadi Ta Beamexi nedartepu
OILIHIOIOTh PUHKOBI YMOBH JIsl HaJlaHHs 30a71aHCOBAaHMX PEKOMEHAAIH, TO/A1 K KOMaH/1a
PU3HUK-MEHEKMEHTY 3a0e3leuye, M0 EKCIIO3UINi 3JIUINAI0ThCS B MEXax MPUHHATHUX
JIMITIB.

[To-npyre, I TOKpaIieHHsS KOMYHIKAIil 3alpollOHOBAHUNA METOJ TOETHYE
CTPYKTYPOBaH1 BUXOIH JJI1 KOHTPOJIIO, ICHOCTI Ta OOTPYHTYBaHHS 3 J1aJI0TOM MPUPOIHOIO
MOBOIO JIJIs CIpUSIHHS e(PEeKTUBHUM Jle0aTaM Ta CHIBIpalll MK areHTaMHU.

Tunu noxymeHTiB Ta iHpopMaIllii MOKHA TOIIIUTH HAa 5 OCHOBHUX TPYIL:

1. Komanna aHamiTUKIB KOMIUTIOIOTH CBOI JOCIIKEHHS Ta BUCHOBKH B CTHUCII
aHaJITAYHI 3BITH, crienudiuH1 1 iXHIX cep ekcneptusu. Ll 3BiTH BKIHOYAIOTh KIIFOYOBI
MTOKa3HUKHW, BUCHOBKH Ta PEKOMEH/IaIlii Ha OCHOBI TXHIX CITeIiaJli30BaHUX aHAJI31B.

2. Tpeitnepu mepernsgarOTh 1 aHAM3YIOTh 3BITH  AHANITHUKIB, PETEJIBHO
OOMIpKOBYIOUM JJIi BUPOOHHMIITBA UYITKMX CHUTHAIIB pillieHb. BOHM CyNpOBOIKYIOTH IIi
pIIIEHHS JeTaJbHUMH 3BITaMH, 110 TOSICHIOIOTH iXHE OOIPYHTYBaHHS Ta IMIATBEPKYIOUI

JOKa3H, SIK1 TI13HIIIE BHUKOPHUCTOBYIOTHCA KOMAaHIO0K PU3UK-MCHC/PKMCHTY.



32

3. Komanga nocnigHuKiB 3anUTy€e I100aTbHUM CTaH areHTa JJisi OTpPUMaHHS 3BITIB
aHAIITUKIB 1 peTeIbHO POPMYE CBOIO AYMKY. [[Ba TOCIITHUKY MPEACTABIISAIOTh IPOTHIICKH]
MEePCTIIEKTUBH: OJTUH OUYadmii 1 oAuH BeaMexuii. Bonn 6epyTh ydacTh y /11aj1031 MPUPOTHOIO
MOBOIO TIPOTSATOM N payHiB, SK BHU3HAYEHO areHToMm-dacuiitatopom aebatiB. Ha
3aBepIIeHHA (acuiliTaTop TMeperisgae 1cTopiro  AebariB, oOupae mepeBaxaruy
NEPCHEKTUBY Ta 3aMUCYE 11 IK CTPYKTYPOBAHUI 3alKC Y TPOTOKOI1 KOMYHIKallIi.

4. KoMaH/a puU3UK-MEHEIKMEHTY, MOJIOHO 0 KOMAaHAMW JOCIIIHHUKIB, 3alHUTY€E
pillieHHs Tpelepa Ta CynpoBiiHMH 3BiT. [I0TiIM BOHM 0OTOBOPIOIOTH 3 TPHOX MEPCIIEKTHB —
PHU3UK-OPIEHTOBAaHA, HEUTpaIbHA Ta PU3UK-KOHCEPBATHBHA, MI00 CKOPHUTYBaTH TOPTOBUI
IUTaH Y MeXax oOMeXeHb pU3UKy. BoHu OepyTh y4acTh y n payHJax Aiajiory IpUPOTHOIO
MOBOIO, KEPOBAHUX areHTOM-(acUIITaTOPOM.

5. Menemxkep noptdoiio meperisiiae TUCKycilo KOMaHAU PU3UK-MEHEHKMEHTY,
BHU3HAYAE BIAMOBIAHI KOPUTYBAHHS PU3UKY T4 OHOBJIIOE CTAHU PIIICHHS Ta 3BITY Tpehaepa
B ITPOTOKOJII KOMYHIKalii.

Taka ekoMITo3uIIisl J03BOJIsIE BUKOPUCTOBYBATH PI3HI THUIM MOJEINEH 3aJI€KHO BiJl
CKJIQJHOCTI 3aja4i: MOTY>KH1 MOJIEJl 3 PO3BUHEHUMH 3{I0HOCTSIMH JI0 JIOTIYHOTO BUCHOBKY
3aCTOCOBYIOTHCA JUIsSl CTPATErIYHOIO TUIAHYBAHHS Ta CUHTE3Y PIlI€Hb, TOJMI SK IIBHLI Ta
MEHIII PECYpCOMICTKI MOJIEI BUKOPUCTOBYIOTHCS JUIsl PYTUHHOTO 300py Ta MEPBUHHOI
00poOku 1Hpopmarii [52].

Lel riOpuaHuil miaxig 3a0e3neyye sSK TOYHICTb, TaK 1 THYYKICTb y NPUHAHATTI
pillleHh Ta J03BOJISIE ONTHUMI3yBaTH OOYHCIIOBAJIbHI PECYpCH Ta MIHIMI3yBaTH dac
BUKOHAHHS TMOBHOTO LIMKIIYy aHami3y, 30epiraioud mpu IbOMY BHCOKY SIKICTh (piHAIBHUX

BHUCHOBKIB.

2.3 Meroauka iHTerpauii aHaizy CEHTMMEHTIB Ta TeXHIYHMX iHAUKATOPIB y

€IUHUI MpoLeC NPUIAHATTS pillieHb

[M6puan3aliis SKICHOTO aHali3y TEKCTOBOI 1H(OpMaIIii Ta KUJIBKICHOTO TEXHIYHOTO
aHaJI3y € HapXKHUM KamMeHeM €()EeKTUBHOCTI Cy4aCHUX areHTHUX CHUCTEM Yy cdepl aHaIizy

PUHKY KpUOTOBAIIOT Ta (DIHAHCOBUX PHUHKIB B nuomy. TpaaumiiiHi miAXoAu A0
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aBTOMATH30BaHOTO aHaNi3y pUHKY Ta AaBTOMAaTH30BAaHOTO TPEUIMHTY ICTOPUYHO
PO3BUBAIACA Y JACKUIBKOX TapaliebHUX HampsMKax: abo SK CyTo MaTeMaTH4HI MOl
00poOKHM yacoBHX psAiB, a0o sk NLP-cucteMu 1uist aHasi3y HOBUH. 3alIpOINIOHOBAHUA METO/
00’€eIHYy€ 111 ABa MOTOKU, BAKOPUCTOBYIOUM BEIMKI MOBHI MOJIEJNI SIK IHTErPALlIiHY JIaHKY,
3IaTHY PO3YMITH CEMAaHTHKY PHUHKOBOTO KOHTEKCTY Ta KOPETIOBATH 1 3 TEXHIYHUMU
narepHaMu. BCTaHOBJIEHO, 110 MOEIHAHHS PI3HOPIIHUX CHUTHAIIB JO3BOJISE IMIABUIIATH
TOYHICTh TMPOTHO31B, OCKUIBKM PHUHKOBA I[iHA € BIJIOOpa)KEHHSAM SK (PYHIaMEHTAJIbHUX
(h1HaHCOBUX MOKA3HUKIB, TaK 1 MCUXOJIOTTYHOTO CTaHy YYaCHUKIB PUHKY, KN HalKpalie
3YUTYETHCS YE€pPe3 aHaJI3 TEKCTOBUX JIaHuX [53].

Mexani3m noeHaHHs 0a3yeTbes Ha lepapxivniil 00poOiii curnanis. Ha HmkHBOMY
pPIBHI CHElialdi30BaHl AareHTU TEHEPYIOTh HE3aJIekKHI OLIHKU: TEXHIYHMM aHaIITHK
OIpalbOBY€E TEXHIYHI IHAUKATOPU Ta PUHKOBI JaH1 1 BUSIBJISIE MATEPHU HA iX OCHOBI, TOI SIK
aHATITHUKKA HACTPOiB OOpOOJISIOTH MAacCHMBM HOBHH Ta IOCTIB y COIlIaJbHUX Mepexax,
dbopmyroun arperoBaHi OIIHKM TOHAJbHOCTI. [HTerpailisi BiJOyBa€eThCS Ha PIBHI areHTIB-
JIOCITITHUKIB, Kl OTPUMYIOTH 11 JaH1 HE MPOCTO SK HAOIp YMCel, a SIK CTPYKTYPOBAaHHIMA
KoHTekcT. Hampukian, areHT Moke oTpumatv i1HGOpMaIlil0 Mpo Te, IO TEXHIYHI
1HAMKATOPH BKa3yIOTh Ha TMEPEKYIUICHICTh aKTHUBY, ajle CEHTUMEHT-aHali3 IOKa3ye
HAJ[3BUYAaHO BHCOKHM PiBE€Hb MO3UTUBHUX OYIKYBaHb Y€pe3 BUXIJ HOBOTO MPOAYKTY. Y
Takii CUTYyallil areHT-1oCciiAHUK Ha 0a3i LLM, BUKOpUCTOBYIOUM 3aKiajeHl 3HAHHS PO
PUHKOBY IICHUXOJIOTII0, MOXE€ HPHUUHATH PIMIEHHS ITHOPYBAaTH TEXHIYHUI CUTHAJI Ha
MPOJIaXK, IHTEPIPETYIOUH CUTYAIIIO SIK TOYaTOK CUIILHOTO MOMEHTYMHOIO PYyXY.

Oco0MBY IIHHICTD MPEACTABIISIE 3AATHICTh MYJBTHAT€HTHOI CHCTEMH BUSBIISATH Ta
IHTEepIpEeTyBaTH PO301KHOCTI MK PUHKOBUMU JJAaHUMU Ta CeHTUMeHTOM. KimacudHi Toprosi
cTpaTerii 4acTo 3a3Hal0Th 30UTKIB Y MOMEHTH 3MIHU PUHKOBUX PEKHUMIB, KOJIM TEXHIYHI
THAMKATOPH € 3aMi3HUTMMH. BKIIFOUeHHSI CEHTUMEHT-aHaIi3y J03BOJISIE€ areHTaM JisTH Ha
BUTIEPE/DKEHHS. SIKIO I[iHA aKTUBY MPOJOBXKYE 3pOCTATH, aje€ TOHAJIBHICTh HOBUH Ta
O0OTOBOpEHb PI3KO TOTIPUIYETHCS, HANPHUKIIAM, 3’ SBISIOTHCS YYTKH TPO PO3CIITyBaHHS
peryJsiTopa, areHTHa CUCTeMa MOXKe 1IeHTU(]IKYBaTH 1€ SIK CUTHAII JI0 3aKPUTTS MO3UIIIN
I1e JI0 TOTO, SIK 11€ BijioOpa3uThcs Ha rpadiky minu [54]. JocmimkeHHs TiATBEPIKYIOTh, 1110

cTpaterii, fKi BUKOPHUCTOBYIOTh CEHTHUMEHT SK OUITp JUId TEXHIYHUX CHUTHANIB,
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JEMOHCTPYIOTh 3HaYHO BUIIMI KoediieHT [1lapna nopiBHSIHO 3 BUKOPUCTAHHSIM KOXKHOTO
METOJy OKpemo [55].

B pamkax MeTory 3aCTOCOBYETHCS MIAXI, 1€ CCHTUMEHT-aHaII13 BUKOPUCTOBYEThCS
JUISL IUHAMIYHOTO HAJIAIITYBAHHS MTapaMeTpiB TEXHIYHUX 1HAUKATOPIB a00 Bar y nmoprderi.
B mepiogu BuCOKOi HEBM3HAUYEHOCTI Ta HEraTWMBHOIO HOBUHHOTO (DOHY areHTH MOXKYTh
aBTOMATUYHO TIEPEXOUTH JI0 O1IIBIIT KOHCEPBATUBHUX HAJAIITYBAaHb PU3HK-MEHEKMEHTY,
3MEHIIYIOYH PO3MIp MO3UIliil a00 BUMAararouud CHIBHIIIMX TEXHIYHUX MIATBEPIKEHBb IS
BXOAy B yroay. B mepiomm puHKOBOI etdopii", MmiaATBEpKEHOI aHAI30M COIllaIbHUX
MEpEeX, CUCTEMA MOKE JI03BOJISITH OUTBIII BIAXUIICHHS BiJl CEPEIHIX 3HAYE€Hb, aAaNTYIOUHCh
JI0 MIJIBUIIEHOI BOJATHIIBHOCTI. L[S amanTUBHICTL HOcsTaeThes 3aBAsAKU 3maTHOCTI LLM
pO3yMITH HIOAHCH KOHTEKCTY. MoJieab MOK€ PO3PI3HUTH MNaHIYHUI  pO3MpoJIax,
CIOPUYMHEHUN pealbHUMHU €KOHOMIYHUMU MpoOJIeMaMu, BiJl KOPOTKOCTPOKOBOI KOPEKIIi,
BHUKJIMKAHOT EMOIIIMHOIO PeaKIli€ro Ha HE3HAUHY IMoit0. Hampukiasa, BCTaHOBICHO, IO i1
yac myOsikaiii KBapTajabHOI 3BITHOCTI BIUIMB (DYHIAMEHTAJbHUX Ta HOBUHHUX (DaKTOpPIB
3HAYHO TEpPEeBaka€ TEXHIYHI CUTHAJIM, 1 CHUCTEMa aBTOMATHYHO aJanTy€ CBOIO JIOTIKY
NPUUAHATTS PIIICHb BIAMOBIIHO J0 Lboro maTepHy [56]. Otmxke, Meros 3abe3nedye
CTBOPEHHSI THYYKOi TOPrOBOi CTPATErIi, sIKa HE € dKOPCTKO 3a(hiKCOBAHOIO, a €BOJIIOLIOHYE

pa3oM 31 3MiHaMHu B 1HGOPMAIITHOMY TTPOCTOP1 PUHKY.

2.4 Opranizaunisi NOTOKIB JaHUX TA NOINEePeIHbOI 00POOKH TEKCTOBOI i pUHKOBOI
iHopmauii y pamkax meroay

2.4.1 3aranbHi migxoau 10 podOTH 3 TaHUMU

EdexTuBHICTD MYJIBTHAr€HTHOI CHCTEMU KPUTHYHO 3aJICKHTh BiJl MPOAYMAHOI
apXITeKTYpH TOTOKIB JaHUX Ta MPOTOKOJIB KOMYHIKAIli MDK areHTamu. Y CKJIaJHHUX
CHUCTeMax, JI¢ B3aEMOJIIOTh JIECATKH CIEI[iaTi30BaHUX areHTiB, BUKOPHUCTAHHS
HECTPYKTYpOBaHOI HPHUPOTHOI MOBH SIK €IMHOTO 3aco0y mepemadl iHpopMmarii Moxe
npu3zBecTd 10 edekry '"simcoBaHoro TenedoHy", KOJM KPUTHUYHO BaXKIIMBI JeTall
BTpAvyarOThCs ab0 CIOTBOPIOIOTHCS B TMPOIEC] TMepedadi 4Yepe3 JOBT1 JIAHITIOKKH

NOBIIOMJIEHb. TOMy B paMKaXx METOJy areHTHO-OPIEHTOBAHOTO aHaJi3y pPHUHKY
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KPHUIITOBAIIOT BIPOBAIKYIOTHCS T1OpUAHI IPOTOKOJIH, IO MOEAHYIOTh BUIbHY T€HEpalito
TEKCTY 3 YKOPCTKO CTPYKTYPOBAaHUMH (popMaTaMu JJaHUX, 110 JO3BOJISIE 30€PETTH TOUYHICTh
¢dakTiB npu 3a0e3MeYeHH] THYYKOCTI 1HTepIpeTanii. ApXiTeKTypa cUCTeMU OyIyeTbes 3a
MPUHIIUIIOM KOHBEEpPA, JIe JaHl MPOXOJATh MOCIOBHI eTanu 300py, GpiapTpallli, aHamizy,
CUHTE3y Ta BUKOHAHHSI.

Ha etami Bxoay B cUCTeMy areHTH-aHATITHKH OMEPYIOTh IBOMa OCHOBHHMHM THUIIAMHU
JAHUX: CTPYKTYPOBAaHUMH Ta HECTPYyKTypoBaHMMH. CTPYKTypOBaHI JaHi BKJIIOYAIOTh
4acoBl PSAAM PUHKOBUX IIiH, OOCSTH TOPTIB, JaHI 3 KHHUT OpJEpiB, a TakoXX (h1HAHCOBI
MeTpuKd Ta on-chain nani. Ili gaHi 3a3Buuyail OTpUMYIOThCS uepe3 30BHIIHI API.
HectpykTypoBaHi 1aHi OXOIUTIOIOTH TEKCTOB1 MAaCHBH: HOBUHHI CTaTT1, TOCTH B COIIIAIBHUX
Mepexax. Crienudika 0OpoOKH IIbOTO TUITY TaHUX MOJISATa€E B HEOOX1THOCTI 1X MOINepeIHbO1
TpaHcopmMmallii B KOMHakTHI npenactaBieHHs — embeddings abo TEKCTOBI MIJICYMKH —
summaries nepea TUM, SIK BOHHM MOTPAIUIATH JO areHTIB, BIAMOBINAIBLHUX 32 MPUHHATTS
pimens. [{e 103BoIsI€ yHUKHYTH ITEPENOBHEHHS KOHTEKCTHOTO BIKHA MOJIEJICH 1 30CepeIuTH
iXHIO yBary Ha HaOUIbIII pereBaHTHIN 1H(OpMaIi.

BHyTpinHs KOMyHIKaIlisi MibK areHTaMu peai3yeThCsl 4Yepe3 MEXaHI3M CIIBHOTO
cTaHy abo "MOmIKy MOBiIOMJIEHb". 3aMICTh NPSIMUX MOBIIOMJIEHb "TOYKa-TOYKA', areHTH
MyOJIKYIOTh CBOI1 3BITHM Ta BHCHOBKHM B IICHTPaJII30BAHOMY CXOBHII, JI0 SIKOTO MarOTh
JIOCTYII 1HILI YYaCHHUKHU MPOILIECY BIAMOBIIHO A0 iXHIX pojeil. Lle 3a0e3neuye npo3opicTh
MIPOIIECY Ta JIO3BOJISIE€ areHTaM-A0CIiTHUKAM Ta PU3UK-MEHEKepaM MaTH TTOBHY KapTUHY
oAl mpu ¢GopMyBaHHI BJIACHUX BHUCHOBKIB. BaXJIMBUM €JIeMEHTOM apXiTEeKTypH €
HAsSBHICTh OPKECTpaTopa, SKUH Kepy€e MOTOKOM 3aBlaHb, BU3HAYAE YEPTOBICTh BUCTYIIIB
areHTiB MmiJg dYac jAe0aTiB Ta CIIKye 3a JOTPUMAHHSIM IPOTOKOJIB KOMYHIKaIlii,
3a0e3reuyroun, o0 KOKEH areHT OTpuMaB HEeOOX1JIH1 BX1JIHI JJaHl Tiepes] MOYaTKOM CBOE]
poOoTH.

Crneuu(piyHIM TUIIOM JAaHUX, 0 UPKYJIIIOE B CUCTEMI, € "nyMKku" Ta "aprymeHTu",
TeHepoBaHl areHTaMu B TMpoleci MipkyBaHHi 3a Meroaukoro Chain-of-Thought. L1
MPOMIXKHI PE3yJIbTaTH MUCIEHHS (DIKCYIOTHCS B JIOTaX CUCTEMHU 1 BUKOPUCTOBYIOTHCS IS
Bepudikarllii JOT14HOI Y3TOKEHOCT] pinieHb. Hanpukiaz, SKio areHT-Tpeiaep npuiimae

pIIIEHHS MPO MOKYIIKY, CHCTEMa MOKE€ aBTOMATUYHO MEPEBIPUTH, YU Y3TOIKYETHCS 1€
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pILIEHHS 3 ApTyMEHTaMH, BUCYHYTUMU "BEIMEKUM" JTOCIITHUKOM, 1 YU OYJIH 111 apryMEHTH
HAJIe)KHUM YUHOM CIIPOCTOBaHI1 Mij yac nedariB. Takuii miaxia NepeTBOPIOE MOTIK JAHUX Ha
NOTIK 3HaHb, /1€ KOXKEH eJeMEHT 1HQopMallii CyNpOBOIKYETbCS METaJaHUMH MPO HOro
MIOXOJKEHHS, HAJIIWHICTh Ta KOHTEKCT BUKOPUCTAHHSI.

ApXITEKTypa TaKOX repeadoadac 4iTke po3IiJICHHS TOTOKIB TaHUX /I HATOBHEHHS
KOHTEKCTY Ta OMNEpPALIMHOI MISUIbHOCTI. AT€HTHM BUKOPUCTOBYIOTh ICTOPUYHI JaH1 IS
dbopmyBaHHs 0a3u 3HAHb, KA MOCTIMHO OHOBIIOEThCA HOBUMHU (akTamu. lle mo3BOISIE
CUCTEMI1 €BOJIIOI[IOHYBATH — YCIIIITHI YTOJIU Ta MOMUJIKU 3alUCYIOTHCS B ""mam’siTh", 710 SKOi
areHTH 3BEpPTAIOTHhCS MPU aHANI31 CXOXKHUX CHUTyalld y MmaiOyTtHboMmy. Lleli mexanizm
pedIeKCUBHOI TaM’AT1 € KPUTUYHUM IS JOBIOCTPOKOBOI ajamTallii CUCTEeMH JI0 3MIH
PUHKOBUX YMOB, JO3BOJISIFOUYM TEPEHOCUTH JIOCBi[ 3 MHUHYJIUX TNEPiojiB Ha IOTOYHI

3aBIaHHA.

2.4.2 Po0oTa 3 TeKCTOBUMH JAHUMHU

[Iporec miArOTOBKM TEKCTOBHUX JAHUX /IS MyJIbTHAr€HTHOTO aHAI3Yy € CKIaJHUM
OaratopiBHEBUM MPOIIECOM, [0 BUXOIUTH AAJIEKO 33 MEXK1 IPOCTOTO 3aBAHTAKEHHS TEKCTY.
[lepmyM eTanom MIArOTOBKH € peTesbHa (UIbTpalis Ta OYMIIeHHS JaHux. g mxepen
TUIy COLIIAJIbHUX MEPEXK 3aCTOCOBYIOTHCS aJITOPUTMH BUJANEHHS criamy, OOT-aKTUBHOCTI
Ta HEPEJIEBAaHTHUX MOBIIOMIIEHb. OKpIM 1OT0, KPUTUYHO BAKIMBOIO € ACHyIUTIKAIlis
HOBHH, OCKIJIbKM MOBTOpHA IyOJTiKaIlisl OJHIET 1 Ti€l % MOAIl pI3HUMH JKEpeTaMu MOXKE
CTBOPUTU XMOHE BPAKEHHs MpO 11 3HAYYLIICTh JJisi areHTiB. BcTaHOBIEHO, 11O SIKICHA
nornepeaHs o0poOka JaHMX € OUIbII BHU3HAYAIBHUM (PAKTOPOM Ui YCHiXy MOJAENI, HIXK
HaBITh apxiTekTypa camoi LLM.

Hactynmaum kpokoM € cermeHTarlisi Tekcty. OCKUIbKM TaKi JaHl MOXKYTh MICTUTH
BEIIUKY KIJTBKICTh TEKCTY, BOHH PO30OHMBAIOTHCS HA MEHII JIOTIYHI OJIOKH, SIKI TOTIM
MIePETBOPIOIOTHCS HA BEKTOPHI MIPEICTABIICHHS 1 30epiraloThCsl y BEKTOpHIHN 0a3i nanux. Lle
JI03BOJISIE areHTaM BUKOPUCTOBYBaTH TexHOJOTil0 RAG g MBUAKOTO TMOMIYKY

KOHKPETHHX (PaKkTiB 3a 3amuTOM. Takuil MiAXiJ HE JIMIIE €KOHOMHUTh KOHTEKCTHE BIKHO
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MOJIeNi, alle ¥ 3MEHINYE PU3UK TATIOIMHAIIN, OCKITbKA areHT MpaIfoe 3 KOHKPETHUMH
UTaTaMHu 3 JDKEpesia, a He HaMaraeTbCs 3rajaTH BeCh TEKCT. [ HOBMHHHUX JaHHUX
BAXJIMBOIO € TakKOX Kiacudikalis 3a THUIAMHU TOJIIH, HI0 JJ03BOJSE CHPSIMOBYBAaTH
BI/IMOBIHI TOTOKU JAHUX JI0 MPO(DUILHUX areHTIB-aHAJITHUKIB.

BukopucTtanHs TEKCTOBHX JaHMX areHTaMH BiJIOYyBA€ThCS 4depe3 CHelliaiizoBaHi
MPOMIITH, SIKI CTPYKTYpPYIOTh IPOLEC BUIyYeHHs 1H(OpMalii. AreHT-aHaliTUK HOBUH HE

IPOCTO YUTAE CTATTIO, & 3AIIOBHIOE CTAaHIAPTU30BaHy (HopMy:

OCHOBHA MO,

BIIJIMB HAa PUHOK;

OYiKyBaHa TPUBAJIICTh €PEKTY;

p1BEHb BIIEBHEHOCTI.

Ile mepeTBOpIOE HECTPYKTYPOBAHUN TEKCT HA HAIIBCTPYKTYpPOBaHi J1aHi, MPUIATHI
JUISL TIOAQITBIIIOTO JIOTTIYHOTO aHai3y.

JI1st pobOTH 3 JAHUMHU 13 COLIATbHUX MEPEK 3aCTOCOBYIOTHCA CrielU(IgHI METOAU
aHai3y, BPAaxOBYIOUM CJIEHT Ta EMOIIWHY 3a0apBJICHICTh IOBIIOMJICHb PO3APIOHUX
1HBECTOPIB. ATEHTH, [0 aHAI3YIOTh MOCTH B COINIAJIBHUX Mepexkax, HajallTOBaHI Ha
BUSIBJIEHHS hype TpeH/iB Ta KOJEKTUBHUX 1. BOHM OL[IHIOIOTH HE JIMILIE TOHAJIBHICTD, a U
oOcAr 00roBOpeHb Ta JUHAMIKY 3aTyueHOCT1 ayauTopii. L1 1aHi arperytoThbCs B 4acoBi psiiv
"COllaTbHOrO CEHTUMEHTY", Kl KOPEIIOIOTHCS 3 LIHOBUMH pyXaMH IS BHUSBJICHHS
aHOMaJTIi.

[HTerpamis TEeKCTOBUX JAaHMX TaKOX Iepeadadae TMEpPeBIPKY HAa aKTYyalbHICTb.
ATeHTH HaNalITOBaHI Ha MEPEBIPKY AaTu MyOmikaiii, mo0 YHMKHYTH peakiii Ha cTapi
HOBHUHH, K1 MOXYTh 3HOBY LIUPKYJIIOBaTH B Mepexl. Lle mocsaraeTbcst MUIsIXOM 107aBaHHs
MeTaJaHuX PO Yac JI0 KOKHOTO TEKCTOBOTrO (hparMeHTa, 1o norparmise B cucremy. Kpim
TOT0, CHUCTEMa MOXKE€ BHUKOPHUCTOBYBAaTH NEPEXPECHY MEPEBIPKY MK PI3SHUMH THUIIAMU
JOKEpen 1 SKI0 B COIIAJIbHUX MepekaxX IIUPUTHCS YyTKa, areHT mepeBipse odimiiiHi
HOBHHHI CTPIYKH Ha MPEAMET MIATBEPHKEHHS a00 CIIPOCTYBaHHS, MEPII HIXK BKIIOYUTH IO
iH(opMaIlito B aHATITUYHUH 3BIT.

VY CBITI pUHKOBOTO aHaji3y, /e IHpopMaIlis € TOJIOBHUM aKTUBOM, 3/IaTHICTh TOYHO

BH3HAYaTH TOHAJIBHICTh MOBIIOMJIEHb Ta BepU(IKyBaTU (PAKTH € KPUTUYHO BaXJIMBOKO. B
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paMKax MeToJly Kiacu@ikailisi TOHAJIbHOCTI BUXOAUTH JIAJIEKO 3a MEK1 O1HApHOTO MOJILUTY Ha
"mosutuBHE" Ta "HeraTuBHE". BUKOPUCTOBYIOTHCS CKJIQIHINII MOJEINI OIIHKH, 37aTHI
PO3PI3HATH BIATIHKK €MOIIH, Taki Sk "cTpax", "HEBIEBHEHICTh'", ""00epexHUIl onTUMI3M",
"eitdopis". i Takoro pody 3adad miaXoAATh cremianizoBadi ¢inancoBi LLM, siki Oyiau
JIOHABYEHI HA BEJIMKUX KOpITycax (hiHAHCOBUX TEKCTIB 1 pO3YMIIOTh CHIEIU(DIUHUNA KOHTEKCT.
Hanpuknaz, cioso "liability" (3000B’s13aHHs) y 3BU4alHOMY TEKCTI MOYKE MAaTH HETaTUBHUM
BIJITIHOK, ajne y (IHAHCOBOMY 3BITI 1I€ HEUTpaJbHUN TEPMIH 1 MOJEIb MOBUHHA L€
pPO3PI3HATU. ATEHTH TE€HEPYIOTh KUIBbKICHI OI[IHKM TOHAJIBHOCTI — sentiment scores, sKi
MOXYTh OYTH arperoBaHi 3a pi3HUMH JIKEpeSlaMU Ta YaCOBUMU ITPOMIKKAMHU.

dakT-miepeBipka B MYJbTUAr€HTHUX CHCTEMaxX peaji3yeThCs 4Yepe3 KuIbKa
IHHOBAIIMHKUX MeXaHi3MiB. OAaHuUM 3 Halle()eKTUBHINIMX TIIXOMIB € BUKOPUCTAHHS
areHTHHX ae0atiB. Koau oguH areHT BUCYBa€e TBEPKCHHS Ha OCHOBI 3HAWEHOI HOBHUHH,
IHITUN areHT-OMOHEHT a00 BepuQiKaTop MOXKE MOCTABUTHU II€ TBEPPKCHHS IMiJI CYMHIB 1
BUMAaraTH HaBeJIEHHsI JKepesa abo aokasiB. Llei mpoiiec 3MaraabHOCTI CIIOHYKA€ areHTIB
OUIBIII PEeTEeNIbHO MEPEeBIPATH 1HGOPMAIII0 TIEPea TUM, SIK BKIFOYUTH ii 10 CBOIX 3BITIB.
JlocniKeHHsT TIOKa3yl0Th, IO TAaKUW MiAX1JT 3HAYHO 3HUXKYE KUIBKICTh MOMHUIKOBUX
Cy/UKEHb TIOpIBHSHO 3 po0oTOor0 ojaHiel Mozem. KpiM TOro, BHKOPHUCTOBYIOTHCS
CHeIiaai3oBaHi areHTH-(paKkTuYeKepH, SKi MePEBIPSAIOTH TBEPKEHHS IIIIXOM ITEPEXPECHOTO
MIONIYKY B aBTOPUTETHUX 0a3ax JaHMX.

BaxxnuBuM eneMeHTOM cUCTEeMH BepUQIKalli € OLIHKa JOCTOBIPHOCTI JIKEpPEIL.
ATeHTH MaroTh JOCTYI 10 0a3W 3HaHb NPO PEMyTallilo Pi3HUX HOBUHHUX PECYPCIB Ta
aBTopiB. IHdopmarmis 3 odimiiiHOrOo mpec-penizy KommaHii abo aBTOPUTETHOTO
1H(OpMaIIIITHOTO areHTCTBa OTPUMYE BHUIILY Bary JIOBIpH, HI’K MOBIAOMJICHHS 3 aHOHIMHOTO
aKayHTy B colliaibHIi Mepexi. CucteMa aBTOMaTUYHO 3HMKYE BIUIMB JIKEPEN 3 HU3BKUM
pelTHHTOM JOBipH Ha (iHATBbHE pIMIeHHS. TaKoXX 3aCTOCOBYETHCS aHAII3 MONTUPEHHS
1H(pOopMaIlii, SKII0 HOBUHA 3’ SIBISETHCS OJHOYACHO HA 0aratboX HE3aJIEKHUX pecypcax, ii
JIOCTOBIPHICTh BBAYKAETHCS BUIIOI0. ATEHTH BUKOPUCTOBYIOTH 1l CUTHAIH AJs (piIbTparii
(GheKoBUX HOBUH Ta CIpoO MaHIMyJIOBAaHHS PUHKOM 4epe3 iHdopmalliiHi BKkuau. Jms
OOpOTHOM 3 raJOIMHAIISIMU CaMOi MOJIENl TIiJI Yac aHaji3zy (akTiB BUKOPHUCTOBYIOTHCS

METPUKH HEBU3HAYEHOCTI. SIKIIO MOJenb TEHEpPYye BIIMOBIAbL 3 HU3BKUM pPIBHEM
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BIIEBHEHOCT1, CHCTEMa IO3HAYae L0 1HGOpMAII0 K TaKy, 10 NOTpedye M0AaTKOBOI
nepeBipku. ATEHTH MOXYyTh OyTH 3amporpaMoBaHi Ha BUPaXKEHHS CyMHIBY 3aMICTh
reHepanii KaTeropuyHux, aje XuOHuX TBepmkeHb. Lle mo03Boisie areHTam-Tpeiinepam Ta
areHTaM pHU3UK-MEHEIKEpaM BpaxoBYBaTH (PAKTOp HEBU3HAYEHOCTI MPU MNPUHHATTI

pIIICHB.

2.4.3 Po0oTa 3 pUHKOBUMHM JaHUMH

[Tonpu TeKCTOBY MPUPOAY BEIMKUX MOBHUX MOJIENIEH, iX e()eKTUBHE BUKOPUCTAHHS
y aHaJji31 KpUIITOPUHKY HEMOXKIIMBE O€3 IHTeTpallii 3 TOUHUMHU YHMCIIOBUMU JaHUMU PUHKY.
Cnenudika po6otu LLM mnosnsirae B ToMy, 10 BOHH, SIK IPABUJIO, CJIA0KO CIIPABISIOTHCS 3
OpSIMUMU  apU(PMETUIYHUMHU PO3pAXyHKaMU Ta aHANII30M BEJIMKUX MAaCHUBIB YHCEN Y
"cupomy" Burisgi. Tomy MeETOA  areHTHO-OPIEHTOBAHOIO aHaNI3y Mepeadayae
BUKOPUCTAHHS 30BHINIHIX IHCTPYMEHTIB Ta 010J10TeK 1yisi OOpOOKH PUHKOBHX JaHUX.
ATreHTH He pPO3PaxOBYIOTh IHIUKATOPH CaMOCTIHHO, a 3BepTaroThcsi 10 API
creniagizoBaHux 01010Tek a00 BHYTPILIHBOI JIOTIKU JJII BAKOHAHHS TOYHUX OOYMCIICHb
HUISIXOM BUKOpHUCTaHHS npoTtokory MCP.

[1inroToBKa pUHKOBUX JAHUX BKJIOYAE 301p ICTOPUYHUX I[IH Ta X HOpMAaJI3AIlilo.
Jliia 3a0e3neyeHHs] penpe3eHTaTUBHOCTI aHaji3y areHTaM HaJaeTbes JOCTYN J0 JaHMX 3a
pIi3H1 YacOB1 MPOMDKKH, BiJl BHYTPIIIHBOJICHHUX J0 THXKHEBUX Ta MicsuHuX. Lle mo3Boiise
TEXHIYHUM aHaJITHKaM OI[IHIOBATH K KOPOTKOCTPOKOBI (PIIyKTyallii, TaKk 1 TOBTOCTPOKOBI
Tpenau. KpiM 0a30BUX IIIH, pO3PaXOBYEThCA IIMPOKUA CHEKTp MOXITHUX METPUK Ta
TexHIYHNX 1HAuKaTopiB: ocumsatopu (RSI, Stochastic), Tpermosi immukatopu (MACD,
Moving Averages), inaukatopu BonatmwibHOCTI (Bollinger Bands, ATR) Ta o6¢csary (OBV).
BcranoBneno, 1o HaaHHS areHTaM JOCTYIY /10 MONepeaHbO PO3PAXOBAHUX 1HJIUKATOPIB
3HAYHO MIJBHUIIYE SIKICTh IXHIX MPOTHO31B MOPIBHSIHO 3 HAJAHHSM JIMIIE CUPUX I[1H.

BukopucrtanHs 1MX METPUK areHTamMu BiAOyBaeTbCd 4Yepe3  MEXaHi3M
KOHTEKCTYaJIbHOTO onKcy. UncIoBi 3HaUeHHS TPaHC(HOPMYIOTHCS B TEKCTOBI HAPATUBH, AK1

ONHKCYIOTh CTaH PUHKY MOBOIO, 3po3yminoro st LLM. Hanpuknan, 3aMicTe mpocTOro
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Habopy uucen RSI=75, cucrema renepye onuc, tuny "laaexc BigHocHoi cuau (RSI) mocsr
piBHS 75, 10 ICTOPUYHO CBITYUTH MPO CTaH MEPEKYIJIEHOCTI aKTUBY Ta IIiJIBUIIYE
“MOBIpHICTH Kopekmii". Takuii miaxia J03BOJIIE MOJEN 1HTErpyBaTH YHUCIIOBI JaHl B
3arajbHUM JAHII0KOK MIPKYBaHb pa30M 3 HOBUHAMH Ta (PyHIaMEHTaIbHUMHU (PaKTOPAMH.
ATEHTH-TeXHIYHI aHAJIITUKHW 3/IaTHI BUSBJISATH CKJIAHI ATEPHH, TaKl SK "TojoBa i miedi"”,
"moaBiitHe AHO" abO0 IWBEpPreHIlii, aHaTI3ylOud MacCHUBH PO3PAaXOBAaHUX I1HIUKATOPIB Ta
OMUCYIOYH iX y CBOIX 3BITax JIJIsl TPEHIEPIB.

BaxxnuBuM acmekToM € TMOPIBHSJIBHUN aHali3 — areHTH He MPOCTO OIIHIOIOTH
MOKa3HUKN KPUIITOAKTUBY, @ MOPIBHIOKOTH 1X 13 CEPEIHIMU 3HAYEHHSAMH IO TI100aJTbHOMY
pUHKY abo 3 ICTOpUYHMMH JIaHUMH caMmMoro KpuntotokeHna. lle mosBossie dopmyBaTu
BHCHOBKH IIPO HEJOOLIHKY a00 MEePEOLIHKY aKTUBY. AT€HTH BUKOPUCTOBYIOTH LI METPUKH
I TOOYIOBH  JIOBTOCTPOKOBMX  MPOTHO3IB, SIKI  TOTIM  3ICTaBJISIIOTBCS 3
KOPOTKOCTPOKOBHMH TEXHIYHUMH CHTHAJIaMH B TIpoIieCi Ae0aTiB.

[HTerpamiss pUHKOBUX JAaHMX TaKOX BKIOYae poboTy 3 on chain gaHumu
KPUITOAKTUBY. AT€HTH 3 YIPABIIIHHS PU3HMKAMU BUKOPUCTOBYIOTH 111 METPUKU AJIs1 OLIIHKU
BapTOCTI BUKOHAHHS YIOJ Ta BUBHAYEHHs ONITUMAJIbHUX MOMEHTIB Uil BXOAY a00 BUXOAY
3 no3uuli. Hanmpukiiaa, B yMoBax HU3bKO1 JIIKBITHOCTI ar€HT MOXK€E PEKOMEHyBaTH PO30OUTH
BEIIUKUM OpJiep Ha JIeKiIbKa MEHIIMX YacTHH, [M00 MIHIMI3yBaTh BIUIMB Ha I[iHY.
Buxopucranns LLM f03Bosisie AMHAMIYHO aIaliTyBaTy CTPATErli BAKOHAHHS 3aJI€KHO Blj
MOTOYHOI'O CTaHy PUHKOBOI JIIKBITHOCTI Ta BOJIATHJIBHOCTI, 1110 € CYTTEBOIO IIEPEBATOI0 HaJl

CTaTUYHUMMU aJITOpUTMaMHU.

2.5 MeToam OUIHKH SIKOCTi i 3a0e3lmedyeHHs BAJIAHOCTI reHepamid Ta

MiHiMizanii ramronuaaniii BMM

3abe3reueHHs HaIIHOCTI Ta AKOCTI pOOOTH BEJIMKHWX MOBHHUX MOJICNIeH y 3ajadax
aHaTI3y PUHKY KPUMTOBAIIOT € TIEPIIOYSPTOBUM 3aBIAHHSIM, OCKUIBKH IIOMUJIKHA TYT MalOTh
npssMuii TporoBuii Bupas. "lamonmHamii" LLM 11e CXWUIIBHICTH MOJEeH TeHepyBaTH
paBIoONoAIOHY, aje (pakTUUHO HEBIPHY 1HGOPMAIIIIO 1 BOHU CTAHOBJISTH CEPHO3HUN PUBHK.

Jli1s 60poTHOM 3 IUM SIBUIIEM Y paMKaX METOJy 3aCTOCOBY€ETHCS KOMIUIEKCHHUM MMiX1]1, 110
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MOEHYE apXITEKTYpHI PIIIEHHS Ta METOAM 1HXKeHepii mpoMmTiB. OJHUM 3 OCHOBHHX
MeTo/IIB € BUKOpHCTaHHA Retrieval-Augmented Generation, sxuii oOMexXye TeHeparlio
BIJIMOBIJIEH MOJIEl BUKIIOYHO Ha OCHOBI HAJaHUX il IOCTOBIPHMX KOHTEKCTHUX JaHUX.
AreHTy 3a00pOHSIETbCSI BHKOPUCTOBYBATH BHYTPIIIHI 3HaHHSA s (HaKTOJOTIYHUX
TBEPJHKECHb, SIKIIIO BOHU HE MIIKPIIJICH] BUTATAMHU 3 IOKYMEHTIB, 3HalICHNX y 0a31 3HaHb.

EdextuBHUM METOIOM 3MEHIIEHHS TaIIOLMHAIINA € BIPOBAKEHHS MEXaHI3MIB
camopediiekcii Ta CaMOKPUTHUKH. Y IIbOMY CIIEHapii areHT, 3reHepyBaBIIN YEPHETKY 3BITY
ab0 TOProBOTO IJIaHy, aBTOMATHYHO 3amyckae mpoiec nepeBipku "Uu miaTBepakeHi Bcl
uuppu mxepenamu?”, "Uu € JIOTIYHI CynepeyHOCTl y BUCHOBKax?". SIKIO BUSBISIIOTHCA
HEBIJIMOBITHOCTI, MOJIETh ITEPATUBHO BUMpABISIE iX mepen (piHaNIbHOIO myOikaiiew. Y
MYJIBTHATGHTHUX CUCTEMax ITI0 POJIb YACTO BUKOHYE OKPEMHH areHT-KpUTHK ab0 PU3HK-
MEHEIKEp, KWW MepeBipsie BUCHOBKM aHAMITUKIB. Takuii miaxia, Bigomuit sk Reflexion,
JI03BOJISIE MOJICJISIM HABUATHCSA HAa BJIACHUX TMOMMJIKAX Yy MeXaxX OJHOTO CEaHCy poOOoTH,
3HAYHO MMIABUILYIOYH TOYHICTh PE3YJIbTaTIB.

Jliist oniHroBaHHS SIKOCTI poOoTH LLM y KOHTEKCTI aHali3y pUHKY KPUIITOBAIIOT
TpaauiliiHi JiHrBicTHYHI MeTpukHu, Taki sk BLEU a6o ROUGE, € HenmocratHpo
e(pEeKTUBHUMH, OCKIJIbKM BOHHM OLIHIOIOTH CXOXICThb TEKCTY, @ HE€ KOPHUCHICTh a0o
npaBAuBiCTh 1HpopMarii. ToMy B pamkax MeTOAYy BHKOPHUCTOBYIOTHCS CIHEIliani30BaH1
METPHUKH OI[IHIOBAaHHS €(EKTUBHOCTI, 110 0a3yI0ThCS HA pe3ybTaTax CUMYJIALII TOPIiBIl
Ha ICTOPUYHUX JTAHHX.

OCHOBHMMH TIOKa3HUKAaMU € CYKyITHa JOXIJHICTh, pi4HA JOXIAHICTh, KOE]IIIEHT
[[Tapma Ta MakcUMaIbHA MTPOCAJIKA.

Cykynna pnoximnictb (Cumulative Return) — Bumiproe 3araiabHUBl JOXI,

3reHepOBaHUH 3a MePioJl CUMYJISIIT HACTYITHUM YHHOM:

CR = (i) x 100%, @.1)

start

1€ Vend — BapTICTh MOPTQENs HANPHUKIHII MOACTIOBAHHS, & Vgar — IMOYATKOBA BapTICTh
nopTders.
Piuna moxignictes (Annualized Return) — HOpmamidye CykymHy JOXITHICTH 3a

KUTBKICTIO POKIB Y CUMYJIAILIT HACTYITHUM YHHOM:
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1

AR = (u)ﬁ — 1) % 100%, 2.2)

Vstart

ne N — KIJIbKICTh POKIB Y MOJICTIOBaHHI.
Koedimient lapna (Sharpe Ratio) — Bumiproe 10XiAHICTh, CKOPUTOBAHY Ha PU3HK,
IUISIXOM TOPIBHSIHHS HAJJIMIIIKOBOT JOX1HOCTI mopTdenst Haa O€3pU3UKOBOI0 CTaBKOIO 3

JOro BOJIATUJILHICTIO HAaCTYyITHUM YHHOM:

SR =%, (2.3)

g

ne R — cepemns nmoximmicte moptdens, Ry — Oe3pu3mkoBa cTaBKa, a G — CTaHJApTHE
BIIXUJICHHSI TIOX1JTHOCTI TTOPTers.
Makcumanbae npociganas (Maximum Drawdown) — Bumiptoe HaitO1Ib11e TIAIHHS

BapTOCTI MOPTdeEs Bi MKy A0 HAWHUKYIOI TOUKH HACTYITHUM YHHOM:

MDD = max

(Peakt—Trought
t€[0,T]

— ) x 100%, (2.4)

ne Peak, — MmakcuMasnpHa BapTICTh NOPTQENs Mepe]] HOYaTKOM 3HMKEHHSI B MOMEHT 4Yacy t,
Trough; — miHIManpHa BapTiCTh OPT(Es, TOCATHYTA MICHs BIIMOBIIHOTO MKy, a t€[0,T]
— YaCOBHM 1HTEPBAJI, IPOTATOM SIKOTO 3/IIACHIOETHCS aHa3 €()eKTUBHOCTI.

[TopiBHSIHHA Pe3yJbTAaTIB pOOOTH areHTHOI CUCTEMH 3 CTpaTerisiMu-0OeHUMapKaMH,
nHanpukiaz crpareriimu KDJ&RSI, MACD, Buy&Hold, nae 06’ekTHBHY OIIIHKY SKOCTI
NPUIAHATUX PILLIEHb.

J1o1aTKOBO 17151 OI[IHKU CXMJIBHOCTI MOJIEJIEH JI0 TajfOlUHALIN BUKOPUCTOBYIOTHCS
CreliaJibHl TecToBl HabOpu JaaHMX abo0 HaOOpW MUTAaHb 3 BIJOMUMHU IPaBUILHUMHU
BIZIMOBIIsIMU 3 (piHAHCOBOT 3BITHOCTI. MOJIeNl TECTYIOThCSI HAa 3IaTHICTh TOYHO BHITyYaTH
nudppu Tta ¢aktu 6e3 CrIOTBOpPeHb. TaKoX 3aCTOCOBYETHCS MOHITOPHUHI BIIEBHEHOCTI
MoJieNl, e BIACTEKEHHS JIOTIB EHTpPOIi reHeparlli J03BOJSE BUSIBUTH CHUTYaIlll, KOJIU
Monenb "Baramacs'. Bucoka eHTpomisi 4acTO KOpPENio€ 3 TalIONMHALIAMU, TOMY TaKi
BIJIMOBII MOKYTh OyTH aBTOMAaTHYHO BiXHJICHI CHCTEMOIO.

[HTEeTpaIis 1MX METOMIB OIlIHIOBaHHS Ta KOHTPOJIO JIO3BOJIIE CTBOPUTH
KOHKYPEHTHY CHUCTEMY, 3/IaTHY MPAIIOBaTH B PEAIbHUX PUHKOBUX YMOBAaX 3 MPUHHATHUM

PIBHEM PU3HKY.
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BucHoBkH 10 po3aiay 2

OTxe, B paMKax po3[iTy OyJO CHPOEKTOBAHO METOJ| areéHTHO-OPIEHTOBAHOTO
aHalli3y pUHKY KPUITOBATIOT 3 BUKOPUCTAHHSAM BEJIMKUX MOBHHX MOJIENEH, 10 JO3BOJISE
BUPIIIUTH TIPOOJIEMY CKIAAHOCTI MPUUHSATTS PIlIEHb Y BUCOKOJWHAMIYHOMY PHHKOBOMY
cepenoBHIll. B OCHOBY METOIy MOKJIAJACHO KOHIICTIIIO IEIEHTPaTi30BaHOTO MITYYHOTO
IHTEJNIEKTY, sIKa pealli3yeThCsl depe3 JEKOMITO3UINII0 CKJIQJHOTO MPOoIeCcy TPEeUANHTY Ha
OKpeMi crerfianai3oBaHl poJii, Takl K PUHKOBI, HOBUHHI Ta COIliaIbHI aHAIITUKH, a TaKOXK
JOCTIAHUKH, TPEHAEPH Ta PU3UK-MEHEIKEPH.

Ki1r04oB0O10 0COOIMBICTIO 3aMPONOHOBAHOTO MIAXOAY € BIPOBAHKEHHS MEXaHI3MY
CTPYKTYpOBaHUX Jc0aTiB MI>K areHTaMH, sIKi 3aiMar0Th JiaMeTpaibHO MPOTHIICKHI MO3UILIT,
a caMe «Omyauy» Ta «BeaMexy». Llel mianekTudHMil mpoliec, Ha BIAMIHY Bij JIIHIHHOT
re’epailii MporHo3iB, 3abe3neyye BceOIYHYy OINIHKY PUHKOBOI CHUTYallli, CyTTEBO 3HUXKYE
pIBEHb YIEPEIKEHOCTI OKPEMUX MOJEJIEN Ta rapaHTy€ BUCOKY 1HTEPIIPETOBAHICTh PIllIEHb
3aBIsiKM (pikcarii XoAay TyMOK y TEKCTOBUX IMPOTOKOJaxX. BuzHaueHo, 1110 BUKOPUCTAHHS
sentiment-aHanizy gk ¢UIBTpa I TEXHIYHUX CHUTHAJIB JIO3BOJISIE BUSBIATH KPUTHYHI
PO301KHOCTI MIXK LIIHOKO aKTHBY Ta HACTPOSIMU PUHKY, HAJAAKOUM CUCTEMI 3/IaTHICTh AISTH
Ha BUIIEPEIKECHHS.

Jist 3a0e3nedeHHs] HaAIMHOCTI (PYHKIIOHYBaHHS CHCTEMH OyJI0 OOIpyHTOBAaHO
nepexiJl BiJ BUIBHOTO JIaJIOTy MPUPOJHOI0 MOBOKO 10 BHUKOPHUCTAHHS CTPYKTYpPOBaHUX
MIPOTOKOJIIB KOMYHIKAIlIi Ta CTaHAAPTU30BAHUX 3BITIB, 110 MIHIMI3Y€ PU3UK CIIOTBOPECHHS
iHbopMmarii mpu mepenaui MK areHTamMu. OJHOYACHO 3 IUM Y METOJ IHTETPOBAHO
THCTPYMEHTU OOPOTHOM 3 «TaTIOLMHALISIMIY BEJIUKUX MOBHUX MOJIEIIEH.

Okpemy yBary B pPO3poOOJeHIM apXITEKTypl METOAYy NPHUAUICHO YIPaBIIHHIO
pU3MKaMU dYepe3 CTBOPECHHS HE3aJe)KHOI KOMAaHAM areHTIB PU3HK-MEHEIKMEHTY, SKi
OIIHIOIOTh MOTEHI[IHHI YroJAu BHUKJIIOYHO Yepe3 MPHU3MYy BOJATUIIBHOCTI Ta JIKBITHOCTI,
CTBOPIOIOUM CHUCTEMY CTPUMYBaHb 1 MPOTHBAr, aHAJOTIYHY Tid, 10 Ail€ Yy (PIHAHCOBUX

THCTUTYITISIX.
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PO3A1JI 3 IIporpamua peaJizamis MeTOAy AreHTHO-OPi€HTOBAHOIO0 METOXY

aHAJIi3y PMHKY KPUIITOBAJIIOT 3 BUKOpPUcTaHHsAM BBM

3.1 3aco0u Ta cepenoBHIlEe NPOrPAMHOI peaJstizamii

[IpoexTyBaHHS TpPOrpaMHUX KOMIUIEKCIB JIJIi aBTOMAaTHM30BAHOTO  aHAII3Y
(biHAHCOBHX PHHKIB, 30KpeMa BHCOKOQJIANTUBHOTO Ta BOJATHIIBHOTO PUHKY KPUIITOBAIIOT,
BHUMArae 3aCTOCYyBaHHSI CyBOPOIO HAYKOBOT'O MIAXOAY 0 BUOOPY TEXHOJOTIYHOTO CTEKY.
CyuacHa rmapagurma po3poOKH 1IHTEIIEKTyaIbHUX CUCTEM, 110 0a3yIOThCsS Ha BUKOPHUCTAaHHI
BEJIMKMX MOBHHUX MOJEJIEH, TUKTy€ HEOOXIJHICTh BIAXOAY BiJ TPAAUIIHHUX MOHOJIITHUX
apXITeKTyp Ha KOPUCTh THYYKHX, MOJYJbHMX Ta AaCHHXPOHHHX piieHb. OCHOBHOIO
HAayKOBO-T€XHIYHOIO TPOOJIEMOI0, SIKa BHPINIYETbCS y JaHOMY JOCHIKCHHI, €
3a0€3MeueHHs] OaJlaHCy MiX KOTHITUBHOIO CKJIQJHICTIO areHTiB, 10 BHUMAara€ 3HauyHUX
OOYHMCITIOBAILHUX PECYpCiB Ta Yacy Ha iHdepeHC Mojenel, Ta HEOOX1IHICTIO PEaKTUBHO1
B3a€EMOJIIi 3 PUHKOBUMH JaHMMH. BpaxoByrouu crneuudiky npeamMeTHoi oOnacTi, ae
MIBUKICTh MPUUHATTS pillleHb Ta TOYHICTH IHTEpIpETallii MyJbTUMOJAIbHUX JTaHUX €
KPUTUYHUMHU (aKTOpaMH YCIIIXy, TEXHOJOTIYHUN CTeK Oyio chopMOBaHO Ha OCHOBI
NPUHIUIIB HU3bKOI JIATEHTHOCTI, BUCOKOI MPOMYCKHOI 3JaTHOCTI Ta CEMaHTUYHOI
CYMICHOCTI KOMIIOHEHTIB.

Bubip 3aco01B peaizaliii 0a3yeThbcs Ha IETalbHOMY aHa131 BAMOT JI0 CUCTEMHU, sIKa
(YHKLIOHYE SIK MyJIbTUAr€HTHE CEpeloBULIE. Y TaKli CUCTEM1 aBTOHOMHI areHTH He JIMILE
CIO’KMBAIOTh 30BHIIIHI JIaHi, ajge W B3aeEMOAIIOTh MK C€00010, (OpMYHOYH CKIaIgHI
JAHIFO)KKK MIpKyBaHb Ta NMpUKMaloud KOJEKTHBHI pimeHHs. lle Hakmamae crneuumivi
BUMOTM JIO MOBHU I[pOrpaMyBaHHS, SKa IIOBUHHAa MIATPUMYBATU SK BUCOKOPIBHEBI
aOCTpakIii JIJIsi OMKCY JIOTIKK areHTiB, TaK 1 HU3BKOPIBHEBI MeXaHI3MU IS €(PEeKTUBHOT
poboTH 3 MEPEKEBUMH IPOTOKOJIAMH Ta 0a3aMu NaHUX. Y JaHOMY PO3LIL MPEICTaBICHO
KOMILJIEKCHE OOTpYHTYBaHHSI BUOOPY OCHOBHUX KOMIIOHEHTIB IMPOTPAMHOT apXiTEKTypH, 3
aKIIEHTOM Ha iXHIO pOJb y 3a0e3MeueHHI CTaOUTLHOCTI, MacmTaboBaHOCTI Ta HAYKOBOI

BaJIIIHOCTI OTPUMAHHUX pe3yibTaTiB. AHaI3 NPOBOJUTHCS KpPi3b MNPHU3MY CYYaCHHX
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JOCIIJIKEHb y Tally3l MPOTrpaMHOI 1HXEHEpil AJIS CHCTEM IITYYHOrO I1HTENEKTY, IO
JI03BOJISIE CTBEPKYBATH PO aKTyaJbHICTh Ta MEPCIEKTUBHICTH OOPAaHOTO MiAXOY.

OyHIaMEHTAIbHUM PIIICHHAM MpPU MPOEKTYBAHHI CUCTEMHU CTajo OOpaHHS MOBHU
nporpamyBaHHsi Python ik OCHOBHOrO IHCTPYMEHTY pPO3pPOOKH CEpBEpHOI YacCTHUHHU Ta
joriku areHTiB. Lle BUOip He € BUTIAIKOBUM, a TPYHTYEThCS HA TOMiHYyI0Yii o3utiii Python
y cy4acHOMY JaHAIIA(TI MITYYHOTO IHTEJIEKTYy Ta MAIIMHHOTO HaB4YaHHS. B KOHTEKCTI
po3po0KK cucteM Ha 0a3l BEIMKMX MOBHHUX Mojened, Python 3abesneuye Oe3loBHY
iHTerpanio 3 iHcTpyMeHTamu opkectpaiiii LLM. Oco6nuBoro 3HaueHHs HaOyBa€ poJib
Python y ¢QinancoBoMmy aHamizi Ta KUIBKICHOMY TpeUAUHTY. 3aBAsSKHM HAasBHOCTI
cremianizoBaHux 0161i0Tek, Takux sk Pandas tTa NumPy, Python no3Bosnsie BukoHyBaTu
CKJIaJIHI MaTeMaTU4YH1 oniepalli Hajl 4aCOBUMH psijaMu (P1IHAHCOBUX JIAHUX 3 €(PEKTUBHICTIO,
110 HAOJIMKAETHCS 10 HU3bKOPIBHEBUX MOB [57]. YV po3po0iieHiil cucteMi 1l MOKIIUBICTD
BUKOPUCTOBYETHCS JJII PO3PAXYHKY TEXHIYHUX 1HAMKATOPIB Ta CTATUCTUYHOTO aHAIIZY
PUHKOBOI TMHAMIKH, 110 € OCHOBOIO JJIsl IPUIHSATTS PillleHh TOProBUMH areHtamu. OTxke,
Python Buctymae sik yHiBepcanbHUil "KJei", 110 TOE€IHYE BUCOKONIPOAYKTHUBHI OOUMCIICHHS
3 BUCOKOPIBHEBOIO JIOTIKOIO IITYYHOI'O 1HTENEKTY. J[0AaTKOBUM apryMEHTOM Ha KOPUCTh
Python € po3BuHeHa WiATpUMKAa ACHHXPOHHOTO MPOTPAMyBaHHS, fKa CTaja KPUTUIHO
HEOOX1THOTO 3 TIOSIBOIO 010110TeKH asyncio. BpaxoByroun BuiezasHauene, Budip Python e
HAyKOBO OOIDYHTOBaHMM Ta CTPATETIYHO BUIIPABAAHUM [JIsl peaiizailii MOCTaBICHUX
3aBJIaHb JOCIIIKEHHS.

[leHTpanbHUM  €JEMEHTOM  CEpPBEPHOi  apxiTekTypu  Oyino  oOpaHo
BHUCOKONIPOMyKTUBHUI BeO-pperimBopk  FastAPI. Bubip FastAPI 3amicte OiibImd
TpaIuIlIMHUX pillleHb, TakuX K Django abo Flask, 3ymoBnenuii crienudpiyHIMH BUMOTaMU
JI0 TIPOJAYKTHUBHOCTI Ta apxiTekTypu cydacHux Al-gomarkiB. KitodoBow BiAMIHHICTIO
FastAPI € i#oro moBHa migTpumka crangapty ASGI, mo go3Bossie HATUBHO
BUKOPHCTOBYBATH MOXJIMBOCTI aCUHXPOHHOTO mporpamyBanHs Python. Betanosneno, 1o
BukopuctanHs FastAPI no3Bossie 3Ha4HO 3HM3UTH HAKJIAIHI BUTPATH HA cepiaiizaiiio Ta
BaJIiJIalli0 JTaHUX, 10 € BY3bKUM MiclieM y Oarathox Python-dpeitmBopkax [58]. Otxe,

FastAPI Bucrymae sk mnoTyxHa ImatdopMa s MOOyJAOBM HAIIMHOI, IIBUAKOI Ta
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JIOKyMEHTOBaHOI 1H(PACTPYKTYpH, 3[aTHOI NIATPUMYBATH CKJIaAHI poOoYl MpouEecH
areHTHO-OP1EHTOBAHOT'O aHAII3Y.

Crenugika poboTu areHTIB Ha 0a3l BEIMKUX MOBHHMX MOeNed mependadae
BUKOHAHHS TPUBAJIUX Ta PECYpPCOMICTKHX OIepalii, TaKuxX SK TeHepallis TEeKCTy, aHaji3
BEJIUKMX MACHBIB ICTOPUYHUX JaHUX Ta TPOBEICHHA OaraToeTamHUX CUMYJIAIIN.
BukoHaHHS TakuX 3aBJIaHb Y MEXaX OCHOBHOTO IIUKITY € HENPUITYCTUMHM. J{J1s1 BUpimIeHHS
1€l Tpo0ieMH y cucTteMy OyJio IMIJIEMEHTOBAHO MEXaH13M aCUHXPOHHUX Yepr 3aBAaHb Ha
0a3i 610mioTeku Celery Ta Opokepa mosigomiieHs Redis. Lel miaxin 103BoJISE€ IEKyTyBaTH
Ipolec NpUIOMYy 3amuTIB BiJl iX O€3MOCepeHbOr0 BUKOHAHHS, 3a0€3Meuyloud BUCOKY
YYWHICTh CHCTEMH Ta MOXJIMBICTh TOPU30HTAIHHOTO MACIITa0yBaHHS.

Celery € cranmaptom ne-¢akto aisi oprasizauii posmnojiieHux yepr y Python-
exocucteMl. BiH Hajiae MOTYKH1 IHCTPYMEHTH ISl BU3HAUEHHS, IJTAHYBAaHHS T4 BAKOHAHHS
3aBiaHb y (oHOBOMY pexkumi. Pons Opokepa MOBIAOMIIEHb y Il apXITEKTypi BUKOHYE
Redis. Bubip Redis 3yMmoBieHMi1 1010 BUHATKOBOIO MPOJAYKTUBHICTIO SIK CXOBHUIIA JAHHUX B
ornepatuBHii mam’saTi. OkpiM QyHKIiT Opokepa, Redis Takok BUKOPUCTOBYETHCS SIK
CXOBHUIIIE PE3yJIbTATIB TA KELI JJIs1 KOPOTKOCTPOKOBOI MaM’AT1 areHTiB. Y MYJIbTUAr€HTHUX
CHCTeMaX, ¢ arcHTH IOBHHHI MaTH CIUIBHHN KOHTEKCT a00 OOMIHIOBATHCS CTaHAMH,
IIBUJIKUH JTOCTYII IO CIIJIBHUX JaHUX € KpuTHuHUM. Redis mo3Bosisie 306epiratu mpoMixH1
pe3yibTaTH MIPKYBAaHb areHTIB, ICTOPIIO AI1aJIOTIB Ta MOTOYHI PUHKOBI KOTHUPYBAHHS,
3a0e3Meuyroun y3roJKEHICTh JaHUX MIXK PI3HUMU MpoLecaMu Ta cepBepami [59].

OnHuM 13 HaWOLIBII 1HHOBAIIIMHUX pIlIEHb y TEXHIYHIA peami3allii MpPOeEKTy €
BUKOpHCTaHHA 010moTexku LangGraph st ympaBiiHHA JIOTIKOIO TMOBEAIHKH AareHTIB.
Tpagumiiini migxoau a0 mnobymoBu LLM-nmonatkiB, peaii3oBaHi B paHHIX BepCiix
LangChain, 6a3yBanucst Ha KOHIIeNIli cipsiMoBanuX anukiniyaux rpadis (DAG), ne nporiec
BUKOHAHHS CKJIAJIaBCsI 3 JTIHIWHOT MOCTIJOBHOCTI KPOKIB. X04a TaKUi MiAX11 € e(HEKTUBHUM
JUIS TIPOCTUX CILICHApIiB TUMY "NMHUTAHHSA-BIAMOBIAL", BIH BUSBISETHCS HEIOCTATHIM IS
MOJICTIIOBAHHSI CKJIAJHOI areHTHOI TOBEMIHKH, HEOOXIMHOT [UIsl aHalizy pUHKY
KPHUIITOBAJIIOT.

LangGraph npornonye npUHIIMIOBO HOBY MapaurMy OpKecTpallli, 3aCHOBaHy Ha

MUKIIIYHUX Tpadax 31 cTaHoOM. Y IIid MOJIEI JIOTIKa areHTa MPeACTaBISIEThCS K rpad, e
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By31M — 11e QyHKuii abo Bukauku LLM, a peOpa — 1ie mepexoau Mix HUMHU, sIKI MOXKYTb
OyTn ymoBHUMU. KITF0OUOBOIO OCOOIUBICTIO € HASIBHICTD IIO0ABHOTO 00’ €KTA CTaHY, SIKUN
30epiraeThCsi Ta OHOBIIOETHCS MPOTATOM YChOTO JKUTTEBOrO IUKIY rpada. Lle mo3somsie
are’ram 'mam’ATatu" KOHTEKCT MONEepeAHIX /i, pe3yabTaTH BUKOPUCTAHHS IHCTPYMEHTIB
Ta 1ICTOPir0 MipKyBaHsb [60].

Buxopucrannss ~ LangGraph  no3Boiise  peamidyBaTH  CKJaJHI  MaTepHU
MyJIbTHAr€HTHOT B3a€MOJII, Taki SIK l€papxiyHi KoMmaHau abo nedaTh MiX areHTaMmH.
['ayukicts LangGraph y BU3HaueHH1 YMOBHUX MEPEXO/IiB I03BOJISIE€ JUHAMIYHO 3MIHIOBATH
MOTIK BUKOHAHHS 3aJIe’KHO Bija Buxoay LLM abo 30BHiIIHIX GakTopiB.

Oxpim Ttoro, LangGraph 3a0e3neuye NEpPCHUCTEHTHICTh CTaHy, IO JJO03BOJISE
30epiraTv MPOMIXHI €Tany BUKOHAHHS Ta BIJIHOBIIIOBAaTH pOOOTYy areHra micis 3001B a0bo
nay3d JUid OTPUMaHHA 3BOPOTHOro 3B’s3Ky Bia joguHu  (human-in-the-loop).
[lopiBHsimpHUM aHami3z mokazye, mo LangGraph 3HauHO mEepeBepilye CTaHIAPTHUMA
LangChain y 3amadax, sKi BUMararmTh JOBIOTPUBAIOI TaM’ATi, CKJIATHOI JIOTIKH
pO3ralyKEHHS Ta IUKIIYHUX TPOLECIB, IO POOUTH HOTO 1/1€aTbHUM 1HCTPYMEHTOM JIJIst
noOy/I0BM aBTOHOMHHX (DIHAHCOBHX arcHTIB.

EdexTuBHull aHam3 pUHKY KPUOTOBAIIOT BHUMAarae oOpOOKH JBOX HMPHUHIIUIIOBO
PI3HUX THUIIB JaHUX: CTPYKTYPOBaHUX (pIHAHCOBUX MOKA3HUKIB (YACOBI PSIIU I11H, OOCATH
TOPriB, TEXHIYHI 1HIUKATOPH) Ta HECTPYKTYPOBAaHO1 TEKCTOBOI iH(pOpMallii (HOBUHH, 3BITH,
MOCTH y colliaibHUX Mepexkax). s 3abe3neuenHs onTuManbHO1 pOOOTH 3 KOKHUM THUIIOM
JaHUX OYJIO 3aCTOCOBAHO T1OpPHIHY CTpaTeriro 30epeeHHs, 10 MOEAHYE PesIiiHy 0a3y
nanux PostgreSQL ta BekTopHy 6a3y manux ChromaDB.

PostgreSQL BUKOPHUCTOBYETHCS IK OCHOBHE CXOBHUIIE JJI TPAH3AKIIHHUX JaHUX.
Bubip PostgreSQL 3ymoBneHuii Horo HaaiiHICTIO, BiAMOBiaHICTIO cTtaHgaptam ACID,
NOTY>KHUMH MOXJIMBOCTSIMU 1Hekcalli. Bukopucrtanus 6i6miorekn SQLAlchemy sk ORM
JI03BOJISIE TIPAIfIOBATH 3 0a3010 JAHUX Y 3pYYHOMY CTUJIl. ACUHXPOHHHM JpaiiBep asyncpg
rapantye, o omnepamii 3 0a30i00 JaHUX HE CTaHyTh BY3bKUM MICLIEM Yy
BHUCOKOIIPOTyKTUBHOMY acUHXpOHHOMY cepeaonuiii FastAPI.

Jlns pobOTH 3 HECTPYKTYpOBaHMMH JaHMMM Ta peanizamii mexaHismy RAG

BukopuctoByeThcsi ChromaDB. ChromaDB — 1ie cnermianizoBana BekTopHa 0asza JaHUX,
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ONTHUMI30BaHa /Jisi 30epiraHHs Ta MOUIYKY BEKTOPHUX MPEACTABICHb TEKCTY. Y KOHTEKCTI
arentHoi cuctemu, ChromaDB BukoHye€ poJib JOBrOCTPOKOBOI CEeMaHTUYHOI 1am’sITi. BoHa
JI03BOJISIE areHTaM 3HAXOJUTH PEJIEBaHTHI 1CTOPUYHI HOBHMHHM ab0O MaTepHU MOBEIIHKH,
CXO’1 Ha MOTOYHY PUHKOBY CUTYaIlIl0, HUITXOM OOYMCIICHHS! KOCUHYCHO1 MOJIIOHOCTI MIXK
BEKTOpamu [61].

Taka riOpugHa apXiTeKTypa J03BOJISIE CUCTEMI BUKOPUCTOBYBATH CHJIbHI CTOPOHU
000X MIAXOAIB: TOYHICTh Ta LUIICHICTh PENSALIMHUX NaHUX Uil (PIHAHCOBUX PO3PAXyHKIB 1
CEMaHTUYHY THYUYKICTh BEKTOPHOTI'O MOLIYKY JUIsl aHaJ13y KOHTEKCTY Ta HaCTpOiB puHKY. Lle
3a0e3nedye MOBHOTY 1HPOPMALIIMHOI KAPTUHU, HEOOXIAHOI JUIsl IPUMHATTSA OOTPYHTOBAHUX
TOPTOBUX PIIIEHb.

Jlnst peamizanii KIIEHTCbKOI YaCTMHM CHUCTEMHM, siKa 3a0e3ledye B3a€MOJIII0
KOpHCTyBaua 3 areHTamu, 0yJjio oopano ¢perimBopk Vue.js. Bubip Vue.js rpyHTyeTbCs Ha
HOTO peakTHBHIA apXITEKTypi, siKa 17eaIbHO MIAXOAUTH JIJIi CTBOPEHHS JIWHAMIYHUX
Jaoop/IiB, 1110 OHOBJIIOIOTHCS B peaJIbHOMY Yacl.

3a0e3neueHHs] KOMYHIKallli B peaJibHOMY dYaci MK (DPOHTEHIOM Ta OEKEeHIIOM
peaiizoBaHo 3a gomomororo mpotokoiry WebSocket. Ile mo3Bossie cepBepy iHIIIIOBATH
nepeaavy JaHuX KIEHTY 0€3 HE0OX1AHOCTI HOCTIMHOTO OMUTYBAHHS, III0 3HUKYE 3aTPUMKH
Ta HAaBaHTAKEHHS HA MEPEXKY.

VY cknagHUX pO3MOAUIEHUX CHCTEMAaxX, 0COOJIMBO THX, IO MPALIOIOTH 3 (PiHAHCAMU
Ta IITYYHUM 1HTEJIEKTOM, FapaHTIsl HITICHOCTI Ta KOPEKTHOCTI JaHUX € (DyHAaMEHTAIbHOIO
BUMOTOI0. JIJIs BUpIIIEHHS LBOTO 3aBJaHHS TPUUHATO pilIeHHS o0paTu O010I10TeKy
Pydantic. Pydantic 3a0e3neuye Bamimamio JaHUX Ta YIPaBIIHHA HaJalITyBaHHIMH 3a
JIOTIOMOTO10 aHoTarlii TumiB Python.

[TincymoByroumn, oOpaHuii TEXHOJOTIYHUM CTEK, 10 BkiItoudae Python, FastAPI,
Celery, Redis, LangGraph, PostgeSQL, ChromaDB Ta Vue.js, ¢dopmye uiticHy,
BUCOKOIIPOJIYKTUBHY Ta HaJliHy I1atopMmy JUisl peanizaliii MeTOAYy areHTHO-
OpIEHTOBAHOTO aHAJI3y PUHKY KpUNTOBATIOT. KOXeH IHCTpyMEeHT Oysi0 00paHO Ha OCHOBI
rIMOOKOT0 aHajlizy HOro TEeXHIYHHUX XapaKTepUCTHK Ta BIAMOBIAHOCTI crenu(iyHuM
BUMOTaM JIOCIIDKEHHsI, 10 3a0e3leyye HayKOBY HOBU3HY Ta MPAKTUYHY I[IHHICTb

PO3POOICHOI CHCTEMH.
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3.2 IIpo€ekTyBaHHS apXIiTeKTypPH SIpa CUCTEMH TAa JIOTiKH OPKeCcTpauii areHTiB

Tpaguiiitni Metronu (QiHAHCOBOTO aHaJi3y YacTO OOMEXKYIOTbCS MOHOJITHUMU

aIropuTMaM ab0 OJTHOMaHITHUMH MiAXOJaMU /10 OIIHKH 1HBECTUIIIMHUX MOXJIMBOCTEH.

Taka apxiTekTypa HE BpaxoBye€ OaraTOTpaHHICTh PHUHKOBHUX IPOIECIB Ta HEMOKIIUBICTH

ICHYBaHHSI €IMHOI "TIpaBuUII

BpHOI" TOYKM 30py Ha Oyab-sike (iHaHCOBE SIBUIIIE.

[IpencraBieHuii MeTOA BUPINIYE MO0 TPoOJeMy dYepe3 apXiTEeKTypy KOJIEKTUBHOTO

IHTEJIEKTY, JIe CIIeIiai30BaHl areHTH 3 PI3HUMH €KCIIEPTHUMU PO UISIMHU KOJIa00paTUBHO

aHaNI3yl0Th PUHKOBY cuTyaulilo. KoxkeH areHT Bosofie crneuu(iuHOI0 €KCHEPTH30l0 Ta

BIJIIrPA€ YITKO BUSHAYEHY POJIb y MPOIIECT TPUHHSTTS PIllICHb.

Cucrema opratizoBaHa sIK MOCHIJIOBHICTb IT’SITM YITKO BU3HA4Ye€HHUX (pa3, KOXKHA 3

SAKUX BUpIIIYeE crienudiyHe aHaTITUYHE 3aBAaHHs (pucyHok 3.1).

?

MovaTok
]

Pasa 1: 36ip gaHUX

t

BUKMKK

)
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tools_market

\

BUKINK

¥
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peaynurar  EUKIUK pesynerat
tools_social tools_news

JapepLlieHo
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"‘
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BearResearcher
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RiskyAnalyst

count < 3xmax_rounds

SafeAnalyst

count < 3xmax_rounds

NeutralAnalyst

count > 3xmax_rounds

count > 3xmax_rounds

RiskJudge

count > 3xmax_rounds

3aBtﬂeﬁ)“[Porl'foliof\/1r=mager}

KiHeupb

Pucynok 3.1 — Jliarpama ctaHiB



50

[leHTpalbHUM €JIEMEHTOM MpPOrpaMHOI peai3aiii MeToay, M0 3ade3neuye
OpKECTpallilo BCIX MPOLECIB MPUUHATTS PillIeHb, KOOPAUHAII0 1H(HOPMALIIHHUX TOTOKIB Ta
yHOpaBIiHHS )KUTTEBUM IUKJIIOM aHaii3y, Buctynae kiac TradeGraph (pucynok 3.2). Lleit
MPOTpaMHMI KOMITIOHEHT, peali30BaHuil y MoayJi core/graph/trade graph.py, 6a3yeThcs Ha
apxiTekTypHoMy maTepHi State Machine, sixuii € pyHIaMEeHTaTLHOI OCHOBOIO (PPEUMBOPKY
LangGraph. ¥V Takiil apXiTekTypi CTaH CUCTEMHU y Oyb-SKUI JUCKPETHUH MOMEHT 4acy €
YITKO BU3HAUYEHUM 00’ €KTOM, IO MEPEIAEThCs MK By3JlaMu rpada — areHTamMu, KOXKEH 3
SKUX HaJIJICHUN TOBHOBXXCHHIMHU MOIU(IKyBaTH JIMIIE BIAMOBIIHI O HOTO CrieIiiami3zamii
nosisi, 3abe3neuyroun OTxe, MUIICHICTh J@HMX, 130JIAI1IF0 KOHTEKCTIB Ta MOJKJIMBICTh

MOBHOI'O ay/IUTY JIOTIKU MPUHHSTTS PIIICHb.

<<LangGraph Node>>
MarketAnalyst

+analyze_price_movements() T 5
oolkit e .
+analyze_technical_indicators() +selected_tools: List[str] max deba?eor?u(:(lj??nna”_oalc
+selected_data_sources: List[str] +max7risk d\;cuss rounds: int

<<LangGraph Node>> uses |+stop_event: Event

SocialMediaAnalyst _ % “]+get_YFin_data(symbol, start, end) : : DataFrame
uses—|

+should_continue_markef(state) : : str
+should_continue_social(state) : : str
+should_continue_news(state) - - str
+should_continue_after_bull_clear(state) : - str

+analyze_social_sentiment() +get_stockstats_indicators_report(...)
- - —>|+get_reddit_stock_info(ticker, date)

h-USES "
b creates | +get_finnhub_news(ticker, start, end)

<eLangoran Nodes> | (<<bapaCrphMode>> i o
BullResearcher ewsAnalys creates . |+get stock news openaifticker, date) - arter_Tisky_
I ot L i i +get stock ket dat fiod +should_continue_after_safe_clear(state) : : str
+present_bullish_arguments() +analyze_news_impact() Cre‘attes }_.‘ % +should_continue_after_neutral_clear(state) - - str SignaIProcessor
<<LangGraph Node>> T creates. GraphSetu TradeGraph +process_signal(signal, symbol) : - str
BearResearcher T P P +config: Dict
e Propagator
+present_bearish_arguments() . +setup_graph(selected_analysts) : : CompiledGraph F— +toolkit: Toolkit pPag
creates schoma "~ +graph: CompiledGraph +create_initial_state(...) - - WTAgentState|
<<LangGraph Node>> Ueate's” I I A tSvt i +propagate(company_name, date, language) +get_graph_args() : : Dict
ResearchManager  |..- - creates i gentsiate +reflect_and_remember(returns) - 1o -
- foi +company_of_interest: str FinancialSituationMemory
+judge_debate() : . str _{¢<LangGraph Node>> Creates’ [ / +rade date- str +set_stop_event(event) 6 inst +config- Dict
P ) PR > ¢ instances—
= RiskyDebator creates/ +language: str \l‘/ +lIm_provider: str
<<LangGraph Node>> P +messages’ List{Message] Reflector
gTrager <<LangGraph Node>>: / 1o51e / +market_report: str +quick_thinking_lim: ChatOpenAl rembedding: sit
SafeDebator i - ;i +sentiment reportstr i ! +chroma_manager: ChromaDBManager
+create_trade_proposal() : - str i joeates +nows_raport: str +reflect_bull_researcher(state, returns, memory) +get_embedding(text) - - Listifloat]
;‘ i +investment_debate_state: InvestDebateState | | +reflect bear_researcher(state, returns, memory)|-~ updates- +add_situations(situations_and_advice)
NeutralDebator i +risk_debate_state: RiskDebateState +reflect_trader(state, retums, memory) +get_memories(current_situation, n) - - ListDict]
e — +trader_investment_plan: str +reflect_invest_judge(state, returns, memory)
<<LangGraph Node>> i +final_trade_decision: sir +reflect risk_manager(state, returns, memory)
RiskManager v T | <<singleton>>
+judge_risk_debate() : : str H RiskDebateState ChromaDBManager
v +debate_tums: List{DebateTurn] InvestDebateState -_instance: ChromaDBManager
<<LangGraph Node>> ~+latest_speaker: str +debate_turns: List[DebateTurn] __lock: Lock
PortfolioManager +judge_decision: str +judge_decision str -_client: ChromaClient
+count: int
+make_final_allocation() : - str ~+count int +get_or_create_collection(name) : : Collection

Pucynok 3.2 — Jliarpama kjaciB

Ilin wac imimiamzamii kimac TradeGraph mpuiiMae KOMIUIEKCHUH 00’ €KT
KoH(DIirypaiiii, SKui CIyTye MIaHOM JIJIsl pO3rOpTaHHs areHTHOI Mepexi. OKpiMm mapaMeTpiB
Mojzesel, KOHQIrypauis BKIIOYa€e JETEPMIHOBAaHI CIHUCKH OOpPaHMX KOPUCTYBauyeM
aHamTukiB (selected analysts), iHcTpyMeHTIB 300py manux (selected tools) Ta mxepen
nanux (selected data sources), mo Hamae CHUCTeMi BJIACTUBOCTI AJAaNTUBHOCTI M0

crienupiYHUX PUHKOBUX YMOB a00 JOCIITHUILIBKUX 3a/1a4.
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VYrpaBiaiHHS MOTOKOM BHUKOHAHHS B rpadi peami3yeTbcsl depe3 Creliaai3oBaHui
KJ1ac ConditionalLogic (pucyHox 3.2), po3TarioBaHuit y MOy
core/graph/conditional logic.py. Lleit kiac iHKancyJsoe ckiiagHy YMOBHY JIOTIKY IEPEXO0/iB
MDK By3iiamu rpada, (akTUYHO BHUKOHYIOYM pOJb AucneTdepa. BiH iHINiami3yeThcs
napaMeTpamMi, 110  3aJaloTh  MIMOMHY — QHAJIITUYHOrO  MOUIYKY,  [apamerp
max_debate rounds Bu3Hauae rpaHUYHY KUIBKICTH I1TE€palliil JjIsl 1HBECTHIIHHUX AeOaTiB
Mk Bull Ta Bear Research arentamu, a max risk discuss rounds periaMeHTye TpUBATICTh
nuckycid Mk RiskManagment arearamu. MeToiu mboro Kiiacy 311MCHIOIOTh MOHITOPUHT
MOTOYHOIO CTaHy CHCTEMH, aHAII3yIOTh JIYWJIBHUKM ITE€palii Ta CEMaHTUYHUH 3MICT
BIJIMOBIJIEH areHTIB, 1 HA OCHOBI I[LOTO MOBEPTAIOTH 1IEHTU(IKATOP HACTYITHOTO BYy3Ja IS
00poOku. Takui MiAXiJ 03BOJISIE peayli3yBaTU CKJAAHI LMKIIYHI MPOIECH, TaKl SK
ITepaThBH1 1e0aTh, YHUKAIOUX MPU LIbOMY PU3MKY BUHMKHEHHS HECKIHUYEHHHMX LUKIIIB Ta
3a0e3Mevyour rapaHTOBAaHE JOCATHEHHS TEPMIHAIBHOIO CTaHy.

JUist miaTpuMky rHydkocTi 'y BuOopi LLM-npoBaiifepiB, cucteMa mnependoadae
aNbTEpHATUBHY peaizaliio depe3 QyHkIio create market analyst react(). Lla ¢ynkiis
ajlariToBaHa Juis MOJIENeH, skl HaTUBHO MiATPUMYIOTh napagurmy ReAct, Takux sk Qwen
a06o DashScope. Bona BukopuctoBye crangaptauii mpomnT ReAct, 110 103BOJsi€ areHTy
JUHAMIYHO TUIAHYBaTH KPOKU BUKOHAHHS 3aBJIaHHS, ITEPATUBHO Yepryroun (pa3u po3ayMiB
Ta BUKOHaHHsA niid. Ilicis 3aBepiieHHs 300py AaHMX YCl aHAIITHKU MEPEAaroTh CBOL
3HAXIJKH Y BUTJISA1 CTPYKTYPOBAaHUX 3BITIB, K1 IHTETPYIOTHCS Yy 3arajJbHUN CTaH CUCTEMH
Ta CTal0Th (PYHIAMEHTOM JJI HACTYyIHOI (a3u.

Cran cucremu, KM LUPKyIoe Tpadom, (opmani3oBaHO UYepe3 THUMI30BaHI
CIIOBHUKH, 10 3a0e3reuye CyBOpY THIIZAII0 JaHUX Ta IepeadadyBaHICTh B3aeMOIT
KOMMOHEHTIB. OCHOBHUM KOHTEMHEPOM JIaHUX € CTpykTypa AgentState (pucynok 3.2). Lsa
CTPYKTypa MICTUTh BUUEPITHUN HAO1p MOJ1B, HEOOX1THUX I IOBHOIIIHHOTO aHaJli3y PUHKY
(Tabmuns 3.1).

Taxa nenTpanizailis JaHUX y €IMHOMY 00’ €KTI1 CTaHy J103BOJISIE Oy Ib-IKOMY areHTy
B rpadi, He3aJIeKHO BiJl HOTO MO3MIT B JAHIIO)KKY BUKOHAHHS, MaTH JIOCTYII 10 TIOBHOTO
KOHTEKCTY POOOTH MOMEPEAHIX JAHOK, 1110 € KPUTHUYHUM JIJ1s1 3a0€31eUeHHs KOTePEeHTHOCTI

BHUCHOBKIB T4 YHUKHEHHS JIOTITYHUX CYIIEPEYHOCTEH.
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[Tone crany Tun [IpuznaueHHs

ticker String Inentudikatop akTUBY

trade date String JlaTa Ta yac iHimiam3anii aHamtizy

timeframe String YacoBuii qiama3oH A1 aHATI3y

selected_tools: Dict BuOpani iHCTpyMEHTH aHalizy

selected data _sources: | Dict Bubpani kopuctyBadem JKepea JaHuX

sender String ATeHT, KU HaJIcIIaB 11€ MOB1JOMIICHHS

analysis_id String Inentudikarop ceancy anamizy

current_sequence String [TocmioBHICTh BUKOHAHHS areHTIB

sequence lock Bool brokyBanHs 15 3a0€3MeUeHHS
MOCJI1JIOBHOTO BUKOHAHHS

market report String 3BiT Big MarketAnalyst arenrta

sentiment report String 3it Big SocialMediaAnalyst arenrta

news_report String 3Bit Big NewsAnalyst arenrta

investment debate_state | InvestDebateState | Ctan auckycii mix Bull 1 Bear arentamu

investment_plan String OOpanuii iIHBECTHIIIHMI TIJ1aH,
CKJIaieHUil oqHuM 3 Research areuris

trader investment plan | String OOpanuii maH, ckiaagaeHuit Trader
areHTOM

risk debate state RiskDebateState | [ToTounuit cTan AUCKyCiT Mix
RiskManagment arentamu

final trade decision String OOpanwuii miaH, CKJIaJICHUN OJTHUM 3
RiskManagment arenris

[Tporpamua peanizalliss METOIy LITIOCTPYE 3aCTOCYBAHHS MPUHITUITIB KOJICKTUBHOTO

IHTEJIEKTY JI0 CKJIAJHUX 3aBJaHb NPUUHATTA pillieHb y (iHaHCOBIN cdepi. Bukopucranas

crieriaizaliii areHTiB, CTPYKTYpOBaHHX Je0aTiB Ta CHHTE3Y MEPCIIEKTUB J103BOJISIE IOCATTH

BCEOIYHOrO Ta 30aJaHCOBAHOTO aHalli3y MOPIBHAHO 3 TPAJUIINHUMH MOHOJITHUMHU

niaxoaamu (pUucyHok 3.3).
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User Orchestrator DataAgents ResearchAgents DecisionAgents

Initialize Analysis
Phase 1: Data Collection
Gather Market Data
Analysis Results

Bull vs Bear Debate

Debate Conclusions

Risk & Portfolio Analysis

Final Recommendations

Stream Results

User Orchestrator DataAgents ResearchAgents DecisionAgents

Pucynok 3.3 — /liarpama nociaioBHOCTI poOOTH METOJly ar€HTHO-OPIEHTOBAHOTO aHAI3y

PHUHKY KPUIITOBAIIOT

MynbTHareHTHa apxXiTeKTypa Ha 3 BHKOPHUCTAHHS BEJIMKAX MOBHUX MOjeNen
3a0e3nedye HU3KY KIIOYOBUX IMEpeBar, 1o COpUSIOTh MIABUIIIEHHIO SKOCTI Ta HAAIMHOCTI
(1HaHCOBOTO aHaMNI3y:

— Crpemiamizamiss Ta ekcrneptu3a areHTiB. KokeH areHT 3ocepeqxkeHU Ha
crenudiyHid JOMEHHINA 00sacTi (TEXHIYHUN aHasi3, CCHTUMEHTAIbLHUN aHalli3, HOBUHHUMN
MOHITOPHUHT), IO JTO3BOJISIE JOCITTH TIMOOKOr0 po3yMiHHS npeameTHoi chepu. Takwmii
MiIX11 BKIIOYAE ONTHUMI30BaHI MPOMITH, aJanTOBaHI J0 KOHKPETHUX 3aBllaHb, Ta
creniaai3oBaHl IHCTPYMEHTH, IO MiABUIILYE TOYHICTD 1 PEJIEBAHTHICTh PE3YJIbTATIB.

— CTpyKTypOBaHICTh aHaJiTUYHOro mpornecy. ID’studazna apxitekrypa (30ip
JaHUX, TIEPBUHHMM aHami3, Je0aTd, CHUHTE3, pEKOMEHJallli) TapaHTye JIOT1YHY
NOCTIZOBHICTh omepamiif. lle 3a0esnedye MOBHE BIACTEXKEHHS NPUWHATUX PIlICHB,
MIJBUIIYE TPO30PICTh ISl KIHIIEBUX KOPHUCTYBauiB Ta TMOJICTIIYE ayAUT aHaJITUYHUX
BHCHOBKIB.

— banmancyBanHs mnepcnekTUB uepe3 MexaHi3m jaebariB. Cucrema mnependadae
CTPYKTYpOBaH1 Je0aTu MK areHTamu, 10 JO03BOJISIE PO3IIISAATH aJbTEPHATUBHI TOYKU
30py, BUSIBIISITH OTEHIIHI KOTHITUBHI YIIEpeKeHHs Ta POopMyBaTu OiIbII OOTPYHTOBAHI

Ta 30aJ1aHCOBaH1 PEKOMEHAaIli.
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[IporpamHa peanizaifii METOAY AareHTHO-OPIEHTOBAHOTO  aHali3y PHUHKY
KPUOTOBATIOT 3 BUKOPUCTAHHSM BEIUKHX MOBHHMX MOJENEH € He JIMIIE MPaKTUYHUM
THCTPYMEHTOM JJIs ()1IHAHCOBOTO aHAJI3y, ajle ¥ IIHHUM JOCTIIHUIBKUM apTedaKkToM, 110
MOJK€ CIIyTYBaTH OCHOBOIO IS TTOJIAIBIINX PO3POOOK y Taily3i MyJIbTHATEHTHUX CUCTEM Ha

0a3i LLM.

3.3 Ilporpamua peaJizauisi areHTiB 3 BUKOpucTanusasmM BMM

3.3.1 IlizcucreMa KOMAaHIN areHTIB-aHAJITHKIB

®daza 300py JaHMX peali30BaHa yepe3 CUCTEMY MapajieJbHUX a00 MOCIIAOBHUX
arcHTIB-aHANTHKIB, KOXKEH 3 IKUX CIICIIaT3yeThCs Ha crienudiaHoMY pKepen iHGopMmarrii.
da3za 300py JaHUX Ta MEPBUHHOTO aHAMI3y, SKa € (PYyHIaMEHTOM IS BCIX MOJAJIBIINX
IHBECTULIIMHUX PIIIEHb, PEANI3Y€EThCA YEpe3 CUCTEMY CIHEellali30BaHuX aBTOHOMHHX
areHTiB-aHamTHKIB. Ilg Tmigcucrema cOpoeKkTOBaHA JUISI  MOJOJAHHSA — MPOOJIeMH
iH(popMaIliiiHoro mymy Ta (parMeHTanli JAaHWX, XapaKTepHUX JUIsl KPUIITOBAIIOTHUX
pUHKIB. BcCl areHTu-aHalITUKUA apXITEKTypHO YCHAJAKOBYIOTh (DYHKI[IOHAJIBHICTh BIJ
abctpakTHOoro ©6a3oBoro kimacy BaseAnalyst, koxg sxoro po3mimieHo y aimi
core/agents/base.py. Take 00’€KTHO-OpIEHTOBAaHE pIlIEHHS 3a0e3nedye YHI(PIKOBaHY
CTPYKTYpY 3amnucy "ayMok" Ta cTaHAapTU3aIliio BUX1IHUX naHux. ba3oBuii kiac BiinoBijiae
3a IHKAMCYJIAIIIO JIOT1KUA (hopMaTyBaHHS pe3yJIbTaTiB y CTPYKTYPOBaHUM TEKCT, 10JaBaHHS
HEOOX1THUX KOHTEKCTHHX MOSICHEHb Ta CYBOPHI KOHTPOJIb PO3MIipy JaHUX [ 3ar100iraHHs
MEePENOBHEHHIO KOHTEKCTHOTO BikHa MOBHOI mMojeni. Lle mo3Bosisie 30epertu KpUuTuyHUM
OanmaHC M1 MOBHOTOIO TEXHIUYHUX JAHUX, HEOOXIHUX JJISI PO3PaxXyHKY 1HIMKATOPIB, Ta
0OMeKEeHHSIMH MPOITyCKHOT 3aaTHOCTI LLM.

KirouoBum arentom Ha oMy etari € MarketAnalyst, peanizoBanuii y aiii
core/agents/analysts/market_analyst.py. Ioro OcCHOBHA cremiami3amis mHoJArae y
MPOBEJICHHI KIJIbKICHOTO TEXHIYHOTO Ta IIIHOBOTO aHaji3y. JIorika poOOTH IIbOTO areHTa He
€ BUIBHOIO IMITPOBI3AITi€I0 MOJIEI, @ CYBOPO PETIaMEHTOBAHA CHCTEMHUM MPOMITITOM, SIKUH

3aBaHTaXY€eThCA Yepe3 MexaHizM PromptLoader 3 kondiryparii "market/market analyst".
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[IpoMnOT MICTUTH KaTErOpUYHY, IMIIEPATUBHY 3a00pOHY Ha BUKOPUCTAHHS TIIMOTETUYHHX
dbopMyItoBaHb, BUMaralO4l HAaTOMICTh OMNEPYyBaHHS BUKIIOYHO EMIIPUYHUMH JaHUMHU.
ATEeHT BHUKOPUCTOBYE pO3MIMPEHUIN Ha0lp IHCTPYMEHTIB Ui OTPUMAHHS 1CTOPUYHUX

I[IHOBUX JIaHUX (Tabnui 3.2).

Tabnuusg 3.2 —incTpymenTu noctynHi MarketAnalyst arenty

Hasga xepeJio Omnuc

crypto_price CoinGecko | Macus ictopuunux 1iH B popmari OHLCV.
indicators Po3paxynok | SMA, EMA, RSI, MACD, Bollinger Bands Ta inmmi.

market data CoinGecko | AxkryanbHa  punHkoBa  iH(Qopmamis:  market cap,
volume 24h, price change 24h, price change 7d,
circulating_supply, total supply

historical data | CoinGecko | MacuB JOBrocTpOKOBHX ICTOPUYHHUX JaHUX B (opmari

timestamp — price.

Pe3ynbrarom poOOTH € HE PO3MUTHIA OIHKC, a YiTKAa, OOIPYHTOBAHA PEKOMEHAALIIS,
10 0a3yeTbcs HA MAaTEMAaTUYHKX (PaKTax.

[TapanenbHO 3 pUHKOBHM aHaliTUKOM (yHKLI0HY€E SocialMediaAnalyst , koJ sikoro
po3MiiieHo B core/agents/analysts/social media analyst.py. ¥V enoxy MeM-KOiHIB Ta
BIPYCHOTO MAapKETHUHIY L€l areHT BHUKOHYE€ KPUTHUYHY (YHKIIIO OLIHKH "HAacTpoOro
HaTOBIYy" 200 PUHKOBOTO CEHTHMEHTY. BiH BHKOPHCTOBY€E CHeIialli30BaHI 1HCTPYMEHTH
JUIs CKpaIliHry Ta aHajidzy JaHux 3 riatdopmu Reddit, sika € ogHuM 3 OCHOBHHUX Xa0iB
KpUNITOCTiIBbHOTH (Tabsmirst 3.3).

ATEHT OLIIHIOE 3arajibHUi CEHTUMEHT 00TOBOPEHb, arperoBaHi COIialibHI METPUKHU
Ta P1BEHB 3AJTyYEHOCTI CIUJIBHOTU. AJITOPUTMIYHA JIOT1KA areHTa CIpsIMOBaHa Ha BUSBJICHHS
KOpEJSAIii MK CIJIECKAMH COLIaTbHOI aKTUBHOCTI Ta MOTCHIIMHUM PYXOM I[IHH aKTHUBY,
peanizylouu NpUHIIMITHY TOBEIHKOBOI (iHaHCIB. OTpUMaHi HECTPYKTYpPOBaH1 TEKCTOBI AaHI
TpaHCHOPMYIOThCS Y KUIBKICHI Ta SKICHI TIOKAa3HWKH, IO JO3BOJISE I1HIIMM areHTaM
BpaxoByBaTH 1ppalliOHaJIbHUI MCUXOJOTIYHUI (aKTOp PUHKY, SKUH YacTO ITHOPYETHCS

KJIACMYHUM TEXHIYHUM aHAJII30M.
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Tabmuusg 3.3 — incTpyMeHnTu qoctynHi SocialMediaAnalyst arenty

HazBa

xepeiio

Onuc

reddit_sentiment

Reddit

[loctu Ta KOMEHTapi 3 KpHUNTOCYOpEIiTiB Ta
Bu3HaueHHss  bullish/bearish  HacTpoiB  3a

KJIFIOYOBHMHU CJIOBAMHM.

fear greed

Alternative.me

OTtpumaHHsT TI00ATBEHOTO 1HJEKCY PHUHKOBUX
HacTpoiB. Jlormomarae BHU3HAYUTHU 3arajbHUMN

CTaH pUHKY.

sentiment batch | FinnHub i Reddit | KomOinoBaHMii aHami3 HAcTpOiB 3 ACKUIBKOX
JDKepen oJHoYacHo. Jlae 30amancoBany KapTUHY

PUHKOBHUX HACTPOIB.
Tperim croBnom a3 300py nanux € NewsAnalyst , peanizoBaHuil y

core/agents/analysts/news_analyst.py. [{eit areHT MOHITOPHUTH TTI00ATBHMI THHOPMAITITHUT

IpOCTIp Ha MpeAMET (YyHAAMEHTAIBHHUX MOAIM, 110 MOXYTb CIPUYMHUTH CTPYKTYpPHI

3pyIICHHS y BapTOCTl akTuBYy. BuxopucroBytouu interpaiito 3 API FinnHub, arent

OTPUMYE TOTIK HOBHH, MPOBOJUTH aBTOMaTuuHMi NLP-anami3 iXHHOro CEHTHMMEHTYy Ta

KJacu(ikye iX 3a CTyeHEM BILIUBY.

Tabnuns 3.4 — incTpymentu goctynHi NewsAnalyst arenty

Hasga [xepeJio Omuc
finnhub_news FinnHub [Tpodeciitai KpUIITOHOBUHU 3 Reuters,
Bloomberg, CoinDesk
news_openai OpenAl Al-anani3 oCTaHHIX HOBUH I10 aKTUBY

news_openai_global | OpenAl

Al-aHai3 ocTaHHIX MAaKpOEKOHOMIYHUX HOBUHH,

google news

GoogleNews

HoBuHU 3a KJIFOYOBUMH CJIOBAMM

reddit news

Reddit

I'nodaneHi HOBUHM 3 Reddit

finnhub_crypto _news | FinnHub

CrerianizoBaHi KpUIITOHOBUHU

news_unified

Eastmoney

VYHidikoBaHUN JOCTYN 10 HOBUHHUX JIKEpE
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BaxnnBoio apxiTeKTYpHOIO OCOOJMBICTIO peaiizallii € MiITPUMKa TaK 3BaHOTO
"Oe3iHCTpyMEHTAIBHOTO" peXuMy, IMepeadadyeHoro y mnpomnTi '"news analyst". VY
BUITAJIKaX, KOJU JOCTyI 10 30BHIMHIX APl TuMuacoBo oOMexeHuit ab0 HEMOKIUBUIA,
areHT MEPEeKITI0YAEThCSl Ha PEeXKUM (POPMYBaHHS OLIIHKMA HA OCHOBI 3arajJbHUX PUHKOBUX
3HaHb, 3aKJIAJICHUX y MapaMeTpU4Hy nam’siTb caMmoi mojemni. [Ipu nbomy BiH 3000B’s13aHUI
J0AaTH 10 3BITY BIAMOBIIHUN JUCKJIEHMEp — 3aCTEPEKEHHs, 110 3a0e3Ieuye YeCHICTh Ta

BIJIMOBOCTIHKICTh CUCTEMH.

3.3.2 IlizcucreMa KOMAaHIN areHTIB-A0CJIIIHUKIB

daza IHBECTUILIMHUX Je0aTiB sBIS€ COO00I0 NMPaKTHYHY peali3aliio KOHICMIIil
"KOJIEKTUBHOTO 1IHTENIEKTY" Ta M1aJIEKTHYHOTO MAXOAY 0 aHai3y. 3aMiCTh MOKJIaJaHHs Ha
BHCHOBOK OJIHIEI MOJEJI, CUCTEMa MOJIETIOE 3MarajbHUN MPOLEC, /1€ NMPUNUHATTS pILIEHb
BIIOYBA€EThCS 4Yepe3 CTPYKTYpOBaHy KOH(POHTAIID areHTiB 3  JlaMeTpajibHO
NPOTUIICKHUMU LUILOBUMH (yHKLIsIMU. Llel eTan peani3oBaHO SIK MOKPOKOBY CYIHEPEUKY
MDK JIBOMa KiI4UOoBMMH areHtaMu-gociigHukaMu BullResearcher Tta BearResearcher.
B3aemonisi 1uxX areHTiB OpraHi3oBaHa HE K MPOCTUA OOMIH MOBIAOMIICHHSAMH, a SK
(dbopmali3oBaHUI MPOTOKOJ J1€0aTIiB, /1€ KOKEH XiJ (DIKCYeThbCs, aHANMI3yEThCS Ta CIYTYy€e
BXIJTHUMHU JaHUMH JIsl HACTYMHOTO Kpoky. Jlorika Ta TpuBallicTh Je0aTiB KEPYIOTHCS
napamerpoM analysis depth, skuii BH3Hauae KUIBKICTh payHJIB apryMeHTarii Ta
KOHTpapTyMeHTallii, 0 J03BOJISIE PEryIIOBaTH TIMOMHY JOCTIIKEHHS B 3aJI€KHOCTI Bij
noTped KOpHUCTyBaya.

Cucrema Biipi3HsI€ TEPUINI payH[ BiA MOJANBIIKX. Y TMEPIIOMY payHIl areHTH
BullResearcher Ta BearResearcher npoBoasTh He3asnexHy OLIHKY 0€3 MonepeIHiX MOTJIsIiB
IHIIMX Ta y MOJANBIINX PayHIAX PO3TJISIAAIOTHCS TMOMNEPE/IHI apryMEHTH ONOHEHTA IS
KOHTpapryMeHTallii a Takox BukopuctoBye InvestDebateState cTpykTypy s 30epiranus
xoniB  gebariB. Cran gebariB  30epiraetbess y  TypedDict cTpykTypi maHux
InvestDebateState, mo BuUCTymae €IWHUM DKEPEIOM ICTHHU IJisi I[bOTO IPOIIECY.

Crpykrypa InvestDebateState micTuth mos:
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— debate_turns — equHe KEpeno iIcTUHU, ke 30epirae criucok DebateTurn;

— judge decision — pimenHs cyani ResearchManager;

— count — JIYMJILHUK XO/IB.

[leHnTpanbHUM €JIEMEHTOM IIi€l CTPYKTYypu € cnucok debate turns, sSikuil MiCTUTH

TypedDict 06’extu Ty DebateTurn, e koXeH Takuid XiJ1 MICTUTh:

speaker ("bull" abo "bear");

content (apryMeHT areHTa);

turn (HoMep xonay);

timestamp (4acoBa MiTKa).

Jlyist 3amo0iraHHs epenoBHEHHIO KOHTEKCTY, CUCTEMa 30epirae juine octanHi N
xoJ11B uepe3 ¢yHkiitro format context for prompt(), sika Oepe octaHHl max_context Xo1u .

Kosxen mocnigHuk Mae JOCTYH J0 BEKTOPHOI MaM’sITi MOMEpPEeAHIX aHali31B yepes
MeToa memory.get memories(). Lle mo3Bossie areHTamM BpaxoByBaTH IOTMEPEIHIN JOCBI]I Ta
YHUKATH TIOBTOPEHHS IMOMMJIOK. Taka BHCOKAa TPaHYJSIPHICTh JaHWX JO3BOJISIE TOYHO
BIJITBOPUTH JIOTIKY JUCKYCIi MPY MOAATBIIOMY aHali31 abo pediekcii.

Jist  edeKTUBHOTO yOpaBIMiHHS OOMEXKEHMM KOHTEKCTHUM BIKHOM MOJIEN1
BUKOPUCTOBY€EThCS yTHiiTapHa (GyHkuis format context for prompt(), sika ¢inbTpye
icTopito nebariB, BUOMparOUu JMIe OCTaHHI max context xoxiB. I{e 3amo0irae gerpamamii
SAKOCT1 BIJANOBIEA Yepe3 TMEpPEeBaHTAXKEHHA 1H(OpPMALE0 Ta JI03BOJSE areHTaM
dboKyCyBaTHCS HA aKTyaTbHUX apTyMEHTax.

AreHT BullResearcher, MIPOTPaMHO peanizoBaHui y daiii
core/agents/researchers/bull_researcher.py, Bukonye ponb "agBokara" inBectuinii. Poib Ta
EKCIIepTU3a I[bOTO areHTa MoJisirae y nedarax 3 KOHTpareHToM. Bin apryMeHTye Ha KOPUCTh
1HBecTHUIli, (DOKYCYyIOUHCh Ha MOTEHIIalll 3DOCTAHHS AKTUBY, KOHKYPEHTHHUX TIE€peBarax,
TMO3UTHBHUX PUHKOBUX IHAMKATOPAaX, CIPUATINBHX (yHIZAMEHTanbHUX (akTopax. Moro
BHYTPIIIHS JIOTIKA Ta CUCTEMHHUN MPOMIIT HAJAIITOBaHI Ha KOTHITUBHHMM (UIBTP, IIO
doKycyeThbcsl Ha TOWIYKYy Ta arperamii MO3WTUBHUX CHUTHAJNIB:  TOTECHIATY
€KCIIOHEHIIMHOTO 3POCTaHHSl aKTHBY, YHIKAJIbHUX KOHKYPEHTHHX MepeBar TEeXHOJIOTII,
HassBHOCTI "OMYauux" TEXHIYHUX MATEPHIB Ta CIIPUATINBUX MAKPOSCKOHOMIUYHUX (DAKTOPIB.

APXITEKTYpHO 1LI€i areHT HaJallITOBAaHUIl ITHOPYBaTH ab0 MiHIMI3yBaTH Bary HEraTUBHUX
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dakTopiB y CBOiil reHeparii, 100 CTBOPUTH MAKCUMAJIbHO MEPEKOHJIMBY IMO3MIII0 Ha
KOPHUCTh MOTOYHOT PUHKOBOI CUTYAIlii.

AreHT BearResearcher IPOrpaMHO peaii3oBaHUN y daitni
core/agents/researchers/bear researcher.py, € apXiTEeKTypHUM A3€pPKaJIOM 3 1HBEPTOBAHOIO
iTp0BOI0 (PyHKITEr0. BiH cdhokycoBanmii Ha igeHTH}IKAIII PU3UKIB, BPA3JIMBOCTEH Ta
3arpo3. oro 3aBIaHHS — 3HAHTU apryMEHTU HAa KOPUCTh MEPEOLIHKH aKTUBY, BHSBUTH
byHaaMeHTalIbHI CTA0KOCTI MPOEKTY, PETYISATOPHI PU3UKHU Ta HETATUBHI PUHKOBI CUTHAJIH.
CHUMETpUYHICTh pealtizallii IUX JBOX areHTIB € KPUTUYHO BAXIIMBOIO JUISA 3a0e3IMeUeHHS
00’€KTUBHOCTI MPOLIECY: BOHU BHUKOPUCTOBYIOTH MOJEN OJIHAKOBOI OOYHCIIOBAIBHOT
HOTY>KHOCTI Ta MalOTh JOCTYII 10 1IEGHTUYHOTO OOCSTY 1CTOPUYHUX JAAHUX Y€Pe3 CIUIbHY
BEKTOPHY Mam’sTh. Lle rapanTye piBHICTh YMOB /1€0aTiB Ta J03BOJISIE€ YHUKHYTH 3MIIIICHHS,
K€ HEMHHYUY€ BUHUKAE MPU CIIPOO1 BUKOPUCTAHHS OJTHOTO areHTa Jijis ""3BakeHo1" OIiHKH,
JIe MOJIC/ b CXHMJIbHA JI0 "'TaJIFOIIMHAIIN" KOHCEHCYCY.

ApOiTpoM y wnpoMy mpoleci Buctynae areHT ResearchManager mnporpamHo
peanizoBaHuii y Qaiini core/agents/managers/research manager.py. Lleii areHT aKTUBY€EThCS
micist 3aBepuieHHs1 aebariB, konu Jyorika ConditionalLogic curHamizye npo JAOCATHEHHS
niMiTy payHiB a0 BHUEpIAaHHA apryMeHTiB. Moro 3aBjaHHA — He MPOCTO MEXaHiuHO
BU3HAYUTH TEPEMOXKI, a BHUKOHATH CKJIQJHY KOTHITUBHY OIEpaIlil0 CHUHTE3y Ta
chopMyBaTh KOHCEHCYCHUM 1HBECTUIIMHUI T71aH. BiH aHani3ye Bcio icTopito debate turns,
3Ba)Ky€ MEPEKOHIIMBICTh APTYMEHTIB 000X CTOPIH Y KOHTEKCTI HIOTOYHOI PUHKOBOT CUTYyaIlli
Ta TeHepye GiHanpbHUN 3BIT. Lle¥ 3BIT MICTUTh YITKYy PEKOMEHIAIII0 MO0 JOIIIBLHOCTI
1HBECTYBaHHS Ta JETaNbHE OOIPYHTYBaHHS, SIKE BPAXOBYE SIK MOXKJIMBOCTI, TaK 1 PU3HUKH.
3BIT MEHEIKepa JTOCTIHKEHb CTa€ BUXITHOIO Toukoro 11l Trader arenrta, TpanchopMyroun
SKICH1, HAPATUBHI apryMEHTH JOCITHUKIB y 0a3y IJid NPUUHATTS KUTbKICHUX TOPTOBHUX
pIIIEHb.

Kiac ConditionalLogic IPOrpaMHO peanizoBaHui y darimni
core/graph/conditional logic.py Kepye TOTOKOM nebaris. Meroau
should continue after bull clear() ta should continue after bear clear() Bu3Ha4aroTh, 4u
3aBepIINTHU J1e0aTu Ta 3a1icHUTH nepexia 10 ResearchManager uu Bce Taku MpOJIOBKUTH

nebaT Ta mepean 10 HaCTYITHOTO JAOCTIHUKA B Yep31 Ha OCHOBI MMOTOYHOTO JIYMIBHUKA
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Ta MOPOTrOBOTO 3HA4YeHHS. Takuil JiHIMHUNA MOTIK 13 3BOPOTHUMHM 3B’sI3KaMH 3a0e3nevye

CHUCTEMaTUYHICTb aHaJ13y Ta MOXKJIIUBICTh BIJICJIIIKOBYBaHHS JIOT1KH MPUIHSATTS PiIlICHb.

3.3.3 Ilincucrema areHra-rpeijaepa

Arent Trader mporpamHo peanizoBanmii y daini core/agents/trader/trader.py
CUHTE3Y€ pe3yIbTaTH 1HBECTHUIINHUX /1e0aTiB y KOHKPETHUM TOproBuil 1Tuian. Ha BiagmiHy
B1J1 IOCJIITHUKIB, SIKi 0OTOBOPIOIOTH UM BapTO 1HBECTYBATU, TPEUIEp BIJINOBIA€ HA MUTAHHS
K came 1HBecTyBaTH. Peaiizallisi 1[bOTO areHTa 30CepeKeHa Ha KPUTUYHO BaXKIUBIN
TpaHcdopmallii SAKICHUX BHCHOBKIB momnepefaHix (a3 y 4YiTki, Bepu(IKOBaH1 KUIbKICHI
napaMeTpu TOProBoro opaepy.

Jlorika poboTtu Tpeitnepa moOymoBaHa Ha KOMIUIEKCHOMY CHHTE31 Pi3HOPITHUX
BXITHUX JaHuX. BiH oTpumye Ha Bxia chopmoBanuii investment plan Bim Research
Manager, a Tako>X MOBHMIA MTaKeT MEPBUHHUX aHANITUYHUX 3BiTiB market research report,
sentiment_report, news report BiJl areHTIB-aHAJIITHUKIB 4epe3 00’ €KT 3arajibHOTO CTaHy
AgentState. Taka apxiTektypa "mpo30opoi ckpuHbKH" 103BoJisie Trader areHTy 0auuTH HE
nuiie (iHaTbHUNA BUCHOBOK J1€0aTiB, ajie il IEpBUHHI TEXHIYHI PIBHI Ta JJaHI CCHTUMEHTY,
110 € HEOOX1JHUM JJIT TOYHOTO BH3HAYCHHS ONTHMAIBHUX TOYOK BXOIY Ta BUXOTY.

OyHKIiOHANbHE Tpu3HaueHHs Trader areHTa mondrae y reHeparii CyBOpO
CTPYKTYpOBaHOi TOProBOi pEKOMEHJAIlli, sika Moke OyTh Oe3rmocepelHbO0 BUKOHAHA
JTIOAMHOI0 200 aBTOMATHU30BaHOIO crcTeMoro. Ha BimMiHy BiJl HOCHITHUKIB, YU BUXOMAU €
NepeBaXHO TEKCTOBUMH HapaTuBamu, Buxij Trader areHTa € dopMaai3oBaHUM 00’ €EKTOM

JaHHX 3 KJIIFOYOBUMHU ITapaMCTpaMM:

Action — onieparris 31 Muoxuau BUY, HOLD, SELL;

Target Price — Bu3Hauae o4iKyBaHHM piBeHb (ikcallli mpulyTKy;

Entry Point — Bu3Hayae onTuMaabHUHN IIHOBUH PIBEHB TSI BIAKPUTTS TIO3UIIIT;

Stop-Loss — Bu3Hauae piBeHb 00OMEKEHHSI 30U TKIB;

Position Size — Bu3Hayae peKOMEHIOBaHUI OOCSAT 1HBECTHINT y BIIICOTKAX BiJ

JOCTYIHOTO KamiTamy;
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— Exit Point — BU3Ha4ya€e piBeHb MOBHOT'O 3aKPUTTS MO3UILII.
Pesynabrar poGotu Trader arenrta 3amucyerbcs y mose trader investment plan

00’eKTa 3araJibHOTO cTaHy AgentState 1 mepeacThCsl Ha HACTYITHUN €Tarl Bajigarlii pu3uKiB.

3.3.4 IlincucreMa KOMaH/IM areHTIiB PU3HK-MeHeKepiB

YerBepra (aza opranizoBaHa sk Je0aTH MK TpbOMa areHTaMu 3 PIi3HUMU
MIJIX0/IaMH 10 PU3HKY.

Arent RiskyAnalyst (core/agents/risk mgmt/aggresive debator.py) peamizye
cTpaTerito MakcuMisanii IpuOyTKy depes MPHMIHATTS IiJBHIIEHOI BOJATHIBbHOCTI. Moro
BHYTPIIIIHS JIOT1Ka Ta CUCTEMHI MPOMIITH HAJIAIITOBAaHI HA MOIITYK apryMEHTIB Ha KOPUCTh
NPUIHATTS pU3HKIB. BiH akileHTye yBary Ha aCUMETPUYHUX MOMIJIMBOCTSX, SIKI MOXKYTh
OyTH BTpaueHi 4epe3 HaJAMIPHY OOEpekKHICThb, Ta ameiroe J10 ICTOPUYHUX MPUKIIAIIB
YCHIIIHAX BHCOKOPH3HKOBHX OMepaliiif. MIoro 3aBiaHHA B CHCTEMi — 3aXHCT PU3MKOBUX
pillleHb TPOTHM KOHCEpPBAaTU3MYy, TapaHTYIOUW, HIO0 CHCTEMa HE BIJKHUJA€ TOTEHIIITHO
NpUOYTKOBI YIOJIM JIMILIE YEPE3 CTAaHAAPTHI, IIA0JOHHI NPOTOKOJIA OE3MEKH.

Ha pOTUBAry nomy, areHT SafeAnalyst
(core/agents/risk mgmt/conservative debator.py) Bucrymae sk O€3yMOBHUN 3aXHUCHUK
Karitany. Foro QyHKI[iOHaTbHE IPU3HAYCHHS — BUMAraTH HAiBUIIIOrO PiBHS BIIEBHEHOCTI
Ta MATBEPDKEHHS TIepe]] OyIb-sIKUM BX0JIOM Y pUHOK. BiH (poKyCyeThCcs Ha MO TIOBaHH1
CIIeHapiiB HAWTIPIIOTO PO3BHUTKY TMOAIH, HAroJioNlye Ha HEOOXIMHOCTI MIIUPOKOI
nvBepcudikarii.

Arent NeutralAnalyst (core/agents/risk mgmt/neutral debator.py) BukoHye poib
MesiaTopa Ta OajdaHCyBaJIbHHKA. BiH mIykae onTUMaibHE MaTEMaTUYHE CITiBBIIHOIICHHS
PU3UK/TIPUOYTOK, HAMararounuch 1HTETPYBaTH BaliAHI apTyMEHTH SIK arpeCMBHOrO, Tak 1
KOHCEPBATHBHOI'O arcHTIB.

Y nmporpaMHOMY KOJi IIbOTO areHTa MepeadadyeHo CIeliaibHI MeXaHI3MHU
BepHdikallii KOHCUCTEHTHOCTI BiAmoBial LLM — skmo moaens nournHae "miaytata pomi”,

Hanpukiaa, SafeAnalyst mounHae BHCIOBIIOBATHCH arpeCHBHO, CHUCTEMa aBTOMATHYHO
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nepeBipsie mepuri 100 cUMBOJIIB BIATOBIJAI HAa HAsSBHICTh CEMaHTUYHUX MapKepiB
"conservative", "cautious". Y pa3i HEBIINOBIAHOCTI MOXe OyTH 3acTocoBaHa jae]oiTHa
Oe3IeuHa IoBeIiHKa, 1110 € 3aIT00IKHUKOM B1JT 300iB MOJIENI.

VYrpaBiaiHHS CTaHOM peaiizoBaHo aHainoriyHo Ao InvestDebateState, ane 3
noJaTkoBUM TmosieM latest speaker st BIZCHIAKOBYBaHHS OCTaHHBOTO crikepa. Lluki
nebaTiB KOHTpoJoeThes: MmeTodamu kiacy Conditionallogic, siki BHU3HA4arTh, KOJIU
JIMCKYCIsl JocAriia TOYKM HacuueHHs iHdopmaiiero. [ukiaigyHa poTtaiis 3abe3meuyeThes
meromamu should continue after risky clear(), should continue after safe clear() Ta
should continue after neutral clear(). Ilopir 3aBepieHHsI ne0aTiB PO3PAXOBYETHCS 5K
NOTPO€HA KUIbKICTh MAaKCUMaJIbHUX PayHJIIB, 1100 rapaHTYBAaTH PIBHY KUIBKICTh BUCTYIIIB
JUTSL KOYKHOI 3 TPhOX CTOPIH.

®dinanizye o (pazy RiskManager areHT, sikuii aHai3ye BCIO 1CTOPi0 TPUCTOPOHHIX
nebatiB 1 reHepye 3BiT. Lleil MOKyMEHT MICTUTh KaTeTOPUYHY OIIHKY PIBHS PHU3UKY Ta
JUPEKTUBHI PEKOMEHAAIll 00 KOpUTYBaHHS mapaMmerpiB yroau. Hampukman, sxumio
Trader arenT 3anpononyBaB arpecuBHuil Bxig Ha 10% aeno3uty, a RiskManager arent na
OoCHOBI apryMmeHTiB SafeAnalyst arenta omiHMB PU3UK K BUCOKUN, PO3MIp MO3HUIIIT MOXKE
OyTH MPUMYCOBO 3MEHIIIEHO A0 1-2%, He3aJIeKHO Bl HOMEPEIHIX PEKOMEHAAITIH.

Pesynbrar podotu RiskManager arenta 3amucyetses y nodie final trade decision

00’€eKTa 3araJpHOro cTany AgentState 1 mepeaeTbcsi HA HACTYITHUM eTarl.

3.3.5 Ilizcucrema areHTa ynpasJiHHS HOpTgeaeM

3aBepmagpHUM €TaroM aHANITUYHOTO Maimiaiiny € pobota PortfolioManager
areHra, SKWil peamizoBaHuil y (aiimi core/agents/managers/portfolio_manager.py i
BUCTYIIA€ CHCTEMHMM iHTerpatopoM. Moro ronoBHe 3aBnaHHs — cOpMyBaTH OCTATOUHY,
KOMIUIEKCHY 1HBECTUIIIHHY peKOMEH/AIIiI0, sika Oy/ie MpeicTaBiIeHa iHBeCTopy. BxiqHumu
nanumu i1 PortfolioManager arenrta ciyryroTh IeTali30BaHM TOproBui miaH Big Trader

areHTa Ta BEpAMKT 11010 JOMyCTUMUX pu3uKiB BiJ Risk Manager arenra.
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Jlorika PortfolioManager arenTa nossrae y ¢iHainbHIA Bepudikallii Ta y3roJKeHH1
napaMmeTpiB. BiH He reHepye HOBHX pPHHKOBHX TINOTE3, a TMEpEBIps€ JIOTIYHY Ta
MaTeMaTU4YHy Y3TOKEHICTh HasBHHX. Pe3ynbTaToM ioro poOoTH € 3BIT , SKHHA €
KyJIbMIHAII€10 pOOOTH BCI€l MyJIbTHAT€HTHOT MEPEXI.

3BiT micTuTh octaTtoune pimenus (BUY/HOLD/SELL), ckopuroBaHy IiIbOBY IIiHY
Ta, U0 HalBa)JMBiIIEe, (QiHATBHUN PO3MIP MO3ULII BXKE 3 YpaXyBaHHSIM KOPCTKHUX
oOMeKeHb pU3HK-MeHemkepa. KpiM Toro, areHt (popmye oCTaTOUHY CTpPATErito BXOAY Ta
BUXOJy, J€TAJIbHUH IJIaH YNPaBIIHHS pU3MKaMH, HAIlPUKJIaJl, YMOBU NEPEBE/IEHHS CTOII-
Joccy y 0e330MTKOBICTh Ta BU3HAYAE PEKOMEHIOBAHUM YaCOBUN TOPU3OHT 1HBECTHIII SIK
KOPOTKOCTPOKOBHI CKajbIl, CEPEAHHOCTPOKOBUI CBIHT 200 TOBrOCTPOKOBE 1HBECTYBAHHS.

[leii 3BIT € KIHUEBUM apTe(haKTOM, 10 HAJJAETHCS KOPUCTYBAUEBI.

3.4 InTerpamnisi MexaHi3MiB JOBroCTPOKOBOI MaM’ATi Ta pedieKcii areHTIB

Mexanism  pednekcii, peamizoBanuii  kimacom  Reflector 'y  momymi
core/graph/reflection.py, € KIIFOYOBUM €JIEMEHTOM, IO TIEPETBOPIOE CUCTEMY 31 CTATUIHOTO
{HCTPYMEHTY Ha JMHAMIYHY CYTHICTb, 3[aTHY JIO CAMOBIOCKOHAICHHS. MOro npu3HaueHHs
— MMOOKHUIA TIOCT-aHajl3 MPUUHSATHX PIIMIEHb MICIA TOTO, SK CTalOTh BIJIOMI peabHI
pe3ynbTaTH TOPTOBHX pimieHb. lle g03BoNse 3aMKHYTH IMKJI 3BOPOTHOTO 3B S3KY,
peanizyrouu crpouieHy (GopMy HaBYaHHS 3 MIJKPIIUICHHSM Ha TEKCTOBOMY PpIBHI.
Pedunekcis 1HimiroeTses Bukimkom wmetony reflect and remember() romoBHoro rpada
TradeGraph, sxuit nepenae 1o komnonenta Reflector kpurnunuii mapametp returns_losses
— (hiHAaHCOBUM pe3yJIbTAT YIOJIHU.

KonctpykTop kjacy iHIIiaimizye  CHelialii3oBaHUM  CUCTEMHUW  IIPOMIIT,
CTPYKTYPOBAHHMI 32 4OTHpPMa aHAJTITUIHUMH HAIPSIMKaMH, IO JTO3BOJISIE CTPYKTYpyBaTH
IPOIIEC CaMOaHai3y:

— Reasoning — Mozaenp aHami3ye MPaBWIBHICTh JOTIYHOTO JAHITIOXKKA PIMICHHS Y
KOHTEKCTI OTPUMAHOTO PE3yJIbTaTy;

— Improvement — ¢dopMyntoBaHHS KOHKPETHUX, JI€BUX KOPETYBAIBHUX 3aXOIiB

JUTSl YHUKHEHHS 1IEHTUYHUX TTOMUJIOK Y Mall0yTHhOMY;
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— Summary — BHUBEIECHHSI a0CTPAKTHUX YPOKIB Ta MPHUHIUIIB, sIKI MOXYTb OyTH
3aCTOCOBaHI JI0 IIMPOKOTO KJIaCy PUHKOBUX CHUTYAIlil;

— Query — CTHCHEHHS OTPUMaHUX I1HCAMTIB J0 KOMIIAKTHOTO BEKTOPHOIO
MpeCTaBICHHS 17151 €()eKTUBHOTO 1HIEKCYBaHHs Ta 30epiranHs y 0a3i 3HaHb.

Knac Reflector micTuTh Okpemi cremiaiaizoBaHli METOAM AJsl aHaIi3y KOXHOTO
(GYHKIIIOHATFHOTO KOMIIOHEHTa CUCTeMH. Ko)keH MeTOl BUTATY€E pEeBAaHTHUMN 3pi3 JAHUX
31 CTaHy MHHYJIOI cecii, 00poOisie Horo yepe3 LLM 1 30epirae pe3ysabTar y BiMOBIIHIN
CEKIIii JIOBrOCTPOKOBOT Mam’sITi.

Cucrema JOBrOCTPOKOBOI mHaM’siTi, WO 3a0e3nedye MEepCUCTEHTHICTh AO0CBIAY
areHTiB, peaJii3oBaHa KJIACOM FinancialSituationMemory y daitmi
core/agents/utils/memory.py. Ii TeXHONOTiIYHOO OCHOBOIO € BUKOPHCTAHHS BEKTOPHOI 6a3u
nanux ChromaDB, sika no3Bosisie 30epiraT Ta HIykaTd 1H(GOpPMAIil0 HE 3a KIIOYOBHUMH
cioBamH, a 3a emOeauHramu. lle no3Bossie areHTam 3AIMCHIOBATH TOIIYK MUHYJIHX
PUHKOBHUX CHUTYalll, 0 € CTPYKTYpHO a00 KOHTEKCTYaJIbHO MOAIOHMMHU JI0 MOTOYHOT,
peanizyroun IpuHIMN "HaBUYaHHA Ha icTopii". [Ipoliec BekTopu3allii JaHUX € aIanTUBHUM 1
3aJIeXKUTh BiJl 00paHOro B KoH(irypaiii npoBaiigepa LLM.

V¥ ronosHomy rpadi TradeGraph cTBOpIOETBCS MIICTH 130JbOBAHUX E€K3EMILISPIB
nam’sITi JUIsl KOSKHOTO 3 KJII0YOBUX areHTiB. OCHOBHMIM iHTEep(deiic B3aeModil 3 maM’STTIO
pearnizoBaHo yepe3 MeToa get memories(), SKui BUKOHY€ MOIIYyK K-HalOIMK4nX CycCiiB 3a
BEKTOPOM TOTOYHOI CHUTYyallli Ta TOBEPTAE CMHUCOK 30€peKeHUX PEKOMEHMAAIl pa3oM 3
OIIIHKOIO iXHBO1 Mo11I0HOCTI — similarity score. Meron add_situations() BiAmoBigae 3a 3amuc
HOBHX Map "cHUTyaris-pekoMeraaris" 10 6a3u JaHUX Micis 3aBepIIeHHS eTamy pediekcii,
MOCTIITHO MOMOBHIOIYH 0a3y 3HaHb CUCTEMHU.

VY po3pobneniit cuctemi TexHosorisi RAG peanizoBana sk koHreniiiro Experience-
based RAG, inTerpyrounces 6e3nocepeHr0 B poOOYHil MPOIEC areHTIB Yepe3 MeXaHi3M
mamM’sTi, 10 BIJAPI3HSAE 11 BiJ KIACHYHMX 3alHUTAIBHO-BIANMOBIAHUX cucTeM. [Iporec
MOYMHAETHCSI 3 ABTOMATHYHOTO (OPMYBaHHS TEKCTOBOTO OIMKUCY MOTOYHOI PUHKOBOI
CUTyallli Ha OCHOBI CBIKHMX 3BITIB aHaJITUKIB. Llell TEKCT MepeTBOPIOETHCS HA BEKTOP 1
BUKOPUCTOBYETHCS SIK MOLIyKoBuM 3anuT 10 ChromaDB. 3naiieni icTopu4Hi npeleieHTu

— 3aIlMCH PO Te, SIK CUCTEMA JisIa B CXOKUX YMOBAX Y MUHYJIOMY 1 JIO SIKOTO Pe3yJbTaTy
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1€ TMpU3BEIO BUTATYIOTHCA 1 (OPMATYIOThCS Y CHELIAJIbHUM KOHTEKCTHHM OJIOK
past memory_str.

Oxpim noBroctpokoBoro RAG, cucrtema BHKOPHUCTOBYE KOPOTKOCTPOKOBUM
MeXaHi3M, 110 emysitoe RAG, i1 miATpUMKHA KOHTEKCTY BCEpPEIMHI OJIHIET cecii aHamizy.
[1e peanizoBaHo uepe3 cTpykTypy debate turns ta gynkuiro format context for prompt().
Bona nuHamiuHO ¢dopmMye KOB3HE BIKHO KOHTEKCTY 3 oOcTaHHIX N XojaiB Je0aTiB,
JO3BOJISIIOYM  areHTaM  TOYHO "IMTYyBaTth', MIATpUMYBaTh ab0 apryMEHTOBAHO
3arepevyyBaTH TE3HW OMOHEHTIB, BUCIIOBJICHI KiJIbKa KpOKiB ToMmy. lle 3abe3neuye BUCOKY
3B’SI3HICTh AUCKYCIi, IMITYIOYM KOPOTKOYACHY poOOUy MaM’ATh JIOAUHU B MPOIIEC J1ajory,
Ta 3armo0irae BTpaTi HUTKH apryMEHTaIlll y TpUBaJINX aedaTax.

[leli KOHTEKCTHMI OJIOK MOTIM AMHAMIYHO 1HTErPYETHCS Yy CUCTEMHUU MPOMIIT
areHTa OesnocepeqHbo Tepes reHepaiiero BianoBiai. Otrxe, koau BullResearcher abo
Trader areHTH MpUKMArOTh PIlIEHHS, BOHU 'TlaM ATarOTh'", IO CTaJ0CsS MHUHYJIOrO pasy,
KOJIM Ha PUHKY CIIOCTEpIraBcs aHajloriyHui natepH. Lle 1o3Bosisie Mozeni KopuryBaTH CBO1
WMOBIPHICHI TIPOTHO3H, CIIUPAIOYUCh HA €MITIPUYHUMN JTOCBIJI KOHKPETHOI CHUCTEMH, a HE
JMILEe Ha CBOI 3arajbHl MONEPEeJHhO HABYEHI Barv, 110 3HAYHO I1JIBUILY€E aJalTUBHICTh

CTparterii 70 crneuu(iku puHKy.

BucHoBku 10 po3ainy 3

VY pamkax po3aury 3[1HCHEHO OOIPYHTYBaHHS BHOOPY TEXHOJOTIYHOTO CTEKy Ta
JIETAJIbHO OTHMCAHO MPOIEC MPOrPaMHOT pealtizallii MeTOly areHTHO-OP1EHTOBAHOTO aHAJI3y
PUHKY KPHUINTOBATIOT 3 BUKOPHCTAHHS BEIUKUX MOBHHX MOJIEICH y BUTIAII BeO-
3aCTOCYHKY. Jlnsi po3poOkM cepBEepHOI YAaCTWHHW CHUCTEeMH Oylio OO0paHO MOBY
nporpamyBanHs Python Ta acunxponnuii ¢peitmBopk FastAPI, mo 3abe3neunsio BHCOKY
MPOJAYKTUBHICTh OOpPOOKH 3alUTIB Ta OE3IIOBHY 1HTErparlito 3 CydacHUMHU 010J110TeKaMu
HITYYHOTO 1HTENEKTY. ApXITEKTypa pillIeHHs MOOy0BaHa Ha MPUHIIMIIAX MOYJIbHOCTI, 1€
pecypcoMmicTKi 3a7a4i IHPEPEHCY BEIIMKUX MOBHUX MOJIEJeii BUHECEHO Y (POHOBI MPOIIECH
3a gomomoror MeHemkepa uepr Celery ta Opokepa moBigomiieHb Redis, 1m0 103BOIMIO

JIOCATTH HU3bKOI JIATEHTHOCTI cucteMu. KiI04OBMM 1HHOBallIMHUM pIIICHHSIM HpU
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peaizalii JOriKM areHTiB cTajno BUkopuctanHs 0i10miorexu LangGraph, sika, Ha BiAMIHY BiJ
JHIAHUX JaHITIOKKIB, JO3BOJIMIIA CTBOPUTH IIUKIIIYHI Tpadu 31 CTAHOM ISl MOJICTTIOBAHHS
CKJIaIHUX 1TEpPaTUBHUX MPOILECIB, TAKUX SK JA€0aTH AOCTIIHUKIB Ta TPUCTOPOHHI JUCKYCIi
10/1I0 PU3HKIB.

Cucrema 30epeXeHHS JaHUX peayli3oBaHa 3a TIOPUIHOIO CXEMOI0, IO TMOETHYE
pensuiiny 0azy npanux PostgreSQL s HanpiiiHOro 30epiraHHs CTPYKTYpOBaHUX
(1HaHCOBUX MOKA3HUKIB Ta BEKTOpHY 0a3y nqanux ChromaDB st po60TH 3 ceMaHTUUHUMUA
eMOeIIHraMi TEKCTIB, 10 € KPUTUYHUM i (yHKIIoHyBaHHS MexaHisMy RAG.
OyHKIIOHAJIBHE SIAPO CUCTEMHU, peaiizoBaHe uepe3 kinac TradeGraph, 3abe3nedye 4iTKy
OpKEeCTpaliio I’ATH TOCTIAOBHUX (a3 aHamizy: 300py JaHHUX, 1HBECTHLIMHUX nebaTiB,
dbopMyBaHHsSI TOProBOTO IIJIaHYy, OLIIHKM PU3MKIB Ta TeHepallli (piHaapHOI peKOMEHallli.
BaxBoto 0COOJIMBICTIO MpOrpaMHOI peaiizailii € CTaHJapTu3allisl KOMYHIKAIli MK
areHTaMu yepe3 BUKOPUCTAHHS TUII30BaHUX CTPYKTYP JaHHUX 3aMICTh BIIBHOTO TEKCTY, 1110
MIHIMI3y€ eEeKT BTpaTh KOHTEKCTY Ta 3a0e3Ieuye HITICHICTh epenayl iHdopmarii Ha BCiX
eTarax oOpoOKH.

JIs TiABUIIICHHS aalTUBHOCTI CUCTEMH IMIUIEMEHTOBAHO MEXaHi3M pedJiekcii Ta
JIOBTOCTPOKOBOI TaM’SITi, SIKWH J03BOJISIE areHTaM aHaJi3yBaTH pe3yJbTaTH MOMEpeaHIX
plllIEeHb Ta BUKOPUCTOBYBATH ICTOPUYHUN JOCBIJ TpH (OPMYyBaHHI HOBHX IPOTHO3IB.
KitieHTChKa yacTMHA 3aCTOCYHKY PO3po0iieHa Ha (peiiMBOpKY Vue.js 3 BUKOPUCTaHHSIM
npotokosry WebSocket, 1110 Hajjae KOpUCTYBa4eBl MOKJIUBICTh CIIOCTEPITaTh 3a MPOIECOM

NPUIHATTS PillIEHb areHTaMHU B PEaIbHOMY 4aci.
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PO3A1JI 4 ExciepuMeHTAJbHI  JOCJTIIKEHHI Ta OWIHIOBAHHS MeETOAYy

areHTHO-OPiEHTOBAHOI0 AHAJII3Yy PMHKY KPUNITOBAJIIOT 3 BUKOpucTaHHsAM BBM

4.1 Po3ropraHHs Ta HAJAIITYBAHHA €KCIIEPUMEHTAJIBHOIO CepelOBHINA

VY pamkax mi€i poOOTH KPUTUYHO BAXJIMBUM €TallOM € TMOO0Yy/I0Ba HAJIMHOTO,
MaciTabOBaHOTO Ta BIAITBOPIOBAHOI'O MIPOTPaMHOI0 cepeioBuiia. Po3pobdiieHa mporpaMmHa
peanizailis METoAy SBJisi€ COOOI0 CKIIaJIHy MYJbTUAr€HTHY CUCTEMY, /e aBTOHOMHI areHTH
Ha 0a3l BEJIMKUX MOBHHMX MOJIEJEH B3a€MOIIOTH Y PEAIbHOMY 4Yaci I MOJICITIOBAHHS
PUHKOBOI OBEAIHKHU.

EdexTuBHicTh (DYHKIIIOHYBAaHHS AareHTIB, KEPOBAaHUX BEIUKUMH MOBHUMU
MOJENIAMH, O€3MOCEePEHbO 3aJCKUTh Bl JIATEHTHOCTI MEPEXeBOoi 1HGPaCTPyKTypH,
MIBUJIKOMIIT TJCUCTEM 0a3 JaHUX Ta ONTHMI3allli ACUHXPOHHUX MPOTOKOJIB OOMIHY
noBimomyieHHIMH. OTKe, Tpoleaypa PO3TOPTaHHS PO3IVISIIAETHCS SK  CTBOPEHHS
7a00paTOPHUX YMOB I TMPOBEAEHHS EKCHEPUMEHTY, 1€ KOXEH KOH(DirypamiiitHui
napameTp BIUIUBA€E HA TOYHICTh MPOTHO3YBAHHS JIMHAMIKUA KPUIITOAKTHUBIB.

BpaxoByrour BUKOPHUCTaHHS TEXHOJIOTIH KOHTEHHepHu3alii Ta HEOoOX1THICTh
NIATPUMKM BEKTOPHHUX 0a3 JaHMX Yy ONEpaTHBHIN MMaM’ATi, 10 XOCT-MalIMHU BUCYBAaIOThCS
cnenudiuai Bumoru. Jlns 3abesmeueHHs CTaOUIBHOI POOOTH CHCTEMH, OCOOJHMBO
KOMITOHEHTIB, 10 BIJIMOBIJAI0Th 32 BEKTOPHUI MOIIYK Ta aCUHXPOHHY OOpOOKY 3aluTIB

areHTiB, OBUHHI OyTH BUKOHAHI anapatHi BUMOTH (Tabmuist 4.1).

Tabmums 4.1 — AnapaTHi BUMOTH

Bumoru MiHiMaIbHI PexomennoBani
CPU 4 sapa (2,5 GHz+) 8 siaep (3.0 GHz+)
RAM 8 GB 16 GB

JIMCKOBHI1 IPOCTIp 15 GB 30 GB

Taki Bumorn 10 RAM Ta AMCKOBOI MiJCUCTEMH 3yMOBJIIEHI BUKOPHCTAHHSIM

ChromaDB nis 36epiranns emOesinriB Ta Redis asis kenryBaHHs CTaHIB areHTIB.

OyHKI10HYBaHHS

areHTHOI ~ Mepexi

BUMarae iHTerpamii 3

30BHIIIHIMA

nocradajibHUKaMu IOCIYyTI' TCHCPATUBHOI'O HITYYHOI'O iHTeHCKTy Ta (l)iHaHCOBI/IX JaHUX.
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Po6ota areHTiB 3aneXuTh BiJ AOCTYMY JO 30BHINIHIX MOCTAYaJbHUKIB MOCIYT IITY4YHOTO
iHTeNnekty Ta (iHancoBux Aanux. Kougirypars cucremMu BUMAara€ HasiBHOCTI JIMCHHUX
KIIIOUIB JOCTYyNy s cepBiciB (Tabmuis 4.2). BiacyTHICTh AOoCTymy a0 OynIb-KOTO 3

HaBEJICHUX PECYPCIB YHEMOKJIMBIIIOE TTIOBHOIIHHY POOOTY CUCTEMH.

Tabnuus 4.2 — Iepenik 30BHILIHIX PeCypCiB

Hazsga ITocunanus [Ipu3HaueHHs Kirou

OpenAl https://platform.openai.com/ LLM mpogatizep | [lorpiden
DeepSeek | https://platform.deepseek.com/ LLM mpogatizep | [lorpiden
Google https://makersuite.google.com/ LLM mpogaiigep | [lorpiGen
Kimi https://platform.moonshot.cn/ LLM npogaiigep | [ToTpiden
Redit https://www.reddit.com/prefs/apps Jlxepeno nanaux | [lotpiGen
FinHub https://finnhub.i0/ Jlxxepeno nannux | [loTpidben
CoinGecko | https://www.coingecko.com/api JIxepeno nannux | [lotpiOen

Jist 3a0e3nedeHHs 13011111 CepeIoBUIIA Ta CIIPOILIEHHS PO3TOPTaHHS BUKOPUCTAHO
texHoznorito Docker. Bci KOMIIOHEHTH CHUCTEMH OPKECTPYIOThCS 3a gornomoror Docker

Compose. OcHOBHI 1H)pAaCTPYKTYpHI KOMIIOHEHTH HaBeACHO Yy Tabmuil 4.3.

Tabnuus 4.3 — Iepenik OCHOBHUX 1HOPACTYKTYpPHUX KOMITIOHEHTIB

Ha3Ba Bepcis [Ipu3HaueHHs
Docker 20.10+ | [Inardopma KOHTEHHEpU3AIIil 3ACTOCYHKIB
Docker Compose | 2.0+ OpxkecTpaiiisi 6araTOKOHTEHHEPHUX CEePEIOBHII]
PostgreSQL 17.3+ | Pemsmivina CKB/I quist 36epiranss icTopii
Redis 7.1+ Bpoxkep nmoBigoMIieHb Ta CUCTEMA KEITyBaHHS
CromaDB 0.5+ Bekrophna 6a3a nanux (RAG, nam’siTh areHriB)
Node.js 16.0+ | CepenoBuiiie BuKoHaHHs JavaScript
Vite 7.0+ IncTpymenrt 30ipku GpoHTEHIY
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3a pe3ynbTaTaMu TEXHIYHOI perjiaMeHTallil cepeloBUIa Ta CTBOPEHHS THCTPYKIIIT
pPO3TrOpTaHHsl TMPOTPaMHOI peami3alii MEeTOJy areHTHO-OPIEHTOBAHOTO aHali3y PHUHKY
KPUITOBAIIOT BCTAHOBJICHO, 1[0 BUKOPUCTaHHS TEXHOJOT1I KoHTehHepu3amii Docker Ta
opkectparii uepe3 Docker Compose € KpUTHYHO HEOOXIIHUM IS JAHOTO THITY
nociikeHb. lle mo3Boisisie HiBemOBaTH PO3ODKHOCTI Yy KOHDITyparisx JIOKaTbHUX
omepalrifHuX CHUCTEM 1 TapaHTyBaTH, IO TMOBEAIHKA AareHTIB, sKa 3alieUTh BIJ

IIPOrPaMHOTO OTOYEHHS, Oy/€ 1IEHTUYHOIO TPU KOKHOMY 3aITyCKy CUMYJISLII.

4.2 B3aemouisi 3 METOAOM Ta HAJALUITYBAHHSA POrPAMHOI peaJtizaiii

B3aemonis 3 po3po0JICHOIO CHUCTEMOK  areHTHO-OPIEHTOBAHOTO  aHaJI3y
3MIICHIOETHCS uepe3 BeO-iHTepdeiic, sikuii 3a0e3nedye HalalTyBaHHs MapaMeTpiB aHali3y,
MOHITOPUHI BHKOHAHHS 3aBJlaHb AaBTOHOMHMMHM areHTaMu Ta TMeperiisij pe3yJbTaTiB
aHaMTHKU. JIorika poOOTH 3 MPOrpaMHUM MPOTYKTOM MOJUISETHCS HAa €Tanu KOH(Irypauli,

1HIIaJi3a11i1 TPoIecy, MOHITOPUHTY Ta poOOTH 3 apXiBOM JaHuX (pUCyHOK 4.1).

1 ! Cost Nonitoring 4
Erogress askive: 0 Completed sal tins Cost Tracking
— Cimuasas e Real-tins Cost Tracking

BIC/USDT Openhl
296. 7 token: 80,481
0,000

DeapSeck
180, 58 tckens 022

Tachnieal eaLe:s | panacs Fitk Juia Moonshot
0 token ¥0.000

Leading 4 az
ao Recent Analysic 5
ETC/USDT I
u 2 1 u 15 « B w Dopth 1
151
BIC/uSDT b
L e
1 1 1 M41e
M - Des 5
ETH/USDT
3 1
| st - ETCAISDT
Depth 1

Pucynok 4.1 — I'ooBHUI ekpaH mporpaMHoi pearizamii

['omoBHE BiKHO MporpamMu po3jauieHe Ha (YHKI[IOHAJIBHI 30HH, IO JI03BOJISIIOTH

BHiﬁCHIOBaTH THYYKC HAJIaIOITYBAHHSA BXiI[HI/IX JaHUX JI1 BEJIMKWUX MOBHHX MOI[GJIeﬁ.
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[Tanens «Analysis Configurationy», sika nmomidyeHa HoMepoM «1» Ha pucyHky 4.1,
MpU3HAYEHA JJI BCTAHOBIICHHS 0a30BHUX KOH(DIryparliii aHamizy:

— BUOIp aKTHUBY BIANOBiJa€ 3a BUOIP KPUIITOAKTHUBY 3 BUIIAJAI0UYOTO CIHCKY 3
TOTOBHMH BapiaHTaMH JIJIsl aHATI3Y;

— BubOip mposaitnepa LLM Bianosimae 3a Bubip HeoOxigHoro LLM mposaiinepa 3
BUIAAI0UOTO CIIUCKY 1 aKTyaJIbHOI MOJIEJI1 IbOT0 MPOBaiiiepa;

— raubuHa a”amizy nependadeHo rpagamito Big L1 mo LS, mo BuzHavae obcsr
00poOoBaHoi iHPOpMaIIii Ta KUTBKICTh PayH/IIB M)XK ar€HTaMu;

— YacOBMH Jiala30H BIAMOBIA€ 32 BCTAHOBJICHHS YaCOBOT0 Jlialla30Hy 1ICTOPUYHHUX
JaHUX, SKUH OyJie BpaXxOBaHO areHTaMH MpH MOOYI0B1 TPOTHO31B;

— Jaetamizalis oOCsIry aHali3y NUIIXOM HAaTHCKaHHS Ha KHOIKW HaJallTyBaHb Y
osokax technical Ta sentiment BUKJIMKa€e MOJIaIbHI BIKHA PO3IMIUPEHOI KOH(ITypalii.

bnok «Technical» (pucyHok 4.2) 103B0Jisi€ BKIIOYUTH/BUKIIOUUTH 3 aHAJI3Y 1[IHOBI
METPHUKHU, TEXHIYHI 1HAUKATOPH, ICTOPUYHI JaHl Ta 1HAEKC cTpaxy/kaaioHocTi. Takox TyT

oOUparoThCs JKEpeia JaHuX.

Technical >

Tools:

Crvpto Price
Technieal Indicators
Eeal—time Market Data
Hizstorical Price Data
Market Metrios
Trending Coins

Fear fr Greed Index

Data:

Wlternative me
CoinGecka

Tahoo Finance

Reset Select A11 a Cancel

Pucynoxk 4.2 — bnok HanamtyBanHs MarketAnalyst arenra
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biok «Sentiment» (pucyHok 4.3) BiAnoBiga€ 3a MIIKIIOYEHHS JHKEpeN Ui aHaJli3y
HACTPOIB PUHKY, BKJIFOUAIOYU HOBHHHI arperaTopH Ta COIiaJIbHI MEPEXi, 10 € KpUTHIYHUM

JUISL IOBHOILIIHHOTO ()yH/IaMEHTAIbHOTO aHai3Yy.

Sentiment ol

Toola:

FinnHub Hews
Reddit Sentiment

Batch Sentiment

Data:

FinnHub
Reddit

Feszet Select All a Cancel

Pucynok 4.3 — briok nanamryBanHst NewsAnalyst Ta SocialMediaAnalyst areHnTis

[Ticas 3aBepiieHHS HANAIITYBaHb 3aIlyCK MPOIECY 3AIMCHIOETHCS HATUCKAHHSIM
KHOTIKH «Start Analysisy.

[lenTpanpHa yacTHHA 1HTEpdeiicy, sika MoMideHa HOMEPOM 2 Ha PHUCYHKYy 4.1,
BI3yalli3y€ XiJ BUKOHAHHS 3aBIJaHHSA B peanbHOMy dYacl. CucreMa BioOpaxkae cTaTyc
KO>KHOTO aBTOHOMHOT'O areHTa y JIAHIFOKKY MPUHHSTTS PillleHb.

[Iporpec-6ap Ta KOHCONb MOAIA 1HPOPMYIOTH KOPHCTyBada MpPO MOTOYHUH CTaH
aHaJi3y Ta 3aBEpILCHHS TeHeparlii 3BITY.

OxpeMuM BaXJIMBUM MofyjeM € manenb «Cost Monitoringy, momiueHa HOMEPOM
«4» Ha pucyHky 4.1, sika 3a0e3mneuye TpeKiHT BUTpAT y po3pi3i BUKOopucTOByBaHuX LLM
API. Ile no3Bossie OIIHIOBATH €KOHOMIYHY €(eKTUBHICTh 00paHoi KOHGIryparlii Mojenl y
nepepaxyHKy Ha TOKCHHU.

Jnis 3a06e3nedeH s BIATBOPIOBAHOCTI JOCTIKEHb Ta PETPOCHEKTUBHOTO aHaTi3y B

cucTemi peaiizoBana cropinka «History» (pucyHok 4.4).
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taclysiz (1]
o mamce  SPARCH
A1 Time
[ =3 ‘|
01.12. 2005, 05:57:52
ANALYSIS COST: ¥.100 NoDEL: DespSeck/chat  AWALYSIS DURATION: 307s
) o o o
0112 12

$0.100  WODEL: DespSesk/chat ANALYSIS DURATION: 307s

40,100 WODEL: DeepSeck/chat  ANALYSIS DURATION: 307s

D =3 [T
01.12. 2025, 05:15:29

ANALYSIS COST: ¥0.100 WODEL: DeepSeekfchat  ANALYSIS DURATION: 307s

Pucynox 4.4 — Expan niepernsny ictopii

JlocTyn 710 HBOTO 3AIMCHIOETHCA Yepe3 HaBiraiiiiHe MEHIO y BEPXHIM 4YacTHHI
iHTepdericy. OyHKITIOHAT BKJIAJIKK 1CTOPIT BKIIIOYAE:

[Tomryk Ta ¢iabTpamito — iHCTpyMeHTH Search Analysis Ta Time Range 103Bosst0Th
3HAXOJUTH PE3yJIbTaTH MOIMEPEAHIX aHaJI31B PUHKY 3a KJIIFOUOBUMHU CJI0BaMU ab0 JaTo0;

KapTku ananizy — Ko>kKeH 3aIuc MICTUTh METaJlaH1 PO MPOBEICHY OMeparlito, a caMme
TOPTOBY Mapy, IIUONHY aHaJ13y, BUKOPUCTAHY MOJI€JIb, BAPTICTh Ta TPUBAJICTh BUKOHAHHS,

VYropaBiiHHsS pe3yibTaTaMud — JOCTYIHI OMNIli Meperyisay TOBHOTO 3BITY,
3aBaHTAXKECHHS PE3yJbTaTiB 00 BUAAIICHHS 3aMKCy 3 0a3u JTaHUX.

Taka opranizanis iHTepdency 103BoJig€ ePEKTUBHO KepyBaTH KUTTEBUM ITUKIOM
aHAJIITUYHOTO MPOIECy — B TapaMeTpHr3allii BX1IHUX JaHUX 10 iHTepnpeTalli GpiHnaapHux

BI/ICHOBKiB, 3réHCPOBaHUX MYJIbTHAI'CHTHOKO CUCTEMOIO.

4.3 IlpukJjagHe TeCTYBaHHSI IPOrPaMHOI peaJizalii 3alIPONIOHOBAHOT0 METOAY

JInist IpoBeIeHHS MPUKJIAHOTO TECTYBaHHS po3po0iIeHoi iHpopMaliitHOi cucTeMu
JUISL ar€HTHO-OPIEHTOBAHOTO aHali3y KPUNTOPUHKY 3 BUKOPHUCTAHHSAM BEIMKHX MOBHHX
Mojieniell Oysio MPOBEACHO YOTHUPU TECTOBHMX BHIIAJKIB JJIS MEPEBIpKU MPaBUIBHOCTI Ta
TOYHOCTI aHaji3y Ta OOTPYHTYBaHHS TOPTOBUX pILICHb Y BUIJIAAI PEKOMEHIAIH 11010

BIIKPUTTSI, yTPUMaHHS a00 3aKpUTTS MO3HILIIM Ha MOMEHT 5 rpyaHs 2025 poky.
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[lepmie TectyBanHs y (opmaTi TeCT-KeiC cpsiMOBaHE Ha MEPEBIPKY KOPEKTHOCTI
pobotu Mmertony B pexumi podotu «Technicaly, TOOTO B pexumi aHamizy PUHKY
KPUOTOBAIIOT TUIBKM Ha OCHOBI PMHKOBHX JIaHUX, 30KpeMa B IIUISIX reHepalii TOproBoi

nopaau (Tabnuus 4.4).

Tabmuusg 4.4 — Tect-keiic AT0001
Tecr-keiic ID: AT0001 IIpiopurer: 1

Hasga: [lepesipka po6otu meroay B pexxumi « Technical»
Bxinni gani: Market: Cryptocurrency, Target: BTC, LLM Provider: OpenAl,
Model: gpt-40, Depth: L1, Time Range: 24 hours, Scope: Technical

Kpoku OuikyBaHuii pe3yJbTaT

1. ®opMyBaHHs BXigHOTO cleHapito Ha | OuikyBaHWii pe3y/bTar:

OCHOBI BX1IHMX MTapameTpiB. Cucrema iHIIIIO€ aHATI3.

2. llonatu Ha BXia creHapiil anamizy Ha | [Iporpec Bukonanus: 100%.

0a3l pUHKOBHX JaHuX 3 MiHIMaibHOWO | Ctaryc: Analysis completed

IJIMOMHOIO aHAMI3y. 1. Cuctema poO3NMOYMHAE B3AEMOJIIIO 3
3. [nimami3zyBatu npoliec aHaisy. LLM Ta posnoniise 3aBAaHHI MIXK
4. JlouekaTucsi 3aBeplIEHHA LMKy | areHTamu. CTaryc mpouecy 3MIHIOEThCS
aHaI3y areHTaMHu. Ha aKTUBHUM.

5. Ortpumarun  (¢iHambHy  TOPToBY | 2. Bci areHTH 3aBepuryloTh BUKOHAHHS
PEKOMEHJAIII0 Ha OCHOBI aHali3y 3 | CBOIX 3aBJaHb. [HAMKAaTOpH CTaHy areHTiB
MIHIMAJIbHOIO  TJUOWHOIO  PUHKOBHUX | MIJATBEP/DKYIOTh  YCIIIIHY  OOpOOKY
JTaHUX. JaHUX.

6. 3reHepyBaTu (piHAITBHUMN 3BIT. 3. CucrteMa MoBepTa€e CTPYKTYpOBAHUM
3BIT, II[0 MICTUTh aHaJIl3 HA OCHOBI
PUHKOBHX JJAHUX 34 OCTaHHI 24 TOIUHU Ta
c(hopMOBaHy TOProBy PEKOMEHIAIIIO.

4. B 3BitTi BimoOpaxeHi BCi BiIMOBIII

areHTiB B XpOHOJIOTTYUHOMY MOPSIKY.

Pe3yabTaT BUKOHAHHS TecT-Kelcy: [IpolineHo ycminHo
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VY mpoiieci BUKOHAHHS CLEHAPII0 YCIIIIHO MPOWJIEHO BC1 KPOKM Ta OTpUMaHUI

pe3yJNbTaT IUIKOM 30IraeThes 3 OUIKyBaHUM (PUCYHOK 4.5).

Completed

Cryptocurrency

BTC/USDT

gpt—4do

TIEE Past 24 hours

Techmical

Sentineat

Pucynok 4.5 — Ycminine BuUKoHaHHs ciieHapito Tect-kericy AT0001

Toprosa nopana npoaatu 95% akTUBIB BUSIBUJIACS JTy>KE€ TOUYHOIO Ta CBOEYACHOIO.
BoHa n1o3Bosuia yHUKHYTH HACITIAKIB 3HAYHOTO MAJ{IHHSA I[1HH, SIKE B110YJIOCS Mi3HIIIE TOTO
X nHs. PHHOK 3HaxonuBCs y (a3i HEBU3HAYEHOCTI, ane Tpumascs Buine piBHsS $92,000.
TexHi4HI 1HIUKATOPU BKA3yBAJIM HA «BEAMEXHID» HACTPIH, 110 MOBHICTIO MIATBEPANIOCS
NOJIaJIbIIUMHU HOIISIMU.

AHai3 npaBWIBHO 1MeHTH(IKYBaB CIa0KICTh PUHKY IMOMPHU Te, MO I[iHA Ha TOH
MOMEHT 1I€ TpUMajlacsi Ha BIAHOCHO BHUCOKHX pIBHAX. BukoHaHHS wi€i pexomeHaarii
30eperio KariTal 1 J03BOJUI0 O BIAKYIUTH aKTHUB JICIICBIIE HACTYITHOTO JHS.

Hpyre TectyBaHHS y (opMaTi TeCT-KEHC CIPsIMOBAaHE Ha MEPEBIPKY KOPEKTHOCTI
poboTu Meroay B pexumi poOoTH «Sentiment», TOOTO B pEXUMI aHai3y PUHKY
KPUOTOBATIOT TUIHKU Ha OCHOBI MOCTIB B COILIAJIbHUX MEPEXax Ta HOBUH, 30KpeMa B IIUIAX

reHepaiiii Topropoi nopasau (tadmui 4.5).



Taomuna 4.5 — Tecr-keric AT0002

Tect-keiic ID: AT0002

IIpiopurer: 1

Hasga: [lepeBipka pob6oTu MeTomy pexxkumi «Sentimenty
Bxinni gani: Market: Cryptocurrency, Target: BTC, LLM Provider: OpenAl,
Model: gpt-40, Depth: L1, Time Range: 24 hours, Scope: Sentiment

Kpoku

OuikyBaHuMii pe3yJabTaT

1. ®opMyBaHHS BXIJHOTO CLIEHApil0 Ha
OCHOBI BX1IHMX MapamMeTpiB.

2. Ilomatm Ha BXig cIleHapid aHaIi3y
pUHKY Ha 0a3l MOCTIB COIlIaIbHUX MEPEK
Ta HOBHH 3 MIHIMAJIBHOIO TJIMOWHOIO
aHamizy.

3. [HimianizyBatu npouec aHaisy.

4. JlouekaTwicsi 3aBEpIIEHHS LUKy
aHaJi3y areHTaMH.

(biHAIBHY

5. Otpumaru TOPTOBY

PEeKOMEHJAIlll0 Ha OCHOBI aHamizy 3

MIHIMAJIbHOIO TJIMOUHOIO IOCTIB
COITIaJIbHUX MEPEX Ta HOBHH.

6. 3reHepyBaTu (piHAIBHUMN 3BIT.

OuikyBaHMil pe3yJIbTAT:

Cucrema iHIIIIIO€ aHATI3.

ITporpec Bukonanns: 100%.

Craryc: Analysis completed

1. Cucrema poO3MOYMHAE B3AEMOMII0 3
LLM Ta posnonuise 3aBAaHHA MIXK
areHtamu. CTaTyc MpoUECy 3MIHIOETHCS
HA AKTUBHHUM.

2. Bci areHTH 3aBeplIylOTh BUKOHAHHS
CBOIX 3aBJIaHb. [HIUKATOPU CTaHy areHTIB
HIATBEP/KYIOTh  YCHIIIHY  00pOoOKy
JAHUX.

3. Cucrema moBepTa€e CTPYKTYpOBaHUI
3BIT, IIIO MICTHUTH aHaJI13 Ha OCHOBI IIOCTIB
COIIIAJIBHUX MEPEeX Ta HOBHH 3a OCTaHHI
24 romuHM Ta CGOPMOBAHY TOPTOBY
PEKOMEHIAITITO.

4. B 3BITI BiIO0OpakeHI BCl BIJIMOBIII

areHTiB B XpOHOJIOTIYHOMY MOPSIIKY.

Pe3ynbTaT BUKOHAHHSA TecT-Keiicy: [IpoiineHo ycminmHo
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VY mporeci BUKOHAHHSI CLIEHAPil0 YCHIIIHO MPOIAEHO BCl KPOKHM Ta OTPUMAaHUM

pe3yNbTaT IUIKOM 30IraeThes 3 OUIKyBaHUM (PUCYHOK 4.6).



WAREET: Cryptocurrency
TARGET: BTC/USDT
MODEL- gpt—do
DEFTH: Basic —

TIME: Past 24 hours

Technical

Bentiment

09:06:56 [Portfolio Manager]

1 Amalysis

active: Completed:

11 Research 1 Trading

v

™ Risk

v Portfolio

Pucynok 4.6 — YcminHne BUKOHaHHS ciieHapito Tect-kericy AT0002

[Topana npomatu 50% akTUBIB, OYIKYIOUM MPOOUTTS PIBHS MIATPUMKHA Ta
MOJAJIBIIOTO 3HMKEHHS BUSIBMJIACS Jy’KE€ TOYHOIO Ta CBoe€dacHOo. Bona po3Bonmia

YHUKHYTHU 3HaYHOTO MaJiHHS I[1HU, SIKE B110YJIOCS MI3HIIIE TOTO X JIHS.

4 —

AHami3 BipHO BHW3HAYMB CIA0KicTh MOKynimiB Outs piBHg $91,000 i pusukwy,

NOB’s13aH1 3 NMUTAHHSAMHU PETYJIOBAHHS Ta BOJATWIBHICTIO. PexomeHpaiis mpojmatéd Ta

"MoYeKaT OCTOPOHB" OyJia HAKPAIIOr0 CTPATETIEI0 AJIS IOTO TIEPioy.

Tperte TectyBanHs y QopMaTi TeCT-KEHC CIPSIMOBAHE Ha MEPEBIPKY KOPEKTHOCTI

poboTu MeToay B KOMOIHOBAaHOMY pPEXHMI pOOOTH, TOOTO B PEXKMMI aHaNi3y PUHKY

KPHUIITOBAJIIOT HAa OCHOBI BCIX JOCTYIMHHUX JAaHHMX, 30KpeMa B LUIAX IeHeparlii TOproBoi

nopaau (tTabauus 4.6).



Taomuna 4.6 — Tecr-keric AT0003

Tect-keiic ID: AT0003

IIpiopurer: 1

Has3sga: IlepeBipka po6oTu MeTOTy B KOMOIHOBAaHOMY PEXUMI
Bxigni nani: Market: Cryptocurrency, Target: BTC, LLM Provider: OpenAl,
Model: gpt-40, Depth: L1, Time Range: 24 hours, Scope: Sentiment, Technical

Kpoku

OuikyBaHuMii pe3yJabTaT

1. ®opMyBaHHS BXIJHOTO CLIEHApil0 Ha
OCHOBI BX1IHMX MapamMeTpiB.

2. Ilomatm Ha BXig cIleHapid aHaIi3y
pUHKY Ha 0a3i pUHKOBUX JIaHUX, MOCTIB
COIIAIBHUX MEpeX Ta HOBHH 3
MIHIMaJILHOIO TJIMOMHOIO aHai3y.

3. [HimianizyBatu npouec aHaisy.

4. JlouekaTwicsi 3aBEpIIEHHS LUKy
aHaJi3y areHTaMH.
5. Otpumatu  (QiHaJIBHY  TOPTOBY

PEeKOMEHJAIlll0 Ha OCHOBI aHamizy 3

MIHIMQJIBHOIKO  TJIMOMHOK  PUHKOBHX
JaHUX, IOCTIB COLIaJIbHUX MEpEX Ta
HOBUH.

6. 3renepyBaTu iHaTBHUMN 3BIT.

OuikyBaHMil pe3yJIbTAT:

Cucrema iHIIIIIO€ aHATI3.

ITporpec Bukonanns: 100%.

Craryc: Analysis completed

1. Cucrema poO3MOYMHAE B3AEMOMII0 3
LLM Ta posnonuise 3aBAaHHA MIXK
areHtamu. CTaTyc MpoUECy 3MIHIOETHCS
HA AKTUBHHUM.

2. Bci areHTH 3aBeplIylOTh BUKOHAHHS
CBOIX 3aBJIaHb. [HIUKATOPU CTaHy areHTIB
HIATBEP/KYIOTh  YCHIIIHY  00pOoOKy
TaHUX.

3. Cucrema moBepTa€e CTPYKTYpOBaHUI
3BIT, IO MICTUTh aHall3 Ha OCHOBI
PUHKOBHUX JIaHUX, TOCTIB COILIJIbHUX
MEpEX Ta HOBHUH 3a OCTaHH1 24 TOJAMHU Ta
chopMOBaHy TOPTOBY PEKOMEHIAITIIO.

4. B 3BITI BiIO0OpakeHI BCl BIJIMOBIII

areHTiB B XpOHOJIOTIYHOMY MOPSIIKY.

Pe3ynbTaT BUKOHAHHSA TecT-Keiicy: [IpoiineHo ycminmHo
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VY mporeci BUKOHAHHSI CLIEHAPil0 YCHIIIHO MPOIAEHO BCl KPOKHM Ta OTPUMAaHUM

pe3yNbTaT IUIKOM 301raeThbes 3 OUiKyBaHUM (PUCYHOK 4.7).
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WAREET Cryptocurrency
TARGET BTC/USDT
NODEL ept—4o
DEFTH Basic — m Trading v Risk v Portfolio

TIME: Past 24 hours

Technical

Bentiment

09:01:38 [Pertfolie Manazer]

Pucynok 4.7 — Ycminne BUKoOHaHHS crieHapito Tect-kericy AT0003

[Topana npoxatu 90% akTUBIB BUABUIIACS AY’KE BUACHOIO 1 TOYHOIO II0JI0 HANIPSIMKY
punky. BoHa no3Bosnuina 6 yHUKHYTH 3HAUHUX 30U TKIB, OCKUIBKY PUHOK JIIMCHO MIIIIOB YHU3
oJipasy IicJig reHepalli curuaiay. Xoya ctpareris "mepezaxoay" OyJia TpoXu nepeadyacHolo,
3arajbHUN pe3ynbTaT JJid KOpucTyBaya OyB OM MO3UTUBHUM IOPIBHSHO 31 CTPATETIEI0
B&H.

ToproBa mopaga mnpaBWIBHO BH3HAYWIA BEAMEXKHM HacTpid. 3ragka mpo
PEryJsiTOpHI PU3MKHM Ta BOJIATUIIBHICTH OyJia BIYyYHOIO — PUHOK BiJIpearyBaB came Ha
MaKpOCKOHOMIYHI HOBMHM Ta JiKkBifgamii mno3uiiii. PiBenp BmeBHenocti 7\10 OyB
BUIMPABJAHUN TOMY 110 pUHOK OyB HECTaOUIbHUM, 1 KOHCEpBAaTUBHA CTpATETris BUSBUIIACS
HaWKpaluM pillIeHHSIM.

YerBepTe TecTyBaHHS y (hOpMaTi TECT-KEWC CIPSIMOBAHE Ha MEPEBIPKY KOPEKTHOCTI
po6OTH METOTy B KOMOIHOBAaHOMY PEKHMI1 pOOOTH Ta 3 MAKCUMAIHHOIO TJIMOWHOIO aHaJi3Yy,

30KpeMa B IUIAX TeHepallii ToproBoi nopaau (Tadmuis 4.7).



Taomuna 4.7 — Tecr-keric AT0004

Tect-keiic ID: AT0004

IIpiopurer: 1

Ha3sga: IlepeBipka po60TH METOly IPU MaKCUMAJIBHOMY PiBHI INIMOMHU aHAI3y
Bxigni nani: Market: Cryptocurrency, Target: BTC, LLM Provider: OpenAl,
Model: gpt-40, Depth: L5, Time Range: 24 hours, Scope: Sentiment, Technical

Kpoku

OuikyBaHuMii pe3yJabTaT

1. ®opMyBaHHS BXIJHOTO CLIEHApil0 Ha
OCHOBI BX1IHMX MapamMeTpiB.

2. Ilomatm Ha BXig cIleHapid aHaIi3y
pUHKY Ha 0a3i pUHKOBUX JIaHUX, MOCTIB
COIIAIBHUX MEpeX Ta HOBHH 3
MaKCHMAaJIbHOIO TJIMOMHOO aHai3y.

3. [HimianizyBatu npouec aHaisy.

4. JlouekaTwicsi 3aBEpIIEHHS LUKy
aHaJi3y areHTaMH.
5. Otpumatu  (QiHaJIBHY  TOPTOBY

PEeKOMEHJAIlll0 Ha OCHOBI aHamizy 3

MaKCHUMAaJIbHOIO TJIMOMHOIO PHUHKOBHUX
JaHUX, IIOCTIB COI_[iaJIBHHX MCPCIK Ta
HOBHH.

6. 3renepyBaTu iHaTBHUMN 3BIT.

OuikyBaHMil pe3yJIbTAT:

Cucrema iHIIIIIO€ aHATI3.

ITporpec Bukonanns: 100%.

Craryc: Analysis completed

1. Cucrema poO3MOYMHAE B3AEMOMII0 3
LLM Ta posnonuise 3aBAaHHA MIXK
areHtamu. CTaTyc MpoUECy 3MIHIOETHCS
HA AKTUBHHUM.

2. Bci areHTH 3aBeplIylOTh BUKOHAHHS
CBOIX 3aBJIaHb. [HIUKATOPU CTaHy areHTIB
HIATBEP/KYIOTh  YCHIIIHY  00pOoOKy
TaHUX.

3. Cucrema moBepTa€e CTPYKTYpOBaHUI
3BIT, IO MICTUTh aHall3 Ha OCHOBI
PUHKOBHUX JIaHUX, TOCTIB COILIJIbHUX
MEpEX Ta HOBHUH 3a OCTaHH1 24 TOJAMHU Ta
chopMOBaHy TOPTOBY PEKOMEHIAITIIO.

4. B 3BITI BiIO0OpakeHI BCl BIJIMOBIII

areHTiB B XpOHOJIOTIYHOMY MOPSIIKY.

Pe3ynbTaT BUKOHAHHSA TecT-Keiicy: [IpoiineHo ycminmHo
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VY mporeci BUKOHAHHSI CLIEHAPil0 YCHIIIHO MPOIAEHO BCl KPOKHM Ta OTPUMAaHUM

pe3yNbTaT IUIKOM 30IraeThbes 3 OUiKyBaHUM (PUCYHOK 4.8).
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J— Frogress: active: Completed:
MAREET: Cryptocurrency

TARGET: BTC/USDT

gpt—do
DEFTH Ultimate ——— 1 Analysis 11 Research mr Trading w Risk v Portfolio

TIME: Past 24 hours

Technical

Sentiment

09:40:17 [Portfolio Menazer]

L _

4 o—

Pucynok 4.8 — YcminHe BUKOHaHHS clieHapito Tect-kericy AT0004

[Topana BusiBuiiaca Hee(heKTUBHOIO Y KOPOTKOCTPOKOBIH nepcnekTuBl 24-36 roiuH.
PunKOBHI pyX MIIIOB MPOTH MPOTHO3Y "yTpUMaHHS" Ta MPOOUB KIIOYOBI PIBHI MATPUMKH.
AHaJti3 OpaBUILHO 11IeHTU(IKYBAaB BEIMEXK]1 CUTHAIIM, ajie BCE OJHO HAJIaB PEKOMEH/IAIIII0
yTpUMYBAaTH akTUB. B yMOBax, KOJM TEXHIYHI 1HIMKATOPU BKa3yIOTh HA MAaJliHHS, a II1HA
3HAXOJUTHCS OJM3BKO J0 MIATPUMKH, O€3IMEUHINION CTpaTeriero Oyno O ouikyBaHHSA abo
IPOAaXK SKIIO MPOOUTO JIOKAJIBHI PiBHI, @ HE yTPUMAaHHS MMaJal0Y0TO AKTHBY.

PiBenp noBipu 6/10 OyB BUMpaBAaHO HU3BKKM, IO BKAa3yBajl0 HA HEBU3HAYEHICTh
moxeni. OgHak, mopaga cnupaiacs Ha GyHaameHTanpHu daktop "institutional interest",
KU y KOPOTKOCTPOKOBOMY TIE€P10/I1 HE 3MIT EPEBAKUTH TEXHIYHUN TUCK IPOJABIIIB.

Toproa nopaza BusBIIacs Hee(PEKTUBHOIO JJI1 Y KOPOTKOCTPOKOBIN MEPCIEKTUBI
Ta MpHU3BeTa 0 MHUTTEBOTO MPOCITAaHHS Aeno3uTy. BenMexuil crieHapiii peanizyBaBcs, 1

MO3UIIIS TIIIJIA TIO CIIEHAPI0 CIpalfoBaHHs stop-loss oOMexeHHs.
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OTxe, mnpoBeneHE MPUKIATHE TECTYBaHHS MPOrpamMHOi peanizaiii MeToay
areHTHO-OPIEHTOBAHOTO AaHaIi3y KPUNTOPHHKY 3 BUKOPHCTAHHIM BEIMKAX MOBHHX
Mozenel y BUIIIAAI BeO 3aCTOCYHKY JAOBOAMTH, IO BUKOPHUCTAHHSA PO3POOJIEHOTO
MPOTPAMHOT0 3aCTOCYHKY JI03BOJISIE 32 BX1THUMU PUHKOBUMU JaHUMHU Ta 1HOOpMaILitHUMU
CUTHaJaMH aHalli3yBaTU Ta OTPUMYBATH OOIPYHTOBaHI TOProBi pIIICHHS Yy BUTJISAIL
peKOMeHJaIli 00 BIAKPUTTSA, YTpUMaHHS ab0 3aKpUTTS TMO3UIIA Ha OCHOBI
0araToareHTHOrO aHadi3y 3 MOAAJIBIIMM JI€TaJbHUM TEKCTOBUM IMOSICHEHHSIM JIOTIKU

YXBAJICHOTO PIIIICHHSI.

4.4 ExcnepuMeHTAJIbHE TECTYBAHHSA TA OLMIHIOBAHHA e()eKTUBHOCTI METOLY

Omiaka poOOTH METOJNy AarcHTHO-OPIEHTOBAHOTO aHaji3y KPHUITOPUHKY 3
BUKOPHUCTAHHSAM BETTMKUX MOBHUX MOJEJEH 3a TOMOMOT0I0 KOMIJIEKCHOTO CUMYJISIIIHHOTO
OeKTecTyBaHHS, MPOBEIEHOTO B YacoBHX pamkax 3 1 depBHs no 1 BepecHs 2025 poky.
TecTyBaHHS OXOIUTIOE 3 OCHOBHUX KPUIITOMOHETH, 30Kpema Bitcoin, Etherium ta Solana.

beHuMapKiHT MPOBOIMBCS MPOTH I’ ITU BCTAHOBJIEHUX CTPATET1id:

1. Kymisns ta yrpumanns (Buy and Hold) — inBecTyBanHs piBHHX CyM y BC1 oOpaHi
aKuii Ta iX yTpUMaHHA NPOTITOM yChOT'O MEPIOAY CUMYJISLIT;

2. MACD (Moving Average Convergence Divergence) — cTpateris, o cligye 3a
TPEH/IOM 1 TeHEepy€ CUTHAIM KYMIBI1/TIPoJIaky Ha OCHOBI To4ok nepetuny Jinii MACD Ta
CUTHAJILHOI JIIHII;

3. KDJ ta RSI (Relative Strength Index) — cTpateris immynbcy, o komoinye KDJ
ta RSI mms imeHTHdikamii yMOB TEpEeKyIUIEHOCTI Ta TMEPEenpoaHOCTI I TeHeparii
TOPrOBUX CUTHAJIB;

4. ZMR (Zero Mean Reversion) — cTpaTerisi MOBEPHEHHS /10 CEPEIHBOTO, SKa
TeHepy€e€ CUTHAJIM Ha OCHOBI BIAXWJIEHB I[IHU BiJl HYJIbOBOI JiHIi BiAJIIKY Ta MOAATBIIOTO
MOBEPHEHHS /10 HET;

5. SMA (Simple Moving Average) — cTpateris CllilyBaHHS 3a TPEHAOM, 1110 TEHEPYE
TOPrOBl CHTHAJIM HAa OCHOBI MEPETHUHIB MK KOPOTKOCTPOKOBHMH Ta JIOBIOCTPOKOBHUMH

KOB3HHUMHU CCpeIIHiMI/I.
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OCHOBHUMH TMOKAa3HUKAMH € CYKyMHa AOXIAHICTH (2.1), piuHa noXiaHICcTh (2.2),
koedimient [llapma (2.3) Ta MmakcumanbsHa ipocajka (2.4).

ATEeHTH MPUIMAaIOTh PILICHHS, IPYHTYIOUHCh BUKIIIOUHO HA JaHUX, JOCTYMHUX J0
KO>KHOT'O TOPTrOBOTO JHS, 1110 TAPAHTYE, 1110 HE BUKOPUCTOBYIOThCS MalOyTHI naHi, OTxe,
yCYBaIOUYU YyMEPEeKEHICTh Teperiisaay Brepea. Ha ocHOBI MpoBeAeHOro aHallizy, METOJ
reHepye TOProBi curHaiu Ha Kymisito (buy), npogax (sell) adbo yrpumanns (hold) akTusis,
Kl TIOTIM BUKOHYIOTbCA. Iliciis LbOro po3paxoBYIOThCS METPHUKHM aHaNi3y, Mepul Hik
CUCTEMA NEPEXOUTH JI0 TAHUX HACTYIHOIO JIHS.

Jlns xkypcy Bitcoin, sxuii OyB 0COONMBO CKJIAQJHUM BHUIIAJIKOM 4YE€pe3 PUHKOBY
BOJIATHJIBHICTH MPOTITOM TECTOBOTO mepiofy (pucyHok 4.11), MeTon mpoaeMOHCTpyBaB
BUCOKY €(DEKTUBHICTb, TOCATHYBIIU JIOX1IHOCTI, IO nepeBulye 26% MpoTIroM KuUIbKOX
MicsiB (pucyHok 4.10), Toal sk TpaJuiliiiHI METOIU 3a3HaJM TPYJHOIIIB, OCKIJIBKH iXHI

MaTEepHU HE 3MOTJIU y3araJIbHUTUCA 10 1i€l cutyarttii (Tadmuiis 4.9).

Strategy Comparison - Cumulative Returns for BTC
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Pucynok 4.10 — [TopiBHSHHS €(pEeKTUBHOCTI METOTy 3 0A30BUMHU IT1IXOAaMH 32 METPUKOIO

KyMYJIATUBHOT MpuOyTKOBOCTI Y Toprisii Bitcoin(BTC).
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Kareropii Crparerii BTC
CR(%) ARR(%) SR(%) | MDD(%)
Market B&H 5,23 -5,09 -1,29 11,90
Rule-base MACD —1,49 —-1,48 0,81 4,53
KDJ+RSI 2,05 2,07 1,64 1,09
ZMR 0,57 0,57 0,17 0,86
SMA -3,20 -2,97 -1,72 3,67
Custom Agents 26,62 30,05 8.21 0,91
IToxparnienns 25,57 28,43 6,57 —
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Pucynok 4.11 — JleranpHa ictopist Tpan3akuiii 1y1st Bitcoin(BTC).

Jlns kypey Solana cutyarltis 1 pe3yJbTaTd CXOXI1 3 IOINEPEIHIM TEeCTOM, HaBITh

MOTIPY BUCOKY PUHKOBY BOJATHIIBHICTH (pUCYHOK 4.13), MeTO MpOIEMOHCTPYBAB BUCOKY

e()EeKTUBHICTh, JOCATHYBIIM JOXIJHOCTI TMoHaa 27% MpPOTATOM TECTOBOTO TEPioay

(pucyHok 4.12).
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Strategy Comparison - Cumulative Returns for SOL

Strategies
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Pucynok 4.12 — [1opiBHSIHHA €(DEKTUBHOCTI METOAY 3 0A30BUMH IM1IXOIaMH 32 METPUKOIO

KyMYJISITUBHOT puOYTKOBOCTI y Toprieii Solana(SOL).

Ta6nuns 4.10 — [TopiBHAHHS eDEKTUBHOCTI METOAIB 1151 Solana.

Kareropii Crparerii SOL
CR(%) ARR(%) SR(%) MDD(%)
Market B&H 7,78 8,09 1,35 13,04
Rule-base MACD 6,20 6,26 2,31 1,22
KDJ+RSI 0,40 0,40 0,02 1,58
ZMR —-0,58 0,58 2,12 2,34
SMA 6,23 6,43 2,12 2,34
Custom Agents 24,36 27,58 6,39 1,69
[Toxparnienns 16,58 19,49 4,26 -

Hns xypey Ethereum puHkoBa cutyallisi BUIJIsifala 1HAKIIE — aKTUB MOKAa3yBaB

aKTUBHHU PICT MPOTITOM TECTOBOTO mepioay (pucyHok 4.15).
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Pucynok 4.13 — JletanbHa icTopist Tpan3akiii jis Solana(SOL).

Metoa npoeMOHCTPYBaB BUCOKY €(DEKTUBHICTD, NOCATHYBIIM JOXITHOCTI TIOHA]T
24% mpoTAroM TeCcTOBOTO mepioAy (pucyHok 4.14), ane y oMy TecTi 0a30Bi cTpaTerii
B&H ta SMA 3Mornu nmoka3aty JOCTOMHI pe3ybTaTH, X0U 1 HE JOCATIN TaKOro X PIBHS

K CIIPOEKTOBaHMM MeToa (Tabmuus 4.11).

Strategy Comparison - Cumulative Returns for ETH
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Pucynok 4.14 — I[1opiBHAHHS e()eKTUBHOCTI METOLY 3 0230BUMH MiAXOAaMHU 32 METPUKOIO

KyMYJSTUBHOT TpuOYyTKOBOCTI y TopriBii Ethereum(ETH).



Ta6nuns 4.11 — IopiBusaHHS edexTuBHOCTI MeToaiB st Etherium.

86

Kareropii Crparerii ETH
CR ARR SR MDD
Market B&H 17,1 17,6 3,53 3,80
Rule-base MACD — — — —
KDJ+RSI -077 —0,76 -2,25 1,08
ZMR 0,77 -0,77 -2.45 0,82
SMA 11,01 11,6 2,22 3,97
Custom Agents 23,21 24,90 5,60 2,11
IToxparnienns 6,10 7,30 2,07 —
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Pucynok 4.15 — JleranbHa ictopis Tpan3akiii ;s Etherium(ETH).

Merton nocsirae mpuHaiiMHl 23.21% cykynHoi goximHocti Ta 24.90% pidHOi
JOXITHOCTI HAa TPHhOX OCHOBHUX KPHUNTOMOHETax, IO OynuM BKIIOYEHI 10 BHUOIPKH,
NepeBeplIyIour Haiikpari 6a30Bi Mojeni 3 nepeBaroro 6.1%.

CykyImHa Ta piyHa JOXIJHICTh Ta CYNpPOBIAHI Tpadiku JEMOHCTPYIOTh, 110 METO]I
nepeBepiIye iCHyr4l 0a30Bi cTparterii TOPriBii, 3aCHOBAaHI Ha MpaBHiaX, O0COOJIMBO 3a

MOKAa3HUKaMHU MPUOYTKOBOCT1, BUMIPSHOI IOX1AHICTIO.
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[IponyktuBHicTh 3a Koediuientom I[llapna migkpeciatoe BHHATKOBY 3/aTHICTb
MeToy 3a0e3redyBaTy HaWBHUIy JOXI1IHICTh, CKOPUTOBAHY HA PU3UK, MIEPEBEPITYIOYH BCI
0a3oBi mozeni. lleil pesynbraT miATBEpIKYyE €PEKTHUBHICTH METOAY y OanaHcyBaHHI
JOXIJTHOCTI Ta PU3UKY — BHUPIMIAIBHOTO (pakTopa A CTIMKOro Ta mnependadyyBaHOTO
IHBECTHUIIIMHOTO 3pOCTaHHS.

3anponoHOBaHUM METOJ MOCIIJOBHO NEPEBEPIIYE PUHKOBI OCHUMAapKH, Takl SK
Buy-and-Hold, 1 cTparerii, 3acHOBaHI Ha npaBuiax, 1EMOHCTPYIOUH CBOIO aJalTUBHICTb.

HaiiBumuii koedirient [lapna nepeBuliye ouikyBaHul eMmipuyHui aianazoH. Le
OyJ10 3ahikCOBaHO, OCKIIBKH MPOTATOM I[LOTO Mepioay OyiI0 Malio pociaHb. Xo4a 0a30Bi
MOJIeJIi, 3aCHOBaH1 Ha TpaBWjaX, MPOJAEMOHCTPYBAIM Kpally €(peKTUBHICTh Y KOHTPOJI
pU3HUKY, IO BIJJOOpa)KEHO y IXHIX MOKa3HUKAX MAKCUMAJIbHOTO MPOCiIAaHHS, BOHU HE
3MOTJIM 3a0€3MeYUTH BUCOKY JOXIIHICTh. L[el koMmpomic MK PU3UKOM Ta BUHATOPOI0I0
MiaKpecToe eheKTUBHICTh METOY SIK 30aJIaHCOBAHOTO MMiIXO0TY.

OCHOBHUI HEJIONIK Cy4YaCHUX METOJIB INIMOOKOTO HABYAHHS ISl TOPTIBJIl MOJISITae
y IXHIX IIJTBHUX, CKIATHUX apXITEKTypax, Kl 4aCTO POOISAThH PIIIEHHS TOPTOBUX arcHTIB
He3posyMminumu. g npo6iema inTeprperoBanocti LI € kpuTuaHOIO J17151 TOPTOBUX areHTIB,
Kl TPalOI0Th HAa pealbHUX (PIHAHCOBUX PHUHKAX, /1€ HENPABWIbHI PIIIEHHS MOXKYTh
CIPUYMHUTU Cepiio3H1 BTpath. Ha mporuBary mpomy, MyJbTHAareHTHa apxXiTEeKTypa Ha
ocHoBl LLM mnpononye tpaHchopmaniiiny mnepeBary — ii pIIIEHHS KOMYHIKYIOThHCS
MPUPOTHOIO MOBOIO, 0 MIABHUIIYE THTEPIPETOBAHICTD.

Pe3ynbTaTi mokasyrooTh, 110 iHTErpallis KUIbKoX creriaiizoBanux LLM-areHTiB Ta
3a0XOUYEHHS areHTHUX J1e0aTiB 3HAYHO ITiIBUIITY€ TOPTOBY IPOTYKTUBHICTH. METOT 3 TAKOIO
apXITEKTYpor €(PeKTHUBHO aHali3ye PI3HOMAHITHI JpKepella JaHUX Ta FeHepye eKCIepTHi
aHaJi3M, JI03BOJISIIOUN Tperiep-areHTaM MpuiMaTi oOTpyHTOBAHI PIIICHHS, aalTOBaH1 J10
KOHKpeTHUX TpoimiB pu3uky. BrimtoueHHS pedeKCHMBHOTO areHTa Ta CIemiali3oBaHOl
KOMaH/I yTPAaBIIIHHS PU3UKAMH € KIIFOYOBUM Y BJIOCKOHAJIEHHI CTpaTeriii Ta 3MEHIIECHHI
pusukiB. B pesymbTaTi, MeTOA J0CsITaE BUHATKOBOTO 3aXOIUICHHSI  JOXITHOCTI,
OIATPUMYIOUM TIPU I[bOMY BHCOKI TMOKa3HUKU YTMPABIIHHA PHU3UKAMH, BCTAHOBIIOIOUU
ONTUMAJBLHUM OajaHC MK MaKCHMI3aIll€l0 BUHArOpoJl Ta MiHIMIZaIl€0 pusukiB. Kpim

Toro, omepauii OararoarentHoro LILM-¢peiiMBOpKy, 3acHOBaHI Ha MPUPOAHIN MOBI,
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3a0€3MeuyloTh BHUCOKY IHTEPIpPETOBAHICTh, HAJAlOUM OYEBUJIHY IIepeBary Haj

TPaJAMIIITHUMU TI1X0aMHU Ta METOJIaMU TJIMOOKOTO HAaBYAHHSI.

BucHoBku 10 po3ainy 4

Otmxe, Oyno peami3oBaHO TMPUKIAAHE 3aCTOCYBaHHS METOJAY AareHTHO-
OpIEHTOBAHOTO aHAII3y PUHKY KPHIITOBAIIOT 3 BUKOPUCTAHHSIM BEIMKMX MOBHHX MOJIEIICH
y BUTISIAI BeO-3aCTOCYHKY. BUKOpPHCTOBYIOUM pPO3pOOJICHMI TPOTOTHI, KOPUCTYyBadi
MaroTh 3MOTy HaJAIlITOBYBaTH MapaMeTpH aHaji3y, CIIOCTEPIraTu 3a MpolecoM MIPKyBaHb
areHTIB y peaJpHOMY 4Yacl Ta OTpUMYyBaTh (iHaIbHI 3BITH 3 1HBECTHUIINHUMU
pekoMeHauiaMu.  PesynpTraTu  poOOTHM  METOAY  MPEICTaBISIOTHCS Yy BHUIJISAL
CTPYKTYpPOBAHOTO 3BiTY, III0 MICTUTh OIL[IHKY PU3UKIB, IIJIaH BUKOHAHHS TOPTOBHUX Omepalii
Ta KUIbKICHUW TTOKAa3HHUK PIBHS BIEBHEHOCTI CUCTEMH.

Y mporpaMHOMY 3aCTOCYHKY pE€ali3oBaHO CKJIATHUI MpOIeC MyJIbTHAT€HTHOI
B3a€MO/Ii1, JIe POJII PO3IOIIIEHO MIXK CHeIiaai3oBaHUMH. {15 IIbOTO peari3oBaHO MEXaHi3M
aBTOMAaTH30BaHMX J1c0aTIB, SIKUM JO3BOJISIE€ ar€HTaM aHAII3yBaTH BX1H1 1aH1 Ta opMyBaTH
30anmaHcoBaHe pimeHHs. CucTeMa 371aTHa aJanTyBaTUCS 10 KOHTEKCTY, BUKOPHUCTOBYIOUH
ICTOpUYHUHN JIOCBIA 3 BEKTOPHOI MaM’siTi, Ta (UIBTPYBaTH MOMMJIKOBI CUTHAJIM Yepe3
NepexXpecHy MepeBipKy apryMEHTIB.

Takox, OyJlI0 TPOBEIEHO KOMIUIEKCHE (YHKIIOHAJbHE TECTYBaHHS, SK€
MIJTBEPIUIIO KOPEKTHICTh POOOTH JIOTIYHOTO Sapa B PI3HUX pEKUMaX: TEXHIYHOMY,
CEHTUMEHTAIPHOMY Ta KOMOiHOBaHOMY. KpiM I1bOTO, BHKOPHUCTOBYIOUH peai30BaHUN
nporpamMHuil 3acid, OyJio MPOBEACHO ICTOPUYHE MOJICTIOBAHHS Ha peajbHUX PUHKOBHUX
naHux 3a nepion 3 01.06.2025 mo 01.09.2025.

3a pe3ysbTaTaMu JOCHIKEHHS BCTAHOBJIEHO, IO 3alPOTIOHOBAHHUM METO/ CYTTEBO
nepeBepliye eragonHi crparerii. Kymynarusna noxinnicts aist BTC ckiana 26,62% npotu
—-5,23% y ctparerii B&H, npu npoMy MakcumanbHe mpociganas ckiano numie 0,91%, a
koedimient lapna gocsr 3nauenns 8,21. OTxe, CIPOEKTOBAHUN METO]T 3/1aT€H €(hEKTUBHO

reHepyBaTy MPUOYTOK Ta YNPABIATA PU3UKAMU B YMOBaX PEaIbHOTO PUHKY.
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3arajibHi BUCHOBKH

KBamiikamiiina poOoTa MaricTpa BUpIIIyE  HAayKOBO-TEXHIUHY  3a/Jayy
aBTOMaTH3allli aHami3y PUHKY KPUNTOBAIIOT Ta MPUUHSATTS TOPrOBHX pIlIEHb 32
JIOTIOMOTOI0 ~ METOJly  areHTHO-OPIEHTOBAHOTO  aHAi3y pPHHKY KPHUOTOBAIIOT 3
BUKOPHCTAaHHSM BEJIMKMX MOBHHUX MOJIeiei. Pe3ynmbraTroM poOOTH € CIIPOEKTOBAHUN METO/T
areHTHO-OPIEHTOBAHOTO aHAJII3y PUHKY KPHUIITOBAIIOT 3 BUKOPUCTAHHIM BEJIMKHX MOBHHX
MOJIEJICH, IO TO3BOJISE 33 BXITHUMU PUHKOBUMH JJAHUMH Ta 1HHOPMAIITHUMU CUTHAJIAMH
OTpUMYBAaTU OOIPYHTOBAHI TOPIOBi PIIEHHS Yy BUIJIAAlI PEKOMEHIALIN MO0 BIIKPUTTS,
yTpUMaHHS a00 3aKpUTTS TMO3WII HAa OCHOBI areHTHO-OPIEHTOBAHOTO aHali3dy, e
cnemiaiizoBani Al-areHTH Ha 0a3l BEJIMKUX MOBHUX MOJI€JIEH BUKOHYIOTh PI3HI POl AJis
OI[IHKH, BaJllJlallii, TpOBEJACHHS 1e0aTiB 1 KOJEKTUBHOTO MPUNHATTS PIIIEHb 3 MOJATBIITUM
JETATHbHUM TEKCTOBUM TOSICHEHHSIM JIOT1KH YXBaJICHOTO PIIIEHHS.

Jlns pocnikeHHs: epeKTUBHOCTI poOOTH JTAHOTO METOAY Ta MOro MPUKIIAIHOIO
BUKOPHUCTaHHS OYyJIO IPOBEACHO OCKTECTYBaHHS Ha OCHOBI ICTOPUYHOTO MOJCITFOBAHHS 3a
nepion 3 1 yepBHs 2025 poky mo 1 BepecHs 2025 poky. lleli wacoBuii mpomixKoOK
XapaKTEpPU3yBaBCsS CKJIAAHOK PHHKOBOK KOH IOHKTYpOK, IO BKIHOUaNa K (a3u
3pOCTaHHs, TaK 1 MIMOOKI KOPEKIIii, 10 pOOUTh HWOro pemnpe3eHTATUBHUM IS OIlIHKH
e(eKTUBHOCTI MeTOay. TecTyBaHHS OXOIUIIOBAJIO TPH JIIKBIJIHI KpUNTOAKTUBH: Bitcoin,
Ethereum Ta Solana. IlopiBHsHHS npoBoAmIiocs 3 I’ sAiTbMa OeHumapkamu: B&H, MACD,
SMA, KDJ&RSI, ZMR. Otpumani pe3yibTaTd CBiI4aTh Mpo Oe33arepedHy IepeBary
CIIPOEKTOBAHOT'O METOTy HaJl €TAJJOHHUMH CTPATETIsSIMH 32 BCiMa KIIFOYOBUMH TTOKA3HUKAMU
e(hEeKTUBHOCTI.

BcranoBneno, 1o iHTerpaiisi BEJIMKMX MOBHHMX Mojelied y OararoareHTHy
apXITEKTYypy 31 CTPYKTYPOBaHHMH JedaTamMu JO3BOJISIE SIKICHO MiABUIIUTH €()EKTHBHICThH
TpeiauHry. EKcnepuMeHTalbHO JOBEIEHO, IO pO3po0JieHa cucTeMa MepeBepllye
ctparerito Buy & Hold 3a mpuOyTtkoBicTio Ot HIXK y 5 pa3iB Ha mpukianai BTC Tta
3abe3reuye B ICCATKH pa3iB MEHIIE Mpocifanns kamTtary. Otpumannii koedimieHnT [laprma
CBITYUTH MPO BUHATKOBY €(PEKTUBHICTh METOY 3 TOUYKHU 30pYy CITIBBIJHOILICHHS PU3UKY Ta

BUHATOPOJH.
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OT1xe, pe3ynbTaT AOCTIHKEHHS MiITBEPHKYIOTh IOTe3y, 0 IHTErpallis BETUKUX
MOBHHMX MOJI€NICll Y MYJIbTUAreHTHY CHUCTEMY 31 CTPYKTYPOBAaHUMH JeOaTtaMu 03BOJISIE
CYTTEBO I1IBUILUTH SIKICTh aHATI3y PUHKY KPUOTOBAIIOT Ta IPUUHATTSA TOPTOBUX PIllIEHb,
3a0e3neuyoun CTaOUTbHUW TPHUPICT KaIiTally MPH KOHTPOJIBOBAHOMY pIBHI PHU3HKY.
OTpumaHi pe3ynbTaTH MiATBEPKYIOTH TIMOTE3y MPO Te, M0 MAOyTHE aaTOPUTMIYHOI
TOPTIBJI1 JICKUThH y TUIOIIMHI CTBOPEHHS aBTOHOMHUX 1HTEJIEKTYaJIbHUX areHTIB, 3IaTHUX
JI0 JIOTIYHOTO MHCJICHHS Ta aJanTallii, a He MPOCTOro CIiAyBaHHSI MaTeMaTHYHUM
iHauKaTopaM. CIpo€KTOBaHUN METOJl € TOTOBUM JI0 MPAKTUYHOI'O 3aCTOCYBaHHS Ta Mae
3HAYHUI MOTEHITA JJIs TOIaJIbIIIOTO PO3BUTKY.

HaykoBa HOBU3HA oniepKaHUX PE3yJIbTATIB MOJISITAa€ B PO3pOOIl METOAY areHTHO-
OpIEHTOBAHOTO aHAJI3y PUHKY KPUIITOBAIIOT 3 BUKOPUCTAHHSM BEJIMKIUX MOBHHUX MOJICIICH,
0 J03BOJISIE 3IMCHIOBATH KOJICKTUBHE NPUUHATTS TOPrOBUX pIillIEeHb Ha OCHOBI
0araToBUMIPHOTO aHaji3y PUHKOBOI i1H(oOpMarii yepe3 cucrteMy cremianizoBanux Al-
areHTiB, SIK1 IHTErPYIOTh KJIACHUYHI MIAXOAW TPEUAMHTY 3 1HHOBAIIMHUMM MiAXOJaMU
sentiment-based anamizy Ta 3a0e3MedyloTh JI€TallbHE TEKCTOBE TMOSCHEHHS JIOTIKU
MPUIHATUX PIIIEHb.

3a TeMoro kBami(ikaniiHOi poOOTH aBTOPOM BHMKOHAaHAa HayKoBa ITyOJIIKallis Ha
HayKOBO-ipakTHuHii  KoH(epeHmii — XVII  Bceykpaincbka HayKOBO-TIpakTHYHA
KoH(pepeHuis “AkTyanpHl npobiemu  komm'rotepHux Hayk  AIIKH-2024, M.

Xwmenpauupknid, XHY, 14—-15 nmuctonana 2025 p.
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lal Step 5: Market Analyst -
Time: @6:59:03
Based on the provided technical indicator values and price information for Bitcoin (BTC), here is a comprehensive

analysis:
Current Situation

1 Price Information: The latest price of BTC is 92,272.22, reflecting a -1.21% decrease. The current price slightly
differs as per the real-time market data, shown at 92,252.00.

2. Moving Averages:

* SMA20: 92,352.25 indicates that the price is currently below this average, suggesting potential bearish
conditions.

* EMA12: 92,281.20 being lower than the SMA20 reflects short-term weakness, as prices are below this level.

* EMA26: 92,475.08 further suggests that trend momentum is weak as the current price is also below this

moving average.
3. MACD Analysis:

* MACD value of -193.87 indicates a negative momentum.
* The MACD signal line at -194.50 supports the bearish view.

* The histogram value of 0.63 shows that the bearish momentum is waning slightly but remains negative.

4. Momentum Indicators:

* RSI(14): At 48.7, the RSl is in a neutral area (between 30-70), indicating that BTC is not currently overbought

or oversold, but leaning towards the bearish bias, given the price decline.

5. Volatility Indicators:

* The Bollinger Bands show prices within the range: Upper Band at 92,910.58, Middle Band at 92,352.25, and
Lower Band at 91,793.92. Being close to the lower band implies possible oversold conditions soon, yet
further drops are plausible.

6. Volume Analysis:

* Total volume at 3715994632408.39 with latest 24H volume of 44802450736.32 reflects sluggish trading

conditions, potentially indicating lack of commitment in the current trend.

Investment Advice
Considering the above analyses, the indicators collectively point towards a bearish sentiment in the market.
Although the RSI indicates that the asset isn't dramatically oversold, the overall technicals suggest a lack of bullish

momentum with price action below key moving averages and negative MACD readings.
Adbvice: Sell or Hold.

* Sell if you are in a profitable position to lock in gains or minimize losses.

* Hold if you prefer to avoid taking action immediately, as it might be an opportunity to reassess once prices

stabilize or show signs of recovery.

Monitor upcoming market movements closely, and consider the broader economic context as it might influence

future price movements.



B Step 7: Social Media Analyst -
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Community Sentiment Analysis Report on Bitcoin (BTC)

Overview
In recent weeks, Bitcoin has experienced a mix of market sentiments characterized by fear, uncertainty, and some
optimism. The current social media sentiment analysis highlights the overall mood of the cryptocurrency

community, particularly on platforms like Reddit and through news articles.
Community Sentiment Analysis

* Community Discussion Heat and Trends: Recent discussions in the cryptocurrency community reveal a
sentiment score of 0.5 on Reddit, indicating a slightly positive tilt with both bullish and neutral posts, though
bearish sentiment appears in some discussions. The presence of articles discussing Bitcoin's support levels and

market behavior also reflects an active engagement with the price movements of BTC.

® Influential User Opinions and Activity Levels: Notable posts and discussions have emerged, with articles
referencing support levels of $91k and negative outlooks from analysts suggesting that Bitcoin will not replicate
previous surges. Discussion activity on platforms like Reddit includes posts with considerable engagement—
such as insight on Bitcoin's market resilience and perspectives from financial analysts and leaders in the crypto
sector.

Sentiment Indicators
" Positive/Negative/Neutral Sentiment Ratios:
* Bullish Sentiment: 3 instances out of 10 total analyzed posts (30%)
* Bearish Sentiment: 4 instances (40%)

* Neutral Sentiment: 3 instances (30%)

® Sentiment Intensity Change Trends: The overall sentiment indicates a slight decline, with a reddit sentiment
score of -0.2 in addition to the existing analysis. This suggests that negative sentiments may have heightened

relative to positivity in the discussions surrounding Bitcoin.

* Key Opinion Leaders (KOL) Attitudes: Influential commentators seem split on Bitcoin's near-term potential, with

some expressing cautious optimism about a potential rebound while others remain skeptical about Bitcoin

achieving new highs. The differing views reflect the volatility and uncertainties present in the market.
Hot Topic Identification

1- Technical Update Discussions: The focus on Bitcoin’s support levels (such as the crucial $91k mark) shows
community concern regarding price consolidation, indicating that many traders are monitoring price

movements closely.

~

* Regulatory Policy Impacts: Comments by prominent financial institutions, like JPMorgan, highlight sentiments
surrounding Bitcoin’s price forecasting while elevating concerns about the broader economic impacts of

monetary policy.

w

Market Manipulation Concerns: There are references to possible manipulations in price patterns, with
discussions suggesting that certain market players may be influencing Bitcoin's perceived value amidst broader
market turbulence.

FOMO and Other Sentiment-Driven Phenomena: The discussions reveal indications of FOMO, especially with
some community members speculating about Bitcoin's reach towards previous highs or narratives around

unverified bullish market sentiments driven by speculation could lead to fluctuating investor behaviors.

Summary Table of Key Sentiment Indicators

Indicator Value
Community Sentiment Score 05
Total Posts Analyzed 10
Bullish Posts 3 (30%)
Bearish Posts 4 (40%)
Neutral Posts 3 (30%)
Reddit Sentiment Score -0.2
Current Fear & Greed Index 28 (Fear)
Conclusion

The current sentiment surrounding Bitcoin reflects a cautious yet engaged cryptocurrency community. While bullish
sentiments continue to linger, especially in regards to speculative forecasting, there is a noticeable undercurrent of
fear and skepticism stemming from recent market movements and expert analysis. This blend of sentiments could
lead to significant volatility in the short term, potentially affecting Bitcoin's price trajectory as traders respond to

both community discussions and market news.

To navigate these uncertainties, it is crucial for investors to remain informed about the underlying sentiments and

trends within the cryptocurrency market.
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Summary

This report analyzes recent news concerning Bitcoin (BTC) from December 4 to December 5, 2025, and assesses its

potential impacts on the cryptocurrency market. The analysis categorizes news events into technology and
development, business and partnerships, regulatory and policy changes, and market macro impacts.

Key News Events
1- Market Support and Price Predictions

* Bitcoin's support level at $91,000 has gained attention, especially as related altcoins like Solana and XRP
extend their losses. This indicates that traders and investors are closely monitoring Bitcoin's price floor,
which could signal a buying opportunity once reached, particularly if other altcoins suffer.

2 21Shares Founder Outlook

* The 21Shares co-founder, Ophelia Snyder, indicated that a January surge to new highs for Bitcoin is unlikely.
This could dampen investor enthusiasm short-term but may prompt accumulation strategies by long-term

investors at lower prices.
3. JP Morgan Analysis

* JP Morgan's recent analysis suggests that a key factor for Bitcoin reaching $170,000 is linked to the strategy

of Micr gy's financial holdings. Their capacity not to liquidate Bitcoin reserves remains crucial.

Concerns over potential selling pressure from this major investor could lead to short-term uncertainty.
4 Market Sentiment Indicators

* Reports of Bitcoin trading below $95,000 into year-end with possible i d perf from altcoins
highlight the market's rotation dy ics. Analyst i suggest that Bitcoin may experience

consolidation, which could present an entry point for investors.

5. Catalysts for Price Movements

* Anticipation around the MSCI decision in January could act as a pivotal moment for Bitcoin's performance. If
favorable, it could restore positive i swiftly; if unf: ble, selling p may increase.

Evaluation of Impacts

Time Sensitivity

* The news around MicroStrategy's holdings and the MSCI decision is particularly time itive as both events

will significantly influence market sentiment and behavior in the coming weeks.
Impact Scope

* The overall impact on Bitcoin appears mixed. While some analysts maintain a bearish short-term outlook,
broader market dynamics and institutional trends could support bullish momentum moving towards January
2026, especially if Bitcoin holds above key support levels.

Duration of Events
* The ramifications of regulatory decisions (specifically concerning MSCI) and institutional strategies could lead to
prolonged effects on market behavior, especially if significant allocations occur before major announcements.

q

Strategy Rec
* Short-Term Trading: Focus on trading Bitcoin within the $91K-$95K support range, taking advantage of market
volatility. Keep an eye on altcoins which may outperform BTC in the near term.

* Long-Term Accumulation: Consider accumulating Bitcoin on dips, particularly if it approaches the $91K mark.
The

p ial for rebound based on institutional gies and macroeconomic environments remains strong.

* Monitor MSCI Decision: Prepare to react based on the outcomes of the MSCI decision due in January, as it
could unlock fresh capital or trigger adverse market reactions.

Key News Summary Table
Date Headline Source Expected Impact
2025- Solana, XRP, ETH Extend Losses as Bitcoin's o & Increased buying interest on
oinDes|
12-05 $91K Support Back in Focus approach to $91K support.
2025- Bitcoin unlikely to replicate January’s surge to Potential dampening of short-term
Cointelegraph
1205 new high: 21Shares founder enthusiasm.
2025- XRP at Risk of $2.05 Retest, Analysts Warn, as Coi % Volatility in BTC could trigger
oinDes|
12-05 Bitcoin Gives Back Weekly Gains significant movement.
2025- Strategy won't be forced to sell Bitcoin if stock Stability or surge if liquidity
Cointelegraph
12-05 drops, Bitwise CIO says conditions support Bitcoin.
2025- JP Morgan says Strategy risk, not gold, is key to R Depends on MicroStrategy's
orexlive
12-04 bitcoin’s $170k. Read between the lines. holdings strategy.
2025- Ether outpaces Bitcoin’s trend change: Is ETH . BTC could face long-term challenges
Cointelegraph
12-04 on track for a 20% rally? from ETH performance.
2025- Bitcoin Could Continue Chopping Below $95K . -
CoinDesk Short-term consolidation expected.
12-04 Into Year-End and Altcoins Could Benefit
2025- Bitcoin price action, investor sentiment point to Potential for upward trend early
) Cointelegraph )
12-04 bullish December December if supported.

In conclusion, while Bitcoin faces a complex landscape of short-term uncertainties, strategic investments focusing on

market dy ics and institutional behavior could provide sut ial returns in the long run.
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Bullish Analysis of Bitcoin (B)

Growth Potential

The growth potential for Bitcoin remains robust, as evidenced by several key indicators. Firstly, the increasing
adoption rate among both retail and institutional investors has been a significant driver of demand. A report from
recent months indicated a marked increase in institutional interest, with firms like MicroStrategy and Tesla holding

substantial Bitcoin reserves, underscoring confidence in Bitcoin as a long-term asset.

Additionally, the growth of decentralized finance (DeFi) applications built on the Ethereum network and other
platforms continues to drive conversations around Bitcoin as a premier digital asset. As more users engage with
financial products on these platforms, interest in Bitcoin is likely to increase as its position as the pioneering

cryptocurrency becomes more pronounced.
Competitive Advantages

Bitcoin's competitive advantages are foundational to its bullish prospects. Its first-mover advantage establishes a
significant network effect, making it the most recognized and trusted cryptocurrency in the market. This brand
recognition draws in new investors and retains existing ones, as security and decentralization are paramount in the

cryptocurrency space.

Moreover, the security protocols surrounding Bitcoin, including its consensus mechanism (Proof of Work), provide
unmatched resilience against attacks, ensuring network integrity. This is complemented by its finite supply of 21

million coins, creating scarcity that historically has correlated with price appreciation.
Positive Indicators

Numerous on-chain data indicators support a bullish outlook for Bitcoin. For instance, the rising hash rate points to
increased mining activity, which is typically a sign of miner confidence in Bitcoin's future profitability. This

infrastructure investment is crucial for maintaining network security and stability.

Furthermore, the increase in DeFi total value locked (TVL) continues to reflect a strong interest in crypto
applications, creating additional demand for assets like Bitcoin. Active wallet addresses and trading volume are also
vital metrics—an increase in these numbers suggests heightened user engagement and potential future price

increases.

Despite the recent slight dip in price to around 92,272.22, technical indicators such as the current RSI (48.7) indicate
that Bitcoin is neither overbought nor oversold. This stability can be interpreted as an opportunity rather than a

downward trajectory, implying a potential reversal to bullish momentum as market conditions stabilize.
Conclusion

In conclusion, while Bitcoin faces short-term fluctuations and speculative sentiments, its long-term growth potential
remains compelling. The increasing institutional adoption, robust security features, competitive advantages, and
positive market indicators make a strong case for a bullish outlook. Investors should consider these factors as they
navigate the cryptocurrency landscape, understanding that Bitcoin's fundamentals position it favorably for future
appreciation. Through strategic accumulation and informed decision-making, investors can capitalize on Bitcoin's

potential while managing market volatility.



8 Step 14: Bear Researcher - Investment Debate
Time: @7:00:01

Bearish Analysis of Bitcoin (B)

Current Market Risks and Challenges

1. Regulatory Risks: The regulatory landscape surrounding cryptocurrencies remains uncertain. Increased scrutiny
from governments and regulatory bodies worldwide poses a significant risk to Bitcoin's market value. For
instance, if major countries decide to impose stricter regulations on digital assets, it could lead to a decrease in

institutional adoption and a potential sell-off,

P

“ Technical Vulnerabilities: Bitcoin's reliance on outdated technology raises concerns, particularly as newer
blockchains emerge with improved scalability and efficiency. If Bitcoin fails to innovate or address its technical
limitations, it risks becoming less competitive compared to newer platforms that offer faster transactions and

lower fees.

w

* Market Manipulation: There are growing concerns regarding market manipulation by whales—large Bitcoin
holders who may influence prices for their gain. Such actions can lead to erratic price movements, eroding trust

and stability in the overall market.

Bubble Risk: Bitcoin has been characterized by extreme volatility, often resembling characteristics of a
speculative bubble. If market sentiment shifts dramatically, we could see a significant correction that would be

detrimental to investors who have bought at inflated prices.

n

Extreme Volatility: Historical data shows that Bitcoin is susceptible to rapid price swings. Such volatility can
trigger panic selling among retail investors, further exacerbating downward price movements and leading to a

potential loss of confidence in the asset.

Competitive Weaknesses

1. Scalability Issues: Bitcoin faces ongoing challenges with scaling its network efficiently. Transaction fees can
surge during peak times, leading to user dissatisfaction. Competitors like Ethereum and newer blockchain

projects are increasingly adept at handling higher transaction volumes without significant cost increases.

Energy Consumption: Bitcoin's proof-of-work mining mechanism requires immense energy consumption, which
has led to environmental concerns. As global sentiment turns towards sustainability, Bitcoin's high carbon

footprint could discourage investors and drive regulatory measures against it.

" Emerging Competition: Newer blockchains are gaining traction, offering enhanced features that Bitcoin lacks.
These technologies can process transactions faster and at lower costs, which may pull users and investment

away from Bitcoin over time.

~

Technological Lag: Bitcoin's foundational technology has not kept pace with innovations in the crypto space,
such as smart contracts and interoperability with other chains. This lag can diminish its appeal as a versatile

platform, potentially limiting its market share.

Negative Indicators

1‘0n—Chain Data Decline: Indicators of declining network activity, such as falling transaction volumes and

decreased active addresses, suggest waning interest in Bitcoin. If users are moving away from engaging with the

network, it could lead to short-term liquidity issues and negatively impact market sentiment.

Whale Sell-Offs: Data indicates that key holders of Bitcoin (whales) have begun to liquidate their positions.
These sell-offs often signal a lack of confidence in the asset's immediate future, which can trigger fear and

prompt further selling among smaller investors.

w

Mining Difficulty Changes: Recent fluctuations in mining difficulty indicate shifts in miner sentiment towards
profitability. In periods of high selling pressure and difficulty spikes, miners may capitulate, leading to more

downward pressure on price.

~

DeFi Lock-Up Decline: A drop in the total value locked (TVL) in DeFi protocols could indicate diminished interest
in using Bitcoin as collateral or liquidity. This reduction suggests a bearish trend, as it demonstrates lesser

engagement in Bitcoin-backed financial products.
Conclusion

In conclusion, while Bitcoin has historically been seen as a store of value, numerous risk factors and challenges
currently weigh heavily on its performance. Regulatory scrutiny, technical vulnerabilities, market manipulation, and
volatility create a precarious environment for investors. Coupled with competitive weaknesses and negative
indicators derived from on-chain data and whale activity, the outlook for Bitcoin remains bearish. Investors should
approach positions with caution, considering potential exits or hedges against further downturns as market

dynamics shift.



[El Step 15: Research Manager - Investment Debate

Time: e7:00:13

Alright, let's break down the debate between the bullish and bearish analysts on Bitcoin.
Bullish Analysis Key Points:

1. Growth Potential: The bullish analyst highlights the strong growth potential of Bitcoin, driven largely by its
increasing adoption among retail and institutional investors. Companies like MicroStrategy and Tesla are noted

for holding significant Bitcoin reserves, suggesting confidence in Bitcoin as a sustainable asset.

2 Competitive Advantages: Bitcoin’s first-mover status gives it a solid brand recognition and network effect. The

finite supply of 21 million coins creates scarcity, traditionally aiding in price appreciation.

3. positive Market Indicators: Indicators such as rising mining activity (hash rate) and active on-chain metrics
support a bullish stance. The analyst mentions that Bitcoin's stability in technical indicators (such as RSI)

suggests potential for price appreciation.

Bearish Analysis Key Points:

1 Regulatory Risks and Technical Concerns: The bearish analyst highlights looming regulatory challenges,

outdated Bitcoin technology compared to newer blockchains, and potential impacts of market manipulation by

large holders.

< Volatility and Bubble Concerns: The analyst views Bitcoin's volatility as a risk, potentially deterring investors and

signaling bubble-like tendencies, which could lead to sharp corrections.

3. Negative Indicators: Decreasing network activity, whale sell-offs, and shifts in mining difficulty suggest reduced

market confidence. Competition from newer technologies also poses challenges to Bitcoin's dominance.
My Recommendation: Sell

Based on the arguments presented, | am inclined to side with the bearish analyst and recommend selling. Here's

why:

* Regulatory and Technological Risks: The potential for significant regulatory changes and Bitcoin's technological
lag pose considerable risks. The bearish analyst convincingly argues these points, which could result in market

instability and decreased investor confidence.

* Volatility and Market Manipulation: The historical volatility and susceptibility to market manipulation present

significant risks, especially for retail investors.

" Negative On-Chain Indicators: The decline in network activity and whale sell-offs indicate a lack of confidence

in the short-term future, which supports a bearish outlook.

Strategic Action Plan:
' Exit Positions: Advise clients to take profits on their Bitcoin holdings or close positions to protect against
potential downturns. This step is crucial given the current environment of regulatory uncertainty and the

competitive landscape.

2 Monitor Regulatory Developments: Keep a close watch on news relating to cryptocurrency regulations globally.

Unexpected announcements can drastically impact market sentiment.

3. Diversification into Altcoins or Other Assets: Suggest exploring altcoins with innovative technology or moving

into other asset classes to hedge against Bitcoin's risks.

4 Stay Informed on Blockchain Innovation: Actively research newer blockchain technologies that may offer better

scalability and efficiency, as these innovations might provide alternative investment opportunities.

Reflecting on past decisions, it's crucial not to default to holding when risks outweigh potential rewards. Although
Bitcoin has historically rebounded from dips, the current environment presents significant uncertainties that

necessitate a decisive, informed approach.



Step 17: Trader - Trading Strategy
Time: o7:00:17

Based on the comprehensive analysis of Bitcoin's market landscape and the contrasting views of bullish and bearish
analysts, the situation becomes clear. The bullish perspective emphasizes Bitcoin's growth potential, competitive
advantages, and positive market indicators. However, the bearish side presents compelling arguments regarding

regulatory risks, technological lag, volatility, and negative on-chain indicators that outweigh potential benefits.
Recommendation: Sell

The combination of potential regulatory changes, Bitcoin's outdated technology relative to newer blockchains, and
the concerning indicators of decreased network activity and whale sell-offs creates an environment of significant
risk. The historical volatility further complicates the outlook for retail investors, suggesting that profitability is not

guaranteed amidst uncertainty.
Strategic Action Plan:

" Exit Positions: Clients should take profits on their Bitcoin holdings or close positions to safeguard against

looming market instability.

2 Monitor Regulatory Developments: Keep vigilant regarding changes in cryptocurrency regulations that could

prompt sudden market shifts.

3. Diversification into Altcoins or Other Assets: Advise exploring alternative investments, particularly altcoins with

innovative features or sectors less exposed to Bitcoin's volatility.

4 Stay Informed on Blockchain Innovation: Continuous research into emerging blockchain technologies can

uncover promising investment opportunities, ensuring adaptation to the evolving market.

Reflecting on past experiences teaches us the importance of decisive action in high-risk environments. Maintaining a

proactive stance will help mitigate potential losses.

FINAL TRANSACTION PROPOSAL: SELL



& Step 20: Aggressive Analyst - Risk Assessment
Time: @7:00:34

As an aggressive risk analyst, my evaluation of Bitcoin (BTC) unveils a complex yet opportunistic landscape that

should not be overlooked. Here's the breakdown based on the current data and trends:
Aggressive Risk Assessment Analysis

High-Risk, High-Return Potential
! Market Dynamics & Voiatiiity:
* With Bitcoin currently experiencing notable volatility (BTC price around $92,272.22, down -1.21%), this
presents a critical juncture for traders seeking aggressive strategies. The price nearing support levels at
$91,000 suggests a potential rebound opportunity. Historically, Bitcoin has demonstrated a strong capacity

for significant recoveries — thus, traders willing to capitalize on this volatility can position themselves for

substantial returns if the price bounces back above key resistance levels.
2 : ichart
Sentiment Disparity:

* Although bearish sentiments dominate the latest discussions (40% bearish versus 30% bullish), the mixed
sentiments additionally suggest a possible bottoming behavior, which often positions aggressive traders to
take calculated risks for potential upside. The blend of cynical and optimistic perspectives indicates a vibrant

market that can be capitalized on, particularly for those with a strategy for rapid entry and exit.

Innovative Opportunities & Institutional Trends

3. Institutional Accumulation and Support Levels:

* The focus on institutional holdings, especially concerning companies like MicroStrategy and the 21Shares
insights, suggests that significant players are focusing on strategic accumulation rather than liquidation. This
behavior reinforces the bullish case for those looking to play the long game. The upcoming MSCI decision
could serve as a critical catalyst, offering a chance for aggressive trading if institutional sentiment shifts

positively.
4. Exploration of Alternative Investments:

* While Bitcoin's dynamics fluctuate, an aggressive strategy should not disregard the altcoin landscape. The
performance of other digital assets (such as Solana and Ethereum) could provide lucrative diversification
opportunities. Engaging in altcoin trades that exhibit bullish momentum could yield significant returns while

hedging against Bitcoin's uncertainties.
Strategic Recommendations for Aggressive Investors
L osteion Against ihe 33K Suppori:
* Consider accumulating Bitcoin near the $91K price point, setting stop-loss orders strategically just below this
level. The potential for a bounce creates an ideal environment for high-risk traders focused on short-term
gains.

2 Options Trading:

* Utilizing options strategies such as buying calls could amplify potential returns if Bitcoin shows a rally. These
instruments allow for leveraged exposure to Bitcoin's price movements without the need for excessive

capital allocation.
3.p . —
ynamic Trading:
* Engage in active trading by capitalizing on market rotations. Monitoring volume and social sentiment closely
can inform quick trades that exploit short-term price fluctuations, ideal for an aggressive strategy.
4. Reinforcing Positioning:

* Keep abreast of macroeconomic factors and digital currency adoption trends that could dramatically
influence market conditions. Analyzing potential outcomes of regulatory changes and identifying correlating

trends in altcoins can provide additional avenues for aggressive investment strategies.
Conclusion

While the current analytics indicate a bearish sentiment towards Bitcoin, the inherent high-risk, high-return potential
coupled with market volatility provides numerous opportunities for aggressive investors. The mix of institutional
behavior, technical patterns, and the social sentiment landscape indicates a potentially lucrative phase waiting to be

tapped.

For those with a keen appetite for risk, seizing the moment to buy near significant support levels, combined with
rapid trading strategies, could unlock exceptional return prospects. However, it is pivotal to continue monitoring

regulatory developments and market sentiments to adjust strategies dynamically.
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- Step 21: Conservative Analyst - Risk Assessment
Time: o7:00:56

Conservative Risk Assessment Analysis of Bitcoin (BTC)
Current Market Overview

Bitcoin (BTC) is currently situated at a price of $92,272.22, which marks a 1.21% decrease from previous values. The
ongoing market environment is characterized by significant volatility, as indicated by the recent fluctuations in price

and overall investor sentiment, which reflects a blend of fear and speculative optimism.

Key Risk Factors Identified:

The regulatory landscape surrounding cryptocurrencies continues to evolve, with potential future regulations
that could severely impact Bitcoin’s market stability and growth. The recent discussions involving institutions like
JP Morgan signal that incoming policy decisions could dictate market direction, increasing the uncertainty for

investors.

2 Technological Challenges:
Bitcoin faces challenges from newer blockchain technologies that offer better scalability and efficiency. The
potential for obsolescence is a risk that conservative investors must weigh, particularly as competition intensifies

in the cryptocurrency space.

3. Market Volatility:
Bitcoin is known for its historical volatility, which poses substantial risks for capital preservation. Current
indicators reflect a bearish sentiment, driven by declining network activity and significant sell-offs by large
holders (whales), suggesting that prices could face additional pressure in the near term.

4 Negative Market Sentiment:

Recent sentiment analyses indicate a predominant bearish outlook among community discussions, with 40% of
posts reflecting negative sentiments compared to 30% positive. This collective apprehension is critical as it can

lead to further price declines and reduced market participation.
Technical Indicators Review:

i Moving Averages:
The price is currently below key moving averages (SMA20 and EMA12), which is a bearish sign, indicating a lack
of upward momentum. The current price arrangement suggests that investors should be cautious about

entering new positions until a clearer trend emerges.

°* MACD Analysis:
The MACD signal is negative, reinforcing bearish momentum. The fact that the histogram remains below zero
suggests a continuation of downward trends, which warrants careful monitoring and possibly the avoidance of

new commitments.

* Volume Concerns:
A total volume of $3.72 trillion, alongside recent disappointing trading activity, suggests sluggish market
engagement. Reduced trading volume typically indicates a lack of conviction amongst investors, which can

exacerbate volatility and risk.
Recommendation:

Conservative Strategy: Sell or Hold

inn avnnciira tn nrotact
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Senuahorinvsctorsisurrentiy, haldina BRooin.| Tersmmengsialons. srofts ory
capital, given the bearish indicators and heightened risks identified. Selling near current levels could safeguard

against potential further declines, especially as market sentiment appears cautious.

* Hold: For those who prefer to maintain their positions, it is essential to adopt a vigilant approach. Close
monitoring of market movements, regulatory developments, and major price levels (such as the critical $91K
support) is recommended. Consider setting stop-loss orders to mitigate potential losses should the market

further decline.
Strategic Action Plan:

1 Exit Positions: Recommend clients to liquidate Bitcoin holdings to preserve capital in light of the identified

bearish risks.

2 Monitor Regulatory Changes: Keep abreast of relevant news concerning cryptocurrency regulations that could
impact market dynamics significantly.

3. Evaluate Alternative Investments: Consider diversifying into altcoins or other asset classes that may offer more

stability and less risk than Bitcoin in the current environment.

4 Stay Informed: Continue to monitor blockchain innovations and emerging technologies that may provide future

investment opportunities, aiming for advancements that mitigate risk and enhance capital preservation.
Conclusion

In conclusion, the current market for Bitcoin presents considerable challenges and risks that lean heavily towards a
conservative stance. As challenges such as regulatory scrutiny, technological competition, and negative sentiment
persist, the recommendation to sell or hold positions reflects a commitment to capital preservation and risk
management in a volatile environment. Investors should remain cautious and adaptive to evolving market

conditions.
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& Step 22: Neutral Analyst - Risk Assessment
Time: 'e7:01:23
Balanced Risk-Return Assessment of Bitcoin (BTC)

Current Market Overview
Bitcoin (BTC) is currently trading at approximately $92,272.22, reflecting a 1.21% decline. The market dynamics for

Bitcoin indicate significant volatility exact d by a combination of macroeconomic factors, regulatory

ambiguities, and technological challenges. Both bullish and bearish opinions exist among market analysts, leading to

a mixed sentiment among investors.

Key Opportunities
1 Growth Potential and Adontion
* Bitcoin has demonstrated considerable growth potential due to increasing adoption, particularly among

institutional investors. Major institutions, such as MicroStrategy and Tesla, have made substantial

investments in BTC, signaling confidence in its long-term viability.
B Scarcity and First-Mover Advantage
* Bitcoin's capped supply of 21 million coins fosters a scarcity principle, which historically has been tied to

price appreciation. Additionally, its established brand recognition and first-mover advantage provide a

competitive edge over emerging cryptocurrencies.
3. positive Market Indicators

* Technical indicators, such as rising mining activity, suggest underlying strength despite immediate price
declines. The on-chain metrics, including the active user base and increasing transaction data, highlight

ongoing engagement with the Bitcoin network.
Key Risks
1 Regulatory Challenges
* The regulatory landscape for cryptocurrencies is evolving, with potential legislation posing significant risks.

Increased scrutiny from governments may affect Bitcoin's market stability and could result in forced

compliance or operational changes from exchanges and wallets.
2. Volatility and Market Sentiment
* Bitcoin is characterized by extreme volatility, which can lead to sharp price corrections. The current

sentiment analysis indicates a stronger bearish inclination (40% bearish vs. 30% bullish), which could further

deter potential investors who are risk-averse.
5. Technological Lag and Competition
® Bitcoin's older technology compared to newer blockchain platforms presents a risk of falling behind in

efficiency and scalability. As competition intensifies, especially with alternative cryptocurrencies that offer

advanced capabilities, Bitcoin may face challenges in maintaining its market dominance.
Technical Analysis

* Moving Averages: The current BTC price is below critical levels such as the SMA20 ($92,352.25) and EMA12
($92,281.20), suggesting a lack of upward momentum which tilts the trend towards bearishness

" MACD Analysis: The negative MACD readings reinforce this bearish outlook. With a MACD of -193.87 and a
signal line at -194.50, it reflects a sustained downward momentum.

" RSl Value: The RSI of 48.7 is neutral but trending towards bearish momentum, indicating neither overbought nor

oversold conditions, which suggests the market sentiment leans cautiously negative.

Investment Strategy Recommendations

1. For Risk-Averse Investors:
* Sell or Hold: It may be advisable for conservative investors to take profits or mitigate exposure at current
levels to safeguard capital, given the bearish indicators and regulatory uncertainties.
* Monitor Market Sentiment: Stay vigilant about sentiment shifts and regulatory developments, as these can

significantly influence trading conditions.
2 For Risk-Tolerant Investors:

* Accumulate on Dips: Consider strategically accumulating Bitcoin near support levels (around $91,000), as it
offers a buying opportunity for those who believe in its long-term fundamentals.
* Options for Leverage: Exploring options trading could provide leveraged exposure, maximizing returns

should the market experience a turnaround.
3 Diversification Strategy:

* Investors should consider diversifying their portfolios by exploring altcoins or other asset classes, particularly

those that leverage innovative blockchain technology, to hedge against potential Bitcoin risks.

Conclusion

In conclusion, the landscape for Bitcoin is characterized by a blend of opportunities and substantial risks. While its
growth potential and established position remain attractive, significant regulatory, technological, and market
volatility risks warrant caution. Maintaining a balanced approach—either by seeking to capitalize on dips for
aggressive strategies or securing profits for conservative strategies—is essential in navigating this complex market
environment. Continuous monitoring of market dynamics and sentiment will be critical in adapting investment

strategies effectively.
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L. Step 23: Risk Manager - Risk Assessment
Time: @7:01:30
Analyst Debate Summary:
Bullish Analysis:

1. Growth Potential: Bitcoin's adoption by major companies signals confidence and potential for long-term
growth.

2. Competitive Advantages: Bitcoin's first-mover status and limited supply can drive demand and valuation.

3. positive Market Indicators: Rising mining activity and stable technical indicators suggest possible price

appreciation.

Bearish Analysis:

1. Regulatory Risks and Technical Concerns: Potential regulatory hurdles and technological gaps may impact
Bitcoin's future.

2. Volatility and Bubble Concerns: High volatility and potential market manipulation pose significant risks.

3. Negative Indicators: Decreased network activity and whale sell-offs indicate declining short-term confidence.

Neutral Analysis:

1- Market Maturity: Bitcoin's stability compared to its past may suggest a maturing market.
2. Balanced Risk and Reward: While risks exist, long-term rewards may still be possible with caution.

3. Diversification Strategy: Suggests hedging Bitcein risk by diversifying into other cryptocurrencies or asset

classes.
Recommendation: Sell

Reasoning:

* Regulatory and Technological Risks: The bearish analyst highlights significant concerns that could impact
Bitcoin's stability, making selling a prudent option.

* Volatility and Market Manipulation: Persistent volatility and potential for manipulation are significant deterrents
for maintaining holdings.

. . . . . . ..
Negative On-Chain Indicators: Current negative trends in network activity and large-scale sell-offs suggest

diminished investor confidence, supporting a sell decision.

Strategic Action Plan:

1. Exit Positions: Encourage traders to secure profits by reducing Bitcoin holdings, emphasizing the importance of
protecting assets in a potentially volatile market.

2 Monitor Regulatory Developments: Stay informed on global cryptocurrency regulations to anticipate market
movements.

- Diversify Investments: Advise investment in promising altcoins or traditional assets to mitigate risks associated
with Bitcoin.

= Stay Informed on Blockchain Trends: Continuously research emerging blockchain technologies that may offer

better investment opportunities.

Refinement Based on Past Lessons:

Avoid defaulting to a hold position in uncertain envirenments. This decision considers significant risks and supports

proactive asset management to avoid potential losses.
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Final Portfolio Decision for Bitcoin (BTC)

1. Comprehensive Assessment
Key Insights:

* Market Sentiment: Current technical indicators suggest a bearish sentiment with BTC trading below key moving
averages and negative MACD readings. News analysis highlights a mix of short-term pessimism but potential for

long-term accumulation.

* Risk Factors: Regulatory risks, volatility, potential market manipulation, and decreasing network activity are

significant concerns.
* Opportunities: Current oversold conditions could present a buying opportunity for long-term accumulation at
lower prices.
2. Investment Recommendation

Recommendation: Sell

* Position Size: Reduce Bitcoin exposure to 10% of the total portfolio to manage downside risk.

* Entry/Target Prices:

® Sell Entry Price: Around current market levels of $92,252.00.
* Target Re-entry Price: Consider re-entering positions if Bitcoin approaches the support level near $91,000
with signs of stabilization or positive news developments.
3. Risk Management
* Stop-Loss Setting: Implement a stop-loss at $90,000 to cap potential losses and protect capital in case of
further declines.

* Risk Exposure Control: Limit the overall cryptocurrency exposure to 15% of the portfolio, emphasizing

diversification into other asset classes.
* Hedging Strategy: Consider taking positions in more stable cryptocurrency assets or traditional market
instruments with lower volatility profiles, such as ETFs or stablecoins.
4. Execution Plan
* Phased Position Building: Initiate sell positions promptly with a partial sale (50% of position) and manage
remaining trades based on further market movement analysis.

* Time Framework: Execute these actions over the next 1-2 weeks while continuously monitoring key market

indicators.

* Monitoring Indicators: Focus on regulatory announcements, macroeconomic news, major Bitcoin holder actions

(e.g., MicroStrategy), and technical indicators for any signs of trend reversal.

5. Confidence Assessment

* Confidence Level: 7/10

* Major Uncertainty Factors: Regulatory announcements, market manipulation risk, and macroeconomic

changes could impact BTC's short-term trajectory.

* Alternative Scenarios: In case of rapid price recovery or positive regulatory news, be prepared for re-

assessment and possible re-entry strategies above the $95,000 level.

This investment strategy aims to mitigate current risks while staying prepared for potential opportunities in the
future. Consistent monitoring of external factors influencing Bitcoin is vital to navigate the dynamically evolving

cryptocurrency landscape.

Report Generation Info
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Final Portfolio Decision for Bitcoin (BTC)

1. Comprehensive Assessment
Key Insights:

* Market Sentiment: Current technical indicators suggest a bearish sentiment with BTC trading below key moving
averages and negative MACD readings. News analysis highlights a mix of short-term pessimism but potential for

long-term accumulation.
* Risk Factors: Regulatory risks, volatility, potential market manipulation, and decreasing network activity are

significant concerns.
* Opportunities: Current oversold conditions could present a buying opportunity for long-term accumulation at
lower prices.
2. Investment Recommendation

Recommendation: Sell

* Position Size: Reduce Bitcoin exposure to 10% of the total portfolio to manage downside risk.

° Entry/Target Prices:

® Sell Entry Price: Around current market levels of $92,252.00.
* Target Re-entry Price: Consider re-entering positions if Bitcoin approaches the support level near $91,000
with signs of stabilization or positive news developments.
3. Risk Management
* Stop-Loss Setting: Implement a stop-loss at $90,000 to cap potential losses and protect capital in case of
further declines.

* Risk Exposure Control: Limit the overall cryptocurrency exposure to 15% of the portfolio, emphasizing

diversification into other asset classes.

* Hedging Strategy: Consider taking positions in more stable cryptocurrency assets or traditional market
instruments with lower volatility profiles, such as ETFs or stablecoins.

4. Execution Plan

* Phased Position Building: Initiate sell positions promptly with a partial sale (50% of position) and manage
remaining trades based on further market movement analysis.

® Time Framework: Execute these actions over the next 1-2 weeks while continuously monitoring key market
indicators.

* Monitoring Indicators: Focus on regulatory announcements, macroeconomic news, major Bitcoin holder actions

(e.g., MicroStrategy), and technical indicators for any signs of trend reversal.

5. Confidence Assessment

* Confidence Level: 7/10

* Major Uncertainty Factors: Regulatory announcements, market manipulation risk, and macroeconomic

changes could impact BTC's short-term trajectory.

* Alternative Scenarios: In case of rapid price recovery or positive regulatory news, be prepared for re-

assessment and possible re-entry strategies above the $95,000 level.

This investment strategy aims to mitigate current risks while staying prepared for potential opportunities in the
future. Consistent monitoring of external factors influencing Bitcoin is vital to navigate the dynamically evolving

cryptocurrency landscape.
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Comprehensive Assessment
Key Insights:

" Market Sentiment: Current sentiment leans bearish with critical support at $91,000 for Bitcoin. Persistent
volatility and regulatory uncertainty contribute to this outlook.

* Institutional Influence: MicroStrategy's Bitcoin holdings play a significant role. Their financial stability and
regulatory decisions from MSCI potentially impacting market dynamics.

° Regulatory Concerns: Possible exclusion of digital asset-heavy firms from indices by MSCI could trigger capital

outflows.
" Technological and Competitive Landscape: Bitcoin's technical limitations are notable amidst rising competition

from platforms like Ethereum and Solana.
Main Opportunities:

* Potential for bullish trend if sentiment improves.

* MicroStrategy's cash reserves may provide temporary stability to Bitcoin's market price.
Main Risks:

* Regulatory changes that could restrict or complicate market operations.
* Increased competition from other blockchain technologies.

" High volatility with potential for quick market shifts.
Investment Recommendation
Recommendation: Sell

* Position Size: Recommend reducing Bitcoin exposure by 50% of the current portfolio allocation.
* Entry/Target Price: Current market price (around support level $91,000) for selling, with no immediate

reinvestment in Bitcoin.

Risk Management
Stop-loss and Risk Exposure:
® Stop-loss Level: Not applicable since the recommendation is to sell and reduce exposure.
* Risk Exposure Control: Maintain diversified holdings by reallocating reduced Bitcoin investments into a mix of
stable cryptocurrencies and traditional assets.

* Hedging Strategy: Consider options or futures strategies on Bitcoin to hedge remaining holdings against

additional downturns.
Execution Plan
Phased Position Building Strategy:

* Immediate Sale: Execute the sell order over a 2-week period to avoid triggering market reactions.

* Time Framework: Complete by year-end to adjust based on anticipated early 2026 market developments.
Monitoring Indicators:

* Track MSCI decisions and regulatory announcements closely.
* Monitor Bitcoin's support level and broader market trends for potential signs of recovery or further decline.

* Keep an eye on related macroeconomic indicators, such as inflation reports.
Confidence Assessment
Confidence Level: 7/10

* Major Uncertainty Factors:

" Potential improvements in market sentiment that might contradict bearish signals.

" Unexpected regulatory leniency or technological breakthroughs may affect the projected outlook.
Alternative Scenarios:

* In the event of a sudden bullish shift in investor sentiment, consider ceasing sales and holding remaining Bitcoin
to capitalize on upward momentum.
* If new regulatory developments appear favorable, re-evaluation of a potential re-entry strategy for Bitcoin may
be warranted.
This comprehensive approach aims to mitigate current risks while positioning for future opportunities in the

cryptocurrency landscape.
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Final Portfolio Decision for Bitcoin (BTC)

1. Comprehensive Assessment

Key Insights:
* Technical Analysis: The current market trends show a bearish sentiment due to the price being below key
moving averages (SMA20, EMA12, EMA26) and the MACD indicator being negative.
* Market Sentiment: RSI at 49.0 indicates neutrality, suggesting market indecision rather than extreme conditions.

* Volatility and Volume: Bollinger Bands imply average volatility, while sluggish volume indicates limited market

interest at present price levels.
* External Risks: The primary risks include potential regulatory challenges, high volatility, and the presence of
competitive pressures.
Main Opportunities & Risks:
* Opportunities: Long-term adoption and integration of Bitcoin in the financial system could present
opportunities if regulatory conditions stabilize.

* Risks: Heightened regulatory scrutiny and market volatility, potential for significant price corrections if negative

trends persist.

2. Investment Recommendation
* Recommendation: Sell
* Position Size: Reduce Bitcoin exposure to 5% of the portfolio (from any higher previous exposure), reflecting a
cautious stance.
* Entry and Target Price Levels: No new entries recommended until market conditions improve. Reassess strategy
if BTC stabilizes above a key resistance level, like $95,000, with confirmation of bullish indicators.
3. Risk Management

* Stop-Loss Level: Set a stop-loss at 90,000 to mitigate further downside risks.

® Risk Exposure Control: Maintain a diversified portfolio to reduce overall risk, balancing with assets less

correlated to cryptocurrency market movements.

* Hedging Strategy: Consider hedging with short positions in Bitcoin futures or options to protect against price

declines.
4. Execution Plan
* Phased Position Building Strategy: Gradually reduce holdings over the next 2-3 weeks to avoid abrupt market
impact.
* Time Framework: Implement changes over a month to allow monitoring of regulatory developments and
market indicators.

* Monitoring Indicators: Focus on volume spikes, regulatory announcements, and significant technical breakouts

or breakdowns.

w

. Confidence Assessment

° Confidence Level: 7/10

* Major Uncertainty Factors: Regulatory developments and market volatility remain significant uncertainties that
can alter market dynamics.

* Alternative Scenarios: If regulatory landscape becomes favorable and BTC technical indicators turn bullish (e.g.,
MACD crosses above signal line, price breaks key resistance levels), reconsider the strategic approach and

potential re-entry.

The current recommendation emphasizes a cautious approach, leveraging a sell strategy to mitigate risks associated

with immediate bearish trends while keeping an eye on potential future market opportunities.

Report Generation Info
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Final Portfolio Decision for Bitcoin (BTC)

1. Comprehensive Assessment
* Key Insights:

* Bitcoin's recent price movements have highlighted the potential for both support and resistance around
current levels, as seen from its proximity to moving averages and technical indicators.

* Institutional interest, particularly from entities like BlackRock, could foster long-term stability and
upward momentum.

* Despite recent bearish signals from technical indicators like the MACD, the potential for future
bullishness remains plausible if key support levels hold and institutional buying keeps the price buoyant.

° Opportunities:

* Possible upside due to institutional investments and broader adoption.
* Potential bullish breakout if the $91K support holds firm and RSI trends upwards.
* Risks:
* Regulatory pressures and macroeconomic conditions, including inflation, may impact BTC performance
adversely.
* Technical concerns about Bitcoin's scalability and environmental impact could hinder widespread
adoption.

2 Investment Recommendation

* Recommendation: Hold with a cautious outlook

* Position Size: Maintain a balanced exposure; recommend 5% of the total portfolio for Bitcoin to manage risk
appropriately.

® Entry Price: Current levels ($92,429.14)

* Target Price Levels: Initial target at $95,000; revised target at $100,000 if bullish conditions solidify.

3. Risk Management
* Stop-Loss Level: Set stop-loss at $89,000 to manage downside risk effectively in case of a significant
breakdown below the support level.
® Risk Exposure Control: Maintain conservative exposure given current uncertainties; avoid leveraging
positions.

* Hedging Strategy: Consider diversifying with assets less correlated to cryptocurrencies, such as commodities

or sectoral ETFs, to balance overall portfolio volatilities.

4. Execution Plan
* Phased Position Building: Consider incremental entries if the price stabilizes or shows signs of reversal at

support levels. Avoid sizeable one-time investments under current market conditions.

* Time Framework: Monitor the position over the next 3-6 months, depending on market developments and
changes in sentiment.

* Monitoring Indicators: Regularly track technical indicators (RSI, MACD), volume trends, and any significant
news affecting regulatory policies or institutional interest.

5. Confidence Assessment

* Confidence Level: 6/10, due to the mixture of potential bullish catalysts against prevailing bearish signals
and external uncertainties.

* Major Uncertainty Factors: Regulatory changes, geopolitical events, and significant market sentiments
swings.

* Alternative Scenarios:

* Bullish Scenario: If Bitcoin breaks above $95,000 with strong volume and institutional backing, consider
increasing exposure.

* Bearish Scenario: If price slips below $89,000 with escalating regulatory scrutiny, consider reducing

exposure and re-evaluating strategy.
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# Trader Prompt Configuration
# Responsible for making final trading decisions based on analysis
# Multi-language support with dynamic output language

version: "1.08.0"

type: "trader"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Professional Trader"

# Trader specific system message (English base with dynamic language output)
system_message: |

You are a trading agent that analyzes market data to make investment decisions. Based on your analysis, provide specific
buy, sell, or hold recommendations. Always end your response with "FINAL TRANSACTION PROPOSAL: **BUY/HOLD/SELLxx" to confirm
your recommendation. Don't forget to leverage lessons learned from past decisions to avoid mistakes. Here are trading reflections

and lessons learned from similar situations: {past_memory_str}

Based on comprehensive analysis by the analytical team, here is an investment plan tailored for {company_name}. This plan
incorporates insights from current technical market trends, macroeconomic indicators, and social media sentiment. Use this

plan as the foundation for evaluating your next trading decision.
Specific execution recommendations:

- Entry price: Set based on technical analysis and market conditions
- Target price: Set based on risk-reward ratio

- Stop loss: Control downside risk

- Position size: Determined based on risk tolerance

Proposed investment plan: {investment_plan}

Leverage these insights to make informed and strategic decisions.

IMPORTANT: You MUST output your analysis in English.

# User message template
user_message: |

Based on a comprehensive analysis by a team of analysts, here is an investment plan tailored for {company_name}.
This plan incorporates insights from current technical market trends, macroeconomic indicators, and social media sentiment.

Use this plan as a foundation for evaluating your next trading decision.

Proposed Investment Plan: {investment_plan}

Leverage these insights to make an informed and strategic decision.
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# Neutral Risk Analyst Prompt Configuration
# Balances risk and return, providing objective analysis

version: "1.0.0"

type: "neutral_debator"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Neutral Risk Analyst"

# Neutral analyst specific system message

system_message: |
[Role Definitionl
You are a neutral risk analyst, specializing in evaluating investment strategies from a balanced perspective, considering
both opportunities and risks.

[Your Core Position]

- Risk and return should be matched

- Make objective decision analysis based on probability and expected value
- Maintain rational and balanced analytical attitude

- Provide insights based on data and quantitative analysis

[0ther Analysts' Views for Referencel
Aggressive Analyst's View: {current_risky_response}
Conservative Analyst's View: {current_safe_response}

[Your Taskl]
Based on your professional perspective, provide balanced risk-return assessment analysis.
If you have other analysts' views to reference, you can comprehensively consider various viewpoints and provide balanced insights.

[Available Datal

- Trader Decision: {trader_decision}

- Market Report: {market_research_report}
- Sentiment Report: {sentiment_report}

- News Report: {news_report}

[Analysis Historyl
{history}

[Behavioral Guidelines]

- Provide balanced risk-return views based on data

- Can synthesize reasonable aspects of different viewpoints

- Maintain professional analytical attitude, avoid biased language
- Focus on objective risk-return assessment

Respond in English. Provide your professional balanced risk analysis.
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# Conservative Risk Analyst Prompt Configuration
# Emphasizes risk control and capital preservation

version: "1.0.0"

type: "conservative_debator"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Conservative Risk Analyst"

# Conservative analyst specific system message

system_message: |
[Role Definitionl
You are a conservative risk analyst, specializing in evaluating investment strategies from a risk control and capital
preservation perspective.

[Your Core Position]

- Capital preservation is an important principle of investment
- Reasonably control investment volatility

- Pursue stable and sustainable investment growth

- Focus on balanced analysis of risk-return ratios

[0ther Analysts' Views for Referencel
Aggressive Analyst's View: {current_risky_response}
Neutral Analyst's View: {current_neutral_response}

[Your Taskl
Based on your professional perspective, provide conservative risk assessment analysis.
If you have other analysts' views to reference, you can elaborate your different insights based on them.

[Available Datal

- Trader Decision: {trader_decision}

- Market Report: {market_research_report}
- Sentiment Report: {sentiment_report}

- News Report: {news_report}

[Analysis Historyl
{history}

[Behavioral Guidelines]

- Provide professional conservative risk views based on data

- Can point out differences from other viewpoints

- Maintain professional analytical attitude, avoid confrontational language
- Focus on risk control and stability analysis

Respond in English. Provide your professional conservative risk analysis.
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# Aggressive Risk Analyst Prompt Configuration
# Advocates high-risk high-return investment strategies

version: "1.0.0"

type: "aggressive_debator"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Aggressive Risk Analyst"

# Aggressive analyst specific system message
system_message: |
[Role Definition]
You are an aggressive risk analyst, specializing in evaluating investment strategies from a high-risk high-return perspective.

[Your Core Positionl

- High risks bring high return opportunities

- Seizing market opportunities is key to creating excess returns

- Innovation and aggressive strategies help outperform market averages
- Moderate risk tolerance benefits long-term investment success

[0ther Analysts' Views for Referencel
Conservative Analyst's View: {current_safe_response}
Neutral Analyst's View: {current_neutral_response}

[Your Taskl]
Based on your professional perspective, provide aggressive risk assessment analysis.
If you have other analysts' views to reference, you can elaborate your different insights based on them.

[Available Datal

- Trader Decision: {trader_decision}

- Market Report: {market_research_report}
- Sentiment Report: {sentiment_report}

- News Report: {news_report}

[Analysis Historyl
{history}

[Behavioral Guidelines]

- Provide professional aggressive risk views based on data

- Can point out differences from other viewpoints

- Maintain professional analytical attitude, avoid confrontational language
- Focus on identifying risk-return opportunities

Respond in English. Provide your professional aggressive risk analysis.
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# Base Analyst Prompt Template

# ALl analysts inherit this template, can override any field

# Following Linus philosophy: eliminate special cases through unified data structures

version: "1.0.0"

type: "base_analyst"

created_at: "2025-09-28"

author: "IMIR TSITSVIRA"

# System role definition

system_role: "Professional Financial Analyst"

# Base system message (shared by all analysts)
base_system_message: |

You are a professional financial analyst, collaborating with other analysts to complete investment analysis tasks.

General Requirements:
Use provided tools to retrieve and analyze data
Conduct objective analysis based on real data
Provide quantitative analysis results
Identify key risks and opportunities

Give clear investment recommendations

Collaboration Principles:
If you cannot fully answer, other analysts will continue to assist
Focus on your area of expertise
Execute what you can to make progress
Maintain analytical coherence and consistency

# Report structure template
report_template: |
## 1l Analysis Overview
{overview}

## .~/ Detailed Analysis
{detailed_analysis}

## 4. Risk Factors
{risk_factors}

## . Investment Recommendations
{recommendations}

## 7] Key Metrics Summary
{metrics_summary}
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# Cryptocurrency Social Media Analyst Prompt Configuration
# Inherits from analyst_base.yaml, focuses on social media sentiment analysis
# Multi-language support with dynamic output language

version: "1.0.8"

type: "social_media_analyst"
created_at: "2025-09-28"
auvthor: "IMIR TSITSVIRA"

# Override base configuration
system_role: "Professional Cryptocurrency Social Media and Sentiment Analyst"

# Cryptocurrency social media analyst specific system message (English base with dynamic language output)

system_message: |
You are a professional cryptocurrency social media sentiment analyst responsible for analyzing discussions and sentiment
changes in cryptocurrency communities. Your goal is to write a comprehensive report analyzing the potential impact of cryptocurrency
community sentiment on price movements.

Current analysis target: {company_name} ({ticker})
Market: Cryptocurrency Market
Base currency: USD ($)

You need to obtain social media sentiment data, focusing on the following aspects:

Community Sentiment Analysis:

- Community discussion heat and sentiment trends
- Influential user opinions on platforms

- Activity levels

Sentiment Indicators:

- Positive/negative/neutral sentiment ratios
- Sentiment intensity change trends

- Key opinion leaders (KOL) attitudes

Hot Topic Identification:

- Technical update discussions
- Partnership announcements

- Regulatory policy impacts

- Market manipulation concerns

Please analyze based on real social media data, focusing on the unique characteristics of cryptocurrency communities,
such as FOMO emotions, diamond hands culture, FUD spreading, and other phenomena. Include a Markdown table at the end of
the report summarizing key sentiment indicators.

IMPORTANT: Output your analysis in English.
# Report Structure Template
report_template: |

## ®. Social Media Sentiment Analysis Report

### Ll Sentiment Index Score
Overall Sentiment Index: {sentiment_score}/10

### @ Hot Discussion Topics
{hot_topics}

Hit# Major Platform Sentiment
{platform_sentiment}

### e8¢ KOL Opinion Summary
{kol_opinions}

### .~ Retail vs Institutional
{retail_vs_institutional}

Hit# Sentiment Turning Signals
{sentiment_signals}

### & Sentiment-Based Trading Suggestions
{trading_suggestions}

### [ Sentiment Summary Table
{sentiment_sunmary_table}
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# Cryptocurrency News Analyst Prompt Configuration
# Focuses on cryptocurrency news and event analysis
# Multi-language support with dynamic output language

version: "1.0.0"

type: "news_analyst"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Override base configuration
system_role: "Professional Cryptocurrency News and Event Analyst"

# Cryptocurrency news analyst specific system message (English base with dynamic language output)

system_message: |
You are a professional cryptocurrency news and event analyst responsible for analyzing important news, events, and
policy changes that affect cryptocurrency markets. Your goal is to assess the potential impact of news events on
specific cryptocurrency prices and market trends.

Current analysis target: {company_name} ({ticker})
Market: Cryptocurrency Market
Base currency: USD ($)

You need to analyze the following types of news and events:

Technology and Development News:

- Protocol upgrades and hard forks

- New feature releases and roadmap updates
- Security vulnerabilities and fixes

- Development team dynamics

Business and Partnerships:

- Institutional adoption and investment

- Corporate partnerships

- Exchange listings and delistings

- Payment integration and application scenarios

Regulatory and Policy:

- Regulatory policy changes by country
- Legal compliance requirements

- Government attitude shifts

- Regulatory clarity progress

Market and Macro:

- Large holder position changes
- Institutional capital flows

- Macroeconomic event impacts

- Competitor dynamics

Please analyze based on real news data, focusing on evaluating the time sensitivity, impact scope, and duration of events.
Identify possible market turning points and provide investment strategy recommendations based on news events.
Include a Markdown table at the end of the report summarizing key news events and expected impacts.

IMPORTANT: Output your analysis in English.

# Report Structure Template (News Analyst Specific)
report_template: |

## &1 News Overview

- Analysis Target: {company_name} ({ticker})

- Time Range: {time_range}

- Important News Count: {news_count}

## & Important News Analysis
### Technology and Development
{tech_news}

### Business Partnerships
{business_news}

### Regulatory Policies
{regulatory_news}

## © Event Timeline
{timeline}

## nl Impact Assessment
{impact_assessment}

## | Investment Strategy Recommendations
{investment_advice}
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# Cryptocurrency Market Technical Analyst Prompt Configuration
# Inherits from analyst_base.yaml, focuses on technical analysis
# Multi-language support with dynamic output language

version: "1.08.8"

type: "market_analyst"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Override base configuration
system_role: "Professional Cryptocurrency Technical Analyst"

# Cryptocurrency market analyst specific system message (English base with dynamic language output)

system_message: |
You are a professional cryptocurrency trading analyst responsible for analyzing cryptocurrency markets. Your role is
to select the *xmost relevant analysis elements** from technical indicators, market data, and trend analysis for a given
cryptocurrency. The goal is to provide comprehensive and accurate cryptocurrency market analysis.

current analysis target: {company_name} ({ticker})
Market: Cryptocurrency Market
Base currency: USD ($)

You need to obtain cryptocurrency market data and analyze the following categories of technical indicators:

Moving Average Systems:
- EMA 12/26: Short-term and medium-term exponential moving averages for identifying trend direction and momentum changes
- SMA 58/200: Medium-to-long-term simple moving averages for confirming overall trends and golden/death cross signals

Momentum Indicators:
- MACD: Calculate cryptocurrency price momentum and trend strength through EMA differences
- RSI: Relative Strength Index for identifying overbought/oversold zones, particularly suitable for highly volatile cryptocurrencies

Volatility and Support/Resistance:
- Bollinger Bands: Dynamic price channels based on standard deviation, suitable for cryptocurrency's high volatility characteristics
- Support and Resistance Levels: Key technical levels based on historical price behavior

Volume Analysis:
- Volume Changes: Analyze the relationship between trading volume and price movements
- Capital Flow: Identify institutional money inflow and outflow patterns

Please provide a detailed cryptocurrency technical analysis report, focusing on the special characteristics of digital
asset markets, such as 24-hour trading, high volatility, and sentiment-driven behavior. Conclude with a Markdown table
summarizing key technical indicators and investment recommendations.

CRITICAL LANGUAGE REQUIREMENT:
You MUST output your analysis in English. This is non-negotiable.
- Write your entire response in English
- A1l section headers, technical terms, and content MUST be in English
- Do NOT use any Chinese characters in your response

# Report Structure Template (Market Analyst Specific)
report_template: |

## WLl Cryptocurrency Basic Information

- Company Name: {company_name}

- Ticker Symbol: {ticker}

- Market: {market_name}

## - Technical Indicators Analysis
### Moving Average Systenm
{ma_analysis}

### MACD Indicator
{macd_analysis}

### RSI Relative Strength Index
{rsi_analysis}

### Bollinger Bands
{bollinger_analysis}

## . Price Trend Analysis
{price_trend}

## [ Volume Analysis
{volume_analysis}

## Investment Recommendation
{investment_advice}
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# Risk Management Manager Prompt Configuration
# Responsible for evaluating risk analyst debates and determining the best course of action
# Multi-language support with dynamic output language

version: "1.0.0"

type: "risk_manager"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Risk Management Committee Chair and Debate Moderator"

# Risk manager specific system message (English base with dynamic language output)
system_message: |
As a risk management referee and debate coordinator, your goal is to evaluate the debate between three risk analysts—aggressive,
neutral, and safe/conservative—and determine the best course of action for the trader. Your decision must result in
a clear recommendation: buy, sell, or hold. Only choose hold when there are specific arguments strongly supporting it,
not as a fallback option when all aspects seem valid. Strive for clarity and decisiveness.

Decision-making guidelines:

1. xxSummarize key argumentsxx: Extract the strongest points from each analyst, focusing on relevance to the context.

2. %x%Provide reasoning#*x: Support your recommendation with direct quotes and counter-arguments from the debate.

3. xxRefine trader plan**: Start with the trader's original plan x*{trader_plan}*x and adjust based on analyst insights.
4. xxLearn from past mistakesxx: Use lessons learned from xx{past_memory_str}#* to address previous misjudgments and
improve the decisions you make now, ensuring you don't make wrong buy/sell/hold decisions that result in losses.

Deliverables:
- Clear and actionable recommendation: buy, sell, or hold.
- Detailed reasoning based on debate and past reflections.

*xAnalyst Debate History:xx
{history}

Focus on actionable insights and continuous improvement. Build on past lessons learned, critically evaluate all viewpoints,
and ensure each decision leads to hetter outcomes.

IMPORTANT: You MUST output your analysis in English.

# Decision Output Template
decision_template: |
## Risk Management Decision

### Debate Summary

*xAggressive Viewxx: {aggressive_summary}
*xNeutral Viewxx: {neutral_summary}
*xConservative Viewxx: {conservative_summary}

### Final Decision
{final_decision}

### Risk Assessment
Overall Risk Score: {risk_score}/1.0

### Decision Rationale
{decision_rationale}

### Risk Mitigation Measures
{mitigation_measures}

### Execution Advice
{execution_advice}

### Summary
{summary}
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# Research Manager Prompt Configuration
# Responsible for comprehensive decision-making, evaluating debates and formulating investment plans
# Standardized English output for consistency

version: "1.0.0"

type: "research_manager"
created_at: "2025-89-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Portfolio Manager and Debate Moderator"

# Research manager specific system message (English base with dynamic language output)

system_message: |
As a portfolio manager and debate coordinator, your role is to critically evaluate this round of debate and make a clear
decision: support the bearish analyst, the bullish analyst, or choose hold only when there are strong reasons based on
the arguments presented.

Concisely summarize the key points from both sides, focusing on the most compelling evidence or reasoning. Your
recommendation—buy, sell, or hold-must be clear and actionable. Avoid defaulting to hold simply because both sides have
valid points; make a commitment based on the strongest arguments in the debate.

Additionally, develop a detailed investment plan for the trader. This should include:

Your recommendation: Clear position based on the most compelling arguments.

Reasoning: Explain why these arguments lead to your conclusion.

Strategic actions: Specific steps to implement the recommendation.

Consider your past mistakes in similar situations. Use these insights to refine your decision-making, ensuring you are
learning and improving. Present your analysis conversationally, as if speaking naturally, without special formatting.

Here are your past reflections on mistakes:
"{past_memory_str}"

Here is the debate:
Debate history:
{history}

CRITICAL LANGUAGE REQUIREMENT:
You MUST output your analysis in English. This is non-negotiable.
- Write your entire response in English
- ALl section headers, technical terms, and content MUST be in English
- Maintain consistent professional English throughout

# Investment Plan Template
investment_plan_template: |
## nl Investment Decision

### © Investment Decision
{final_recommendation}

### .~ Decision Rationale
{decision_rationale}

### & Price Target Analysis

#### Conservative Scenario (30% probability)
- 1-month target: {conservative_1m}

- 3-month target: {conservative_3m}

- 6-month target: {conservative_ém}

#### Base Scenario (50% probability)
- 1-month target: {base_im}
- 3-month target: {base_3m}
- 6-month target: {base_ém}

#### Optimistic Scenario (20% probability)
- 1-month target: {optimistic_im}
- 3-month target: {optimistic_3m}
- 6-month target: {optimistic_ém}

###t  Risk Management
{risk_management}

### [| Execution Strategy
{execution_strategy}

### [ Monitoring Points
{monitoring_points}

### o+ Synopsis
{summary}
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# Bull Researcher Prompt Configuration
# Inherits from base/researcher_base.yaml (if exists), focuses on bullish analysis
# Multi-language support with dynamic output language

version: "1.0.8"

type: "bull_researcher"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition

system_role: "Bull Analyst"

# Bull researcher specific system message (English base with dynamic language output)

system_message: |
You are a Bull Analyst, specializing in bullish analysis of {company_name}. Your task is to provide professional bullish
analysis based on reliable data, emphasizing growth potential, competitive advantages, and positive market indicators.

i Important reminder: The current analysis is for {market_type}, please use {currency} ({currency_symbol}) as the unit
for all prices and valuations.

Key focus points:

- Growth potential: {growth_potential_focus}

- Competitive advantages: {competitive_advantage_focus}
- Positive indicators: {positive_indicators_focus}

Available resources:

Market research report: {market_reseanch_repnht}

Social media sentiment report: {sentiment_report}

Latest world affairs news: {news_report}

Analysis history: {history}

Other viewpoint references: {current_response}

Reflections and lessons learned from similar situations: {past_memory_str}

[Analysis Mode]

If this is the first round of analysis (no other analyst opinions), please provide an independent professional bullish analysis.
If there are other analyst opinions for reference, you can deepen your bullish analysis based on them, but maintain
professionalism and constructiveness.

[Behavioral Guidelines]

- Conduct analysis based on data and evidence

- Maintain a professional and objective analytical attitude

- Can point out different viewpoints but avoid confrontational language
- Focus on value discovery from a bullish perspective

Important: You only represent the bullish position. State your analysis and opinions directly without including
dialogue markers like "BUll Analyst:" or "Bear Analyst:" in your responses.

CRITICAL LANGUAGE REQUIREMENT:
You MUST output your analysis in English. This is non-negotiable.
- Write your entire response in English
- ALl section headers, technical terms, and content MUST be in English
- Do NOT use any Chinese characters in your response

# Argument Template
argument_template: |
## 4/ Bullish Position

### Core Thesis
{core_thesis}

### Growth Drivers
{growth_drivers}

### Competitive Advantages
{competitive_moat}

### Positive Catalysts
{positive_catalysts}

### Rebuttal to Bearish Views
{bear_rebuttals}

### Upside Potential
{upside_potential}

### Investment Opportunity
{investment_opportunity}
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# Bear Researcher Prompt Configuration
# Inherits from base/researcher_base.yaml (if exists), focuses on bearish analysis
# Multi-language support with dynamic output language

version: "1.0.8"

type: "bear_researcher"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

# Role definition
system_role: "Bear Analyst"

# Bear researcher specific system message (English base with dynamic language output)

system_message: |
You are a Bear Analyst, specializing in bearish analysis of {company_name}. Your task is to provide professional bearish
analysis based on reliable data, focusing on risk factors, potential challenges, and indicators that warrant caution.

i Important reminder: The current analysis is for {market_type}, please use {currency} ({currency_symbol}) as the unit
for all prices and valuations.

Key focus points:

- Risks and challenges: {risk_challenges_focus}

- Competitive weaknesses: {competitive_weakness_focus}
- Negative indicators: {negative_indicators_focus}

Available resources:

Market research report: {market_reseanch_repnht}

Social media sentiment report: {sentiment_report}

Latest world affairs news: {news_report}

Analysis history: {history}

Other viewpoint references: {current_response}

Reflections and lessons learned from similar situations: {past_memory_str}

[Analysis Model

If this is the first round of analysis (no other analyst opinions), please provide an independent professional bearish analysis.

If there are other analyst opinions for reference, you can deepen your bearish analysis based on them, but maintain professionalism
and constructiveness.

[Behavioral Guidelines]

- Conduct analysis based on data and evidence

- Maintain a professional and objective analytical attitude

- Can point out different viewpoints but avoid confrontational language
- Focus on risk identification from a bearish perspective

Important: You only represent the bearish position. State your analysis and opinions directly without including dialogue
markers like "Bull Analyst:" or "Bear Analyst:" in your responses.

CRITICAL LANGUAGE REQUIREMENT:
You MUST output your analysis in English. This is non-negotiable.
- Write your entire response in English
- ALl section headers, technical terms, and content MUST be in English
- Do NOT use any Chinese characters in your response

# Argument Template
argument_template: |
## . Bearish Position

### Core Concerns
{core_concerns}

### Key Risks
{key_risks}

### Competitive Disadvantages
{competitive_weaknesses}

### Negative Factors
{negative_factors}

### Rebuttal to Bullish Views
{bull_rebuttals}

### Downside Risks
{downside_risks}

### Investment Warning
{investment_warning}



# Portfolio Manager Prompt Configuration
# Responsible for comprehensive final report generation
# Standardized English output for consistency

version: "1.0.0"

type: "research_manager"
created_at: "2025-09-28"
author: "IMIR TSITSVIRA"

role: "Portfolio Manager"

description: "Senior portfolio manager responsible for final investment decisions"

system_prompt: |
You are a seasoned portfolio manager responsible for making final investment decisions.

main_prompt: |
## Analysis Target

{company_name}

## Comprehensive Analysis Report
{all_reports}

## Similar Historical Cases

{past_memory_str}

## Your Task

Based on all the above information, please generate a final portfolioc decision, including:

. *%Comprehensive Assessmentx
- Integrate key insights from all analysis results
- Identify main opportunities and risks

. *x%Investment Recommendationx*
- Clear buy/sell/hold recommendation
- Recommended position size (percentage of portfolio)
- Entry price and target price levels

. *%Risk Managementx*
- Stop-loss level setting
- Risk exposure control
- Hedging strategy recommendations

. *xxExecution Plan*x
- Phased position building strategy
- Time framework
- Monitoring indicators

. *xConfidence Assessmentxx
- Confidence level in the decision (1-10 scale)
- Major uncertainty factors
- Alternative scenarios

Please provide professional, actionable portfolio management recommendations.
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Homarok I

IIporpamuuii xox

[Iporpamuuit KO/ CTBOPEHOTO BE03aCTOCYHKY NOCTYynmHUM y peno3uTtopii GitHub:
git clone https://github.com/ImirTsitsvira/CryptoTradeAgentsKRM

Ha pucysnky r.1 nogano 3HIMOK ekpana peno3utopito Ha GitHub.

= Q ImirTsitsvira / CryptoTradeAgentsKRM Q Type [7]to search 8 - +-0 1 e 9

<> Code ( lssues 11 Pullrequests () Actions [ Projects [0 wiki @ Security |~ Insights 8 Settings

() CryptoTradeAgentsKRM  pubiic 2 pin | ©Watch 0 « ¥ Fok 0 - | ¥ str 0

¥ master ~ ¥ 1Branch © 0Tags Q Gotofile t Add file ~ <> Code ~ About &

No description, website, or topics provided.

ImirTsitsvira initial commit b7b3341- 16 hours ago  {0) 1 Commit
[0 Readme
.github/workflows initial commit 16 hours ago A Activity
0 stars
alembic initial commit 16 hours ago w
<&© 0 watching
config initial commi t 16 hours ago % 0forks
configs initial commit 16 hours ago
Releases
core initial commit 16 hours ago
docker initial commit 16 hours ago
docs initial commit 16 hours ago Packages
scripts initial commit 16 hours ago No packages published
Publish your first package
web initial commi t 16 hours ago
O .dockerignore initial commit 16 hours ago Languages
O .env.example initial commit 16 hours ago ® Python637%  ® Vue 183%
® TypeScript 124% @ CSS29%
O .gitignore initial commit 16 hours ago Javascript 1.8% Shell 03%
Other 0.6%
O .nvmrc initial commit 16 hours ago

Pucynok I'.1 — CBiTiiiHa 3 ekpaHa TOJI0BHO1 CTOpiHKM Ha peno3uTopii GitHub

Peno3utopiit MiCTUTB Taki OCHOBHI KOMIIOHEHTH (pucyHok ['.2):

- TeKa core MICTUTh CEpBEPHY YaCTUHY BE03aCTOCYHKY;

- Teka web BKItouae 6a30Bi1 (aitim, HeoOX1IH1 JJIs 3aIyCKy KIIIEHTChKOI YaCTUHU
Be03aCTOCYHKY, a TAKO’K KOMITOHEHTH 1HTepdeiCy KOpUCTyBaya,;

- TeKa core/agents MICTUTh peaiizaililo OCHOBHOI Jioriku pobotn LLM areHris,
HaIMCaHOi MOBOIO MporpamyBaHHs Python;

- ¢aiin  docker-compose.yaml Bu3Hauae KOH(]Irypamiro KOHTEHHEpHU3allii,
3a0€e31euyIoUun y3roJkeHy poOoTy BCiX CEpBICIB Be0O3aCTOCYHKY;

- (paitn core/graph/whentrade-graph.py — MiCTHTB JIOTiKY OpKecTpallii areHTiB.



crypto.trade.agents/ # [ KopiHb npoekTy
}— & core/ # bekenp popaTok
| | & agents/ # MynbTHareWTHa cucTema
| | base.py # Baszosi knacu arewtie (A 1,344 papkis)
| | F Wl analysts/ # AreHTM aHanisy puHKy
| | | | market_analyst.py # Texwiunuil Ta uiHoswii awanis
| | | | news_analyst.py # AHaniz HacTpoiB HOBWH
| | | '~ fundamentals_analyst.py # OyHaameHTanbHuii aHania
| | B £ researchers/ # AreHTu iHBecTMUifHMX AocnipkeHb
| | | | bull_researcher.py # locniaxenHs “6uuauoro” keiicy
| | | '— bear_researcher.py # flocnimkeHHa “Begmexoro” keicy
| | F s managers/ # ArenTu ynpaeniuua
| | | | research_manager.py # KoopauHauis pocnimkenb
| | | | risk_manager.py # OuiHka pusukis
| | | '~ portfolio_manager.py # Ynpasninua nopTdenem
| I risk_mgmt/ # AreHTU YNpaBNiHHA PU3NKaMMU
| | — & utils/ # YTuniTu arewtis (A 1,602 paakis)
| | Y ls factory.py # mHamiuHa pabpuka areHTis
|+ @ apis # lWap API
| L— vi/routes/ # MapupyTw API
| |— analysis_ws.py # 06pobHuMk WebSocket (4 2,510 papgkis)
| |— analysis.py # REST API aHnaniszy
| L— agents.py # API ynpaBniHHA areHTamu
f— B services/ # Wap 6i3Hec-noriku
|-— ¥ adapters/ # 3oBHiwHi iHTerpauii
F 11m_adapters/ # ApanTepu npoBangepie LLM
}— data_adapters/ # ApanTepu pPUHKOBMX AaHUX
L api_adapters/ # ApanTepu 30BHiwHix API
— | dataflows/ # llap 0o6pobkn AaHux
}—— interface.py # €auHWIA iHTepdeic panwmx (A 1,624 papkie)
— realtime_news_utils.py # O6pobka HOBHMH y peanbHomy 4aci
— % graph/ # OpkecTpauia LangGraph
| - whentrade_graph.py # OcHoBHMA rpad poboyoro npouecy
— B database/ # Wap 6a3mn AaHux
— % config/ # YnpasniwHAa kondirypauiew
— = main.py # BxipHa Touyka poaaTtky FastAPI
— & web/ # OpoHTeHA popaTok (197 ¢ainie)
b— src/
| = # components/ # KomnoweHTu Vue.js
| | b analysis/ # KOMNOHeHTH iHTepdeiicy aHanisy
| | Y common/ # MNepeBUKOPUCTOBYBAHL KOMNOHEHTH
| | ® stores/ # YnpaeniHHa cTaHoMm Pinia
| | b analysis.ts # CTan aWanisy
| | F— agents.ts # CTau arewTie
| | '~ websocket.ts # CTaH WebSocket
[ services/ # BisHec-norika ¢poHTeHay
| | HF ¥ adapters/ # API apanTepu GpOHTEHAy
| | B @ assets/ # CTaTwuHi pecypcu
| | Y— B views/ # Bino6paxenHa cTopiHok (Views)
| | @ package.json # 3anexHocTi Node.js
| L— % vite.config.ts # KoHdirypauin Vite
|
}— % configs/ # ®ainum koHpirypauii
— & scripts/ # CKpPUNTU PO3ropTaHHA Ta yTunitu
— & docs/ # NlokymeHTauin
| | images/ # 3o6paxeHHA README Ta ckpiHwoTw
| L— diagrams/ # Niarpamm apxiTexTypu
b— # tests/ # Habopu TecTim
}— B alembic/ # Mirpauii 6asm paumx
L— -~ README.md # [lokymeHTauis npoekTy

Pucynox I'.2 — Ctpykrypa peno3urapito
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Awnvanenl BpoGIemy Ko OmepHin Havi

YK 004.8:336.76
Hineripa 1.O., Pamox IL.M., Crpunanx T. K.
Xueanmuywrl nayionarsuul yrigepcumen

METO/I ATEHTHO-OPIEHTOBAHOT'O AHAJIZY PHHKY KPHITTOBAJIHOT
3 BHKOPHCTAHHAM BEJIHEHX MOBHHX MOJIETEH

JanpononosaHo ROSHDT ERCNEPILMERMIAALKUE MEMDD Q2ERMHEG-0PIEHMOSaHOMD  aHaizy
PUHKY KPURmOSaIiom, o susopucimosyve cniisnony serum vossuy modered (LLM) dua tafmani’
pedatenur mopeosuy Apoyecis. Cuomena exvovae cnegion2odano LLM-azenmie, fxi auxonyons
ponl gawdaiifiiele woets, pumkoder danice md coglatesin wepeve. FNouosin  elemenmon ¢
MexaHiTn dedamis wide gremmoMmu-«OuKaMiy ma ssedmediviy, o 00emeye AITHCOSaRY
oyiury punsogel cumyaudl, Taxud nidvid dge woxcmusicns RPogodumy KOMLIENCHUR DR
punxogol ingopuanil, spaxoevioun Ak civexicwl, max [ Sxicnl wwewacn, cmaopioioul Sl
adanmuegnl ma (MmeemsHl CUCIEME QEMOMIMUIoeaHol mopatanl, wo mideuye mosHicms ma
OOIPVHIMOSARICITE RPUTHAMMA MOP20SIY PULERE.

This work proposes a novel experimental method for agent-ortented analvsis of the
crpltocurrency markel, leveraging o community of Large Language Models (LLMs) o simulate
real-world frading processes. The system comprises spectalized LLM agents assigned to roles such
as news, marke! data, and social media analysis. A key featuwre & a dialectical debate process
between “bull” and “hear” reseqrcher agenits fo ensure a bofanced marker assessment. This
approach enables an analysis by infegrating both guantitative doto and gqualitative factors, aiming
o create more adaptive and intelligent awtomated trading svstems, thereby improving the accuracy
atid rationale behind trading decisions.

CnocrepiracTeCci  3HAYHHH Nporpec  y  aBToMaTHIamill  3aBdaHeE  3aBISKH
JACTOCYBAHHI) MYILTHATCHTHHX CHCTEM HA OCHOBI BEIHKEHX MoBHMX mogencH (LLM).
Onnak gocmigmeHns y IHAHCOBIA ramysl OYIH cOpAMOBaHI NEPeEAKHO HA OJHOArEHTHI
apXITEKTYPH 4B (ppciilMBOPKH 3 HelanewHuM 30opom  gamnx. Bigrax, notemman
MYIETHAMCHTHHX CHCTEM I8 MOJASIOBAHHA KONaDOpaTHEHOL AHHAMIKH, 10 € BIACTHE O
pPeaNLHHM TOPTOBHM ITPOLECAM, 3AMHIIACTECA HeposkpuThyM [1].

ApTopoMHl arentH Ha OGa3zl LLM stimolores Tpancdopmamiiinni maxig ao
NpPHHHATTA PlICHE, BIATEOPHOUH NOBCAKICHH] Ta pobodl npolecH ¥y pliHOMAHITHHX
acTocyHEax. OoHHM 13 KMIOMOBHX HANpPAMIE € (MHAHCOBI Ta KPHOTOBATIOTHI PHHEH —
CHCTEMH BHHATKOBEOI CENagHoctl [2], mo 3a3HaloTe BIOAHBY YHCACHHHX YHHHHEKIB BIJ
pyHAAMECHTAIEHHX NOKA3HHKIE KOMOAHIA 1 PHHKOBHX HacTpoiE 00  TEXHIMHHX
IHIHKATOPIE T4 MaKPOCKOHOMIMHEX mojaii [3].

Tpammuitn anropHTMIMHI TOProBl CHCTEMH HE MOEYTE HOBHOH MIPOI0 OXOITHTH
cKnmagHy B3acmoano  uux  gakropis. Havosmiers LLM gemoncrpyiom:  BHCOKY
cfeKTHEHICTE B 0Opobul JaHMX npHpoaHol MOBH, Mo podHTE IX He3aMIHHHMH A8
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Axmyanssi RpvEtemn Koumn KmeEpHIT Hav

SHATIZY HOBMH 4H HacTpoiE y coulansHUX Mepemax. Bogxwowac cueremu rnboxoro
HARYAHHA MAlOTh CYTTEEHHA HEAOMEK — HHIBKY NOACHIOBAHICTH, OCKUIEKH IXHI pllICHHA
TPYHTYIOTRCH HA MPHXOBAHHX O3HAKAX, AK1 cknaaHo itepnperysat [4]. Hopitm LLM-
MAXOOH BIIKPHBAKTE MOBIITHEOCT] M8 NOJONAHHA UHX 00Me#KeHb, CTEOPHIOMH CHCTEMH
noscuosanoro WL ge punenna makpinnexl nposopuM obrpyuTysannaM [5].

MeTow OLOre JOCHITKCHHA € NIABHINCHHA TOYHOCTI NPHAHATTA TOProBHX
PILEHE HCPe3 BIPOBAAMCHHA HOBOTO METOIY arcHTHO-OPIEHTOBAHOTO aHAMIZY PHHEY
KPHITOBATIOT HA OCHOBl BEIHKHX MOBHHX MogencH. Pospobnenns Ta BnpoBaTcHHA
MCTOOY ArcHTHO-OPIEHTORAHOID AHAMIY PHHKY KPHOTOBAMIOT A3cMO IMOTY OTPHMATH
Kpami peiynbTaTH M dac NPHAHATTA TOProBHX PINEHE H4epes KOMIUICKCHHE aHam’:
puHkoRol 1HGOpMalil Ta cTBOpCHHE OUIBII ANANTHEHHX Ta IHTENCKTYAIRHHMX CHCTEM
ARTOMATHIOEAHOT TOPTIBIl KPHOTOBAMIOTAMH.

Pospobnennil MeTon BH3HAYMAE WICTE PISHHX PONCH arcHTIB, HATXHCHHHX
CTPYETYPOIO PCAlbHHX TOPTOBHX npouccis (puc. 1).

3 v

- T
omba pee e, 1

s

Pucynok | — Bnok cxema poBorn indopmamifnol cHCTEMH HA OCHOB] 3AMPONOHOBAHOTD
METOIY AreHTHO-OPIEHTOBAHOND AHAMTY KPHITOPHHKY

Komanaa aHamTHEIR CKIAMACTECH 31 COCIIATIZOBAHHX ATCHTIE, BIAMOBIANEHHX
33 30Ip Ta aHANI3 PIZHHX THNIE PHHKOBMX JAHHX:

— AHAMTHEH NOCTIE oOpobngioTs BeIHKl o0CATH NOCTIE ¥ COUIANEHHX MEpemax
Tad OUIHIOTE PHHKOEL HACTPOl JUIA NPOTHOIVEAHHA BIUHBY KOJNCKTHEHO! NOBEIIHKH
IHEECTOPIE HA HIHH ¥ KOPOTEOCTPOKOBIH NEpCrekTHEL

—AHAMTHEH HOBHH AHAMIVIOTE HOBMHHI CTaTTl, YPAOOBl OrOJIOMICHHA Ta
MAKPOCKOHOMIYMH] 1HIMKATOPH JUIH OLIHIOBAHRA MAKPOCKOHOMIMHOIO CTAHY PHHEY;

—TCXHIMHI AHAMITHEM AHAM3IVIOTE on-chain jgaml, JaWl Opo aKTyaneHy Ta
wropuunl winn, OHLCV, pencsantil Texniudl HaHkaTopH, Takl ak MACD ta RSI, ana
NpOrHO3YBAHHA MaRDyTHIX pyXIiB U1iH.

Komanga pocnioHHKIE BIONOBIA3E 38 KPHTHYHY OUHEY IHQOpMauil depes
KUILKOX PAayHIIE JAcDaTiB:
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Axmyansnl npoEtemn Koumn KmepHIT KOy

—“nocmIHHEH-0HEH” ariTyHThE 33 IHBECTHUUHHI MOBIIHBOCTI, ITIKPECIIOHTH
NOIHTHEHI IHAHKATOPH Ta NOTCHUIAN 3POCTAHHA;

— “noCTITHHKH-BEAMET  I0CCPEMMYIOTECH HA  NOTCHUIAHHX — HEraTHEHHX
ACTICKTAX, PHIHKAX T2 HECTIPHATIHEHX PHHKOEHX CHTHANAEX.

Yepes nmianekTHuHMid npouec gefaTiB KOMAaHAA JOCTIAHHKIE IPArHe IAOCATTH
0ANAHCORAROID  PO3YMIHHA  pHHEOBROT  cHTyaull. JJocmosenHS NokaiyioTs, OIO
PISHOMAHITHICTE AYMOK Ta CTPYKTYpOBaHl Oc0aTH Mi# arcHTaMH 3HAYMHO NOKPallyoTh
AKICTE PIIIEHE ¥ MYJILTHATEHTHHX cHcTeMax [6].

ATeHTH-TpeHICPH BIANOBITAIOTE 33 (OPMYBAHHA TOProBHX PEKOMCHIANIN Ha
OCHOBl KOMIUICKCHOTO AHAMTY KOMaHJH SHATITHKIE T HIOAHCOBAHHX [EPCICKTHE
KOMAHIH J0CTIIHHKIE. BOHH ONIHIOOTE CHHTEIOBAHY I1H(QOPMANID IS BHIHAMCHHA
ONTHMANEHHX TOPTOBHX JIH, BETIOYAIYH YaC Ta POIMIP YTOI.

Meperawno pamenl arcHtH (ppeiiMBoprn) Ha ocHomBl LLM BHKOPHCTORYIOTE
OpHPOIHY MORY #AK OCHOBHMI KoMyHikamiiinwil inrepdeiic. OnHak nokmaganHa
BHEIOUHO Ha OPHPOJHY MOEY YACTO EHSENSETRCH HEJOCTATHIM N4 BHPIICHHA
CKIAJHHX, [OOBrocTpokoBHX 3aEfadk. [lod swpimuTe ue obMme#eHHS, MeTod
BHEOPHCTOBYE CTPYETYPOBAHHE MAXIA 10 KOMYHIKAII, HaTXHCHHMA (QpeiMBOpEOM
MetaGPT [7].

Bel aremmn B pamiax  MeTogy cnIyiOTE  pefiMBOopky migkazox  ReAct
{Reasoning and Acting), sxnit cuneprizye obrpynTyBanns ta mil. Opeiimsopr ReAct,
sanposamaenuit ¥ 2022 pomi. mae smory LLM remepyeatn ax sepbanemi cmian
ODIPYHTYEAHHA, Tak | cnenmdianl mii ana zasnane [8]. ReAct npamoe iTepatHeno yepes
nocmaoeHicTs Kpokis Jlymka-Jlia-Cnocrepesenns. CTan cepeloBHING € COUTEHHM Ta
MOHITOPHTECH AreHTAMH, IO J3F IMOTY iM BHEOHYBATH KOHTeKCTHO-BLANORIOHI mii. [eit
auzaiin 3abezneuye KonabOPATHEHMH, JHHAMIMHHE NOpolec NPHAHATTA pPllcHL, [0
BlIoOpa®kac peaikHi TOPToB] IMPOIEcH.

Henrpansnoo iHHoBaNe B apxiTekTypl LLM-aresmes € BnpoBag#cHHd CHCTEM
OaraTopilEHeBOl NaMm'sTl, po3pob0ncHHX AnA  BIAOOPAKCHHA JHJACLKO] KOTHITHBHOI
nam Tl [9].

Hanpuenan, TradingGPT  suxopucroBye TpHpIEHEBY 1Epapxile mam'sSTl Jge
KOMCH pPIBCHE KCPYETRCH KOPHCTYBALBKOW (PYHKUIEW 3IracaHHA, AKA MATCMaTHUHO
BHIHAYACTLCA JAMA 3a0e3inevcHHA, W0 areHTH (POKYCYIOTERCH Ha HAHDINLI peneBaHTHHX
JAHHX M8 MOTOMHHX PHHEOBHX yMoB. baraTopiBncea cTpPYETYpa DaM 8Tl J3€ 3MoOry
AreHTY OpIOpHTHIVEBATH  iHGopManio, 30CCpel#yOUHCE HA  JaHHX, HAAOLIRI
pENSBAHTHHX JUIA NOTOYHHX pHHKORHX yMmos [10].

Y macyMEy, 3anponoHOBAHHE METO] BHPILIYE KIOYOBI OOME#KCHHN HAaSBHHX
MAXOOIB, CHMYIHIOYH NPOUScH MYILTHATEHTHOIMO NPHAHATTA pPIMIcHL, U0 BAACTHEI
npodieciifaiM  TOProeMM Komanias. CTBOpeHa HA OCHOBI 3aNpOMOHOBAHOTO METOIY
IHOpMaNIHHEA CHCTEMA BEMIOYAE CIOCUIAMIZ0BAHNK AICHTIE Td BHEOPHCTOBYE TIOPHIHHI
MAX1LT A0 KOMYHIKAII NO€IHAHAA CTPYETYPOBAHHX BHXO/IE JMH KOHTPOIO 3 JIAN0roM
OPHPOIHON MOBOW AM8 ceKTHBHHX acbarie, mo 3a0e3nedye TOUHICTE 1 THYYKICTE.
Baxnueoo mnepeBarcld € BHCOKA  [OACHIOBAHICTE  3AEQSKH  OPHPOJIHOMOBHHM
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obrpyHTYEaHHAM M. OTae, BOPOBAKCHHS METOIY J4€ MOEIHBICTE CTEOPHOBATH
ANANTHEHI IHTENEKTYAILHI CHCTEMH ARTOMATHIOBAHOT TOPriBl, SKI JOCATAOTE KPAlIHX
PEIVIALTATIE YCpe3 CHMYIAUI0 JHHAMIMHOIO KonaOOpaTHEHOIO CCPCIOBHIEA Ta
KOMIUICKCHHIT aHATT PHHEY.
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AKTyaJIbHICTD

PUHOK KPUNTOBAJOT XapakKTepW: bCA BUCOKOKO BONATUJIbHICTIO Ta

YHICTIO, LLO YCKMaAHIOE MnpoLec IPUNHAT

HBEeCTULINMHNX

DileHb. TpaanuinHi MeToaM TEXHIYHOrO aHal ICTO BUABNAIOTLCA

eO0CTaTHbO ePeKTUBHMMIN B YMOBaX it

1aLiiHOro WyMy Ta

M NINRY ARUHHOTIO HoOHV
3M/1MBY HOBUHHOIO HOHY

noTeHuian B 06 X, NPOTE IXH¢
3MKOPUCTaHHSA AK OKPeMUX IHCTPYMEHTIB obMexeHe npobnemMamu
ranoumMHauiv>» Ta € KPUTUYHOTO MUCNEHHS

Y LLbOMY KOHTEKCTI aKTya/lbHUM € }71)";})\,)1/"/,'1».;:- 1€ AKNA
NnoEOHYE aHaNITUYHI DX MBOCTI LLM Y1IbTUAreHTHOKO

“IMHOI IHBECTULIMHO

C;:r)\/«(H{;K \/'D’J 0, WO ‘e';i‘\/ ep

OMaHAu Yepes Mexa nebaTiB Ta 6araTopiBHEBOI

3epUdiK:

LT pilLEHDb




Mera Ta 3ama4i

MeToto KBanidikalinHoi po6oTH € NiABULLEHHS eDEeKTUBHOCTI NPUIAHATTA TOProBMUX PilLeHb HA KPUMTOBANIOTHOMY PUHKY Yepe3

NPOEKTYBAHHA Ta IHTErpaLito MeTody areHTHO-OPIEHTOBAHOIO aHaNidy 3 BUKOPUCTAHHAM BE/IMKMX MOBHUX MOAENel Ha OCHOBI

6araToareHTHOI apxiTeKTypu.

[na pocArHeHHs NocTaB/eHOli MeTU HeO6XiAHO PO3B’A3aTH TaKi 3aBAAHHS:

1. [poaHanizyBaTty HadBHiI NiOXOAM OO @aBTOMATM30BAHOIO iHBECTULIMHOIO
aHanisy KpUNTOaKTMBIB i3 BUKOPWUCTaHHAM H6araToareHTHUX cuctem Ta LLM.

2. CNpoeKTyBaTK METO[, areHTHO-OPIEHTOBAHOMO aHanizy PUHKY KPUNTOBANoOT i3
BUKOPUCTAHHAM BEMKUX MOBHUX MOLENEeN.

3. PO3p06UTH areHTiB-aHaniTUKIB 415 06P06KM PUHKOBUX AAHMX Ta COLLiaNbHOro
CEeHTUMEHTY 3 BUKOPUCTAHHAM CneLianizaoBaHnX iIHCTPYMEHTIB.

4. BukoHaTu nporpamny peanizaujiio MeToay areHTHO-OPIEHTOBAHOIO aHanisy
PUHKY KPUMTOBAJIIOT Y BUr1a4i BeG3aCTOCYHKY.

5. MpoBecTu ekcneprMeHTanbHe AOCNIAKEHHS edheKTUBHOCTI 3anpPoOnoHOBAHOMO
MeTOoay Ha ICTOPUYHMX Ta peanbHNX AaHWX, @ TaKOX MOPIBHATY pPe3ybTaTh 3

TPaLMLUIMHUMK CTRATeriaMN.

HaYKOBa HOBH3HA

CnpoeKTOBaHO METO[ areHTHO-OPIEHTOBAHOMO aHanisy
PUHKY KPUATOBANOT i3 BUKOPUCTaHHAM BENKNX
MOBHUX MOLENEN, KU BiAPI3HAETbCSA Bi aHANOriB
iHTerpaLieto KnacuyHMX NigxXo4iB TPeManHry 3 aHaniaoM
HacTpoiB (sentiment-based) Ta BUKOPUCTaAHHAM
MEeXxaHi3My CTPYKTYypOBaHMX AebaTiB, WO Aa€ 3MOory
30iNCHIOBATW KONEKTUBHE NPUNHATTS TOProBMUX PillleHb
Ha OCHOBI 6araTOBUMIPHOro aHanizy pMHKOBOI
iHdopMaLii Yepes cucTeMy crneLianizoBaHUX areHTIB
LUITYYHOrO iIHTENEKTY Ta 3abe3neyye aeTasibHe TEKCTOBEe
MOSACHEHHS JTOTIKN NPUAHATUX PilleHb Ta MNigBULLYE iXHIO

O6I'PYHTOBAHICTb.
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KirouoBi BUKJIMKU

PO3yMiHHA UMX NPOGIEM € KPUTUYHUM A5 PO3RO6KM CTIMKOTO aHaMiTUYHOrO IHCTPYMEHTY.

r

Buicoka BonaTiinHicTh

Pi3ki Ta HenepenbayvyBaHi KOAMBAHHSA LLiH CTBOPIOIOTb
3HaYHI PU3MKKM | NOTPEBYIOTb LWBMAKOI apanTaLii

CcTpaTerii.

~

I

PerynaropHa HeBU3BHauYeHiCTb

BiacyTHICTb €AMHIX MiXHAPOAHUX NPaBKA CTBOPIOE

NPaBOBY HECTaBINbHICTb Ta IHBECTULINHI PUSMKU.

Inpopmariitna acumerpis

3HaYHWI BNAMB COLianbHUX MepeX, iHbtoeHcepiB Ta

FOMO/FUD, 0 yckIanHIOe 06'EKTUBHUIA aHanI3.

Ienxosoriunmii gpaxrop

Emouinni peakduii iHBecTopiB (CTpax, naHika, »afaibHiCTb)

4acTo NPU3BOAATL A0 ippPaLiOHaNIbHUX TOPrOBUX PiLLEHD.

ApxiTeKTypa areHTHO-OpPiEHTOBAHOI'O METOJ1y aHaJli3y pUHKY

MeTog iMiTye CTPYKTYpY Ta B3aeMOAi0 NpodecinHOi aHaniTUYHOI rpynu.

Cneuiani3oBaHi areHTV napanenbHo 06po6NsOTL
PI3HI TUNW JaHUX Ta PO3AINSIOTb BUKOHAHHS 3aaavi
Mix cO6010.

AreHTV NPoBOAATb CTPYKTYPOBaHI ANCKYCIi,
BUSBASIOYN CUMbHI Ta CNabKi CTOPOHM iHBECTUL.

Bxinui pani Komanpa Axanitukis Komanpa 5
¥
Market Anal Rossarch M D Tpednep D
=HEE R e R e
ait piry i Toprosa
(Tpexaw, OBcary nna NPONOSHUIA
(Crparerin) (Bxig/Bran
Otenr)
Social Media D Ne6am
Coumepexi
e
36ir Hacrpois
Bull Bear
News Analyst & (&m (Mecumicry-,
R
air HoBHH
(Bnnus nopii)
D
Portfolio Manager |
(&n:m) é
Kinuesyit
peaynerar
(Opaep. 3eir)
Cunepris KomaHu MexanisMm 1edartiB banane Ta pusux

OcTaToYHE PILLEHHS KOPUTY€ETbCA areHTamMu
PVI3I/IK-MeHe,EL)K9paMVI AN ONTUManbHOro
CniBBIAHOLEHHS PU3NKY Ta BUHAropoau.
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=

Tanyu podooTN METOY

1. 36ip Ta AHaiis

MapanenbHnia 36ip gaHux areHTamMr Market, Social Media Ta News.

2. Inpecruniiini JdeGarn

CrpykTypoBaHa auckycia Mix Bull Ta Bear Researcher ons BusBneHHs ynepenxeHo.

3. Toprose Pimenna

AreHT-Tpenaep CUHTE3YE apryMeHTU Ta GopMye NOYaTKOBUM MiaH

4. Oninka Pusukis

O6roBopeHHs NnaHy TpboMa aHaniTkaMn pusmkis (Risky, Safe, Neutral).

5. @iHanbHa Pekomenpariia

Portfolio Manager iHTerpye Bci pe3ynbtaTv Ta BUAAE KiHUEBY iHBECTULNHY nopaay

ApxiTeKkTypa KOMaH/1 aHAJITUKIB

KomMaHga aHaniTuKiB cknagaeTbes 3i cnevjianisoBaHux areHTiB, BianoBifanbHMX 3a 36ip Ta aHani3 PisHUX TUMIB AaHWUX.

KoxeH areHT 30CepeXYETbCA Ha KOHKPETHOMY acneKTi PUHKOBOIro aHani3y. O6‘€£LHy|O‘4VI pe3ynbTaT y KOMNNeKCcHe

6a4YeHHs PUHKOBUX YMOB.

API Bipxi Houkki arperatopu CoujanbHi nnarpopmu

Cwpi pHoBi fari CHpHit HOBUHHUI NOTiK Cwpi coujanbki fai

36ip noctis

Orpumatks OHLCV dinsTpavis wymy

[laxi OHLCV QuuLLeHi HOBUHI 3i6pani nocn

PoapaxyHoK iHvKaTopis
(RSI, MACD)

Inpukatopu

BusBnenHs narepkis

BunBneHi narepkm

QuuLieHHs cnamy

Knacudbikauis ToHanbHoCTi

Knacudikauis ToHansHocT|

Bupinenns cyrHocreit (NER)

Bugineni cytHocTi

Qujika Bnnusy

CeHTHMenT-38iT

TexHluHuii agiT BYHRaMeHTanbHWit 3BIT

TexHivHuiA 38iT i@ywxauenranbuuh 3BIT ﬂmeumaﬁ

Arperosani AaHi AnA aHanis)
Baaa aHab notosHo cecii (Context Window) da y >




ApxiTeKTypa KOMaH/I1 iHBECTULIIAHUX JTOCIITHUKIB

KomaHga gocnigHukiB BiANOBIAAE 3a KPUTUYHY OLIHKY iHbopMaLLii, HalaHOI KOMaHAOK aHanITUKIB.
CklaflaeTbCe 3 areHTiB, AKi MpUIiMatoTb 9K 6uyadi, Tak | BegMeXi NepcnekTUBY, BOHU 6epyTb y4acTb Y KinbKOX payHaax aebaris

0115 OLHKM NOTEHUIMHMUX PU3MKIB Ta NepeBar iHBECTULLINHUX PiLLEHb .

Research Manager Bull Researcher Bear Researcher
(Opkecrparop) (OnTumict) (Mecumicr)

! IHiLlitoBaTV aHania(gaHi) i | W aHania(aaHi) !
T
Payup 1
Tesa: [MoTeHuian 3pocTaHHA | |
T
! Tesa: Puanku Ta Heaoniku
loop [n rounds] PayHp 2 (Kpoc-Banipauin) Ta yTouHeHHA
1

Tesa: I'Ioreni.\ian 3pOCTaHHA

Teaa: Puavku Ta Hegonikn
KOHTpapryMeHTH LOA0 pU3ukis
KOHTpapryMeHTH WOAO 3pOCTaHHA
|

I
»l
’ll

T
! 3aseplueHHA
AHania icTopii nosinomMneHs()

®opmysaHa "Final Consensus Report"()

ApxiTekTypa areHra-tpeiijepa

AreHT-Tpenaep Bianosifae 3a GopMyBaHHS TOProBMX PEKOMeHAaLLi Ha OCHOBI KOMMIEKCHOrO aHaniay,
HafaHoOro KOMaHAoo aHaNiTUKIB, Ta 3BiTIB KOMaHAW IHBECTULLIMHUX AOCNIAHUKIB.
BiH ouUiHI0E cMHTEe30BaHy iHdOpPMaLilo, BPaxoBYOUN SK KiNbKiCHI faHi, TaK i SKiCHI BUCHOBKW, ANs

BU3Ha4YeHHA ONTUMasibHUX TOProBmUx nin.

3sit Researcher Manager

MoTouHi punkosi
KOTMPYBaHHsA

I—ﬂani Ta 3BiTTﬂaHi Ta 3Bir-

Toprieni
(Long/Short)

Toprieni (Long/Short)

Hi Kineus
7\ (Action: HOLD/WAIT)

e
nfidence Sww

. 'Tax
v v !
ang‘-;agg:o;?;;:;i:xogy PoapaxyHok Stop-qus Buanavenus Taka—Froﬁt
niATPUMKU/ONOPY) (+a ocHosi BonatunbHocTi ATR) (+a ocrosi R/R Ratio)
Poapaxosani napauerpnl i l
A 4
v
nj isi opaepa Mepenaya Ha eran
"Draft Order Proposal" >
(36ip napamerpis) PU3NK-MeHeAXMEHTY




ApxiTeKkTypa KOMaH 1 pU3NK-MEHEeZKMEHTY

KoMaHga pu3rK-MeHeIXKMEHTY KOHTPOSIIOE Ta YNPaBAse eKCNO3ULEID PI3HUX PUHKOBUX PUBKKIB.

Lli areHTV NocTiHO OUiHIoTb NPOdINb pU3nKy NopTdens, 3abesneyyouu, LWo6 TOProea AisbHICTb 3anuilanacs

B MeXax nonepenHbo BU3HaA4YEHUX ﬂapaMeTpiB PU3nKy Ta Bignosigana perynatopH1MM BUMOram.

Cropurosana Mponoswuin (ka nosTopHy nepesipty

Tpewpep Arpecushuit Arent Kowcepeatushuit Arent Heir i Arent & Py
(Oxepeno) (Ouixtosay) (Ouiniosay Ta Kourponep) (PoapaxyHok Ta PiweHHn)
o Konin Mponoawul ((Oyjuioe Potential Upside Oyinxa Upside
(AprymenTy "3a")
Draft Order Proposal
4 Konin Mponosauii 5 [Ouitioe Worst Case Scenario] Ouitixa Worst Case
A (Aprymenv "Tpotw)
Konin Mponoaiui ( | RR Ratio
| RlskIRewavd Ratio | v v
Arperosani Ouisu
2
CvTes oyiHok
Tak (Puaux sucokni) U4t NepEBALLYE PHIUK AOTIYCTUM
nimiTu?

Kopwrysants noauuit Hi (Pauk NPUAHATHWIR)

(3MeHwweHHR poauipy abo
3mina Stop-Loss)

3atBepxeHHA opaepa

Final Executable Order

(Cxema anropurmy po60TH MEeTOIy

User Orchestrator DataAgents ResearchAgents DecisionAgents
Initialize Analysis
Phase 1: Data Collection
Gather Market Data
|eerr AEIYSIS RESUIS o]
Phase 2 Investment Debate
Bull vs Bear Debate
Debate Condlusions
Phase 3: Decision Making
Risk & Portfolio Analysis
Final Recommendations.
Stream Results
User Orchestrator DataAgents ResearchAgents DecisionAgents

I'IoMaTOK

®asa 1: 36ip gauu:

X
MarketAnaIys! “99"‘9*‘0"[ SomaIMedlaAnaIyst]‘““"“‘e“""[ NewsAnaIyst

smmm

peaynurar nmmm pe3 nnav
tools social tools news ’

pezym,rav

Paza 3: Toproea in | [

Paza 2: i gebatn /

3aBepLIeHo

count > 2xmax_rounds
BullResearcher

ResearchManager

count < 2xmax_rounds  count < 2xmax_rounds

BearResearcher

3aBepLUIeHO count > 2xmax_rounds

Pa3a 4: OuiHka pusmkis

count < 3xmax_rounds

]l ®asa 5: Ynpasniits noprdenem

3aBEPLIEHO

- PortfolioManager

count > 3xmax_rounds

RiskyAnalyst

count < 3xmax_rounds

SafeAnalyst RiskJudge

‘count > 3xmax_rounds.
count < 3xmax_rounds

KiHeus

NeutralAnalyst

‘count > 3xmax_rounds
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llepeBaru meToy

a o ®

I E— ] I E— I E— ]
KomiurekcHicTn aHaJIiSy HpOSOpiCTb piJJJeHb BaJIaHCYBaI{H}I IEPCIIEKTUB
[Mepexig Big MOHONITHOrO NigXoay M'aTndasHa apxitTekTypa MexaHi3M gebaTis MiXK areHTamMm
[0 GaraToacnekTHOro aHanisy, Wwo 3a6e3neydye NoriyHy NocnigoBHICTb MiHIMIi3y€ KOTHITUBHI YnepeaXeHHs
OXONIOE PpyHAAMEHTaNbHI, TEXHIYHI Ta Npo30pPICTb, LO3BOAAOYMN Ta ramoLumHaLii, 3abesneyyoym
Ta CEHTUMEHTasIbHI paKTopu BIACTEXUTU, SIK 6YJI0 MPUAHATO 06'EKTUBHWMIA Ta BCEBIYHWIA MOT AL,
OOHOYACHO. KOXHE PILLEeHHS.

PGSyHIJTaTI/I CRCIICPEMEHTAJIBHOI'O TECTYBAHHA

Strategy C i -C Returns for BTC

2 m}::“mxm Kateropis Ctpareris BTC

= S CR(%) | ARR(%) | SR(%) |MDD(%)

" T Market B&H =523 5,09 -1,29 11,90

B, Rule-base MACD -1.49 —-1,48 -0,81 4,53
KDJ+RSI 2,05 2,07 1,64 1,09

s ZMR 0,57 0,57 0,17 0,86

E SMA -3.20 -2,97 -1,72 3,67

15 Custom Agents 26,62 30,05 8.21 091

095 TTokpareHHs 2557 2843 6,57 —

& 4 & ’ & . v ! f‘“f ﬁ'"’a &



Cumulative Retumn

Cumulative Retum

PGByHbTaTI/I CRCIICPEMEHTAJIbHOI'O TECTYBAHHA

47

Strategy C ison - C ive Returns for SOL _ _
Kareropis Crpareris SOL
CR(%) ARR(%) SR(%) MDD(%)
Market B&H 7,78 8,09 1,35 13,04
Rule-base MACD 6,20 6,26 2,31 1,22
KDJ+RSI 0,40 0,40 0,02 1,58
ZMR -0,58 0,58 2:12; 2,34
SMA 6,23 6,43 2,12 2,34
Custom Agents 24,36 27,58 6,39 1,69
ITokpameHHs 16,58 19,49 4,26 -

PGByﬂbTaTI/I CRCIICPEMEHTAJIbHOI'O TECTYBAHHA

Strategy C i - Ci ive Returns for ETH - .
Kateropia Crpareris ETH
CR ARR SR MDD
Market B&H 17,1 17,6 3,53 3,80
Rule-base MACD - - - -
KDJ+RSI -077 -0,76 -2,25 1,08
ZMR -0,77 -0,77 -2,45 0,82
SMA 11,01 11,6 222 3.97
Custom Agents 23.21 24,90 5,60 2,11
ITokpameHHs 6,10 7,30 2,07 —
& & o 3 & & & i

2,
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BucuoBku

|ll’l‘(‘,[)l [peToBal iCTh ( :l] JYKTYpOBal [iCTH
LLM 3abe3neyvytoTb rnnboke BnpoBagXeHHs n'aTudasHoi

PO3YMiHHS HECTPYKTYpPOBa

1NX Mogersl I‘I[)l/]L;H*“’ﬂTTSI PIWeHb Ta

OaHUX Ta IHTepnpeToB CTb MEexaHi3 Yy ebarti rapaHTye

D(,\SyﬂLvT(‘me O HedOCTYMNMHO OBrpyHTOBAHICTb PEKOMEt inauin

KNaCU4HUM Migxoaam

|I'Hfl()li‘dllllH—I](‘,'l'h

BukopucTtanHa BBM po3sonse 30iMcHIOBATU KOJIEKTUBHE MPUAHATTA
TOProBuX pilleHb Ha OCHOBI GaraToOBUMIPHOIO aHasi3y PUHKOBOI
iHpopMaLlii Ta iHTerpysaTu KnacuyHi nigxoau aHanisy 3 sentiment-

based nigxopgamu

JAaKyro 3a
yBary!

iq: LliubBipa IMip Onerosuy

KoHTakTHa iHbopMa

XMeNbHULbKMIA HALIOHAIbHUI YHIBEPCUTET, 2025
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[IpoToK0.1 aHai3y 3BiTY MOAI0HOCTI HAYKOBUM KepiBHHKOM

3asBIsIO, 1O 51 O3HaiomuBes (-1ack) 3 [ToBHUM 3BiTOM noni6HoCTi, sikuit 6yB 3reneposanuii CucTemMoro
BUSBIICHHS i 3aM00iraHHs miariary 1oa0 podoTu:

AgTtop: Imip HIIIbBIPA
CuniBaBTOp:

Hassa: KBAJIIOIKALIMHA POBOTA Ha Temy Meton areHTHO-OPICHTOBAHOTO aHANI3y PUHKY
KPUIITOBAIIOT 3 BUKOPHUCTAHHSM BEJIMKMX MOBHHX Mozesnen

Haykosnii kepisunk: ITasno PAJIIOK, sox. din., nouent xapenpn KH
Minposnin: Kadeapa koM’ FOTEPHUX HAYK

Koeginicut noaionocri 1:1.8%

Koedimient noaiénocri 2:0.4%

Mikponpobinu: 0

3amina 6yKB: 6

IurepBanu: 0

Bisi 3nakn: |

JlaTa crBopennsi 3BiTy: 2025-12-16 10:31:14.0

Micas ananizy 3BiTy MoAiOHOCTI KOHCTATYIO HACTYIHE:

3amo3HueHHs, BUSIBJICHI B po0OTi € 3aKOHHUMM | He € maariaroM. PiBens moaionocti He

fepeBHILye AomycTuMoi Mexi. Takum YHHOM poGoTa He3aNeKHA | NPUIHMAEThCL.

[] 3ano3nuens He € nuariaToM, aje NEPEBHIEHO FPAHNYHE 3HAMEHHS piBHSI MOi0HOCTEIH.
TakuM YHHOM po6oTa MOBEPTAECTHCS HA I0OTPALIOBAHHS.

[ ] Busi.teno 3ano3uyenns i niariat 260 HABMHCHI TEKCTOBi CIIOTBOPEHHS (mauinyJasiiii), siK
nepeabauyBani cipodu yKpuTTs niariary, siKki po6asTL poGoTy HEBIMOBIHOIO BUMOTaM
sakononascrsa (Cr. 32. 3Y Ipo Bumy ocsity, myHkT 3.1, Cr. 42. 3V Ilpo ocBiTy) T2 BHMOT
HA3SIBO (Kpurepiii 5), a TAKO0# KOAEKCY €THKH i IPoueypan. Takum yunom podora e
NpUiMaETbCsl.

OGrpyHTYBaHH:

2025-12-16

Jlama eKCrepT /Z%O%%W /O’p @/



PIINIEHHSI EKCIIEPHOI KOMICII KA®EJIPY KOMII'IOTEPHUX HAVK
PO JIOITYCK KBAJI®IKAIIIMHOI POBOTH 10 3AXUCTY

ITinTBepmKYeEMO O3HAHOMIIEHHS 3 pe3yabTaTOM 3BiTy MOAIOHOCTI Mmoxo pobdorw,
TreHEepPOBAHOTO CHCTEMOIO BHSBJICHHS TEKCTOBHX 30iriB/iIEHTHYHOCTI/CXOXKOCTI!

HazBa: MemoO __azenmmuo-opicHmosano20 ___aHanizy  PuHKy  KPUNmosdauiiom 3
BUKOPUCTAHHSIM 8EJUKUX MOBHUX MOOeeu

Astop:_cmydenm epynu KHm-24-1 Iiyveipa Imip Onezosuy

CrieniaJIbHICTh: 122 Komn tomepHi HayKu

OcBiTHs Iporpama:__ocgimnbo-npogeciina

HaykoBuii kepiBHUK:_00K. Qin., Ooyenm kagpedpu KH Paoiok II.M.

[Ticna aHamnizy 3BiTY 0oAi0HOCTI 3p00JIEHO TAKHii BHCHOBOK:

Ne BucaoBok [To3nauxa 1po
BiITOBIIHICTE
1 3ano3uueHHs, BHUABIEHI B pOOOTI, € 3aKOHHUMH 1 He € ILIariaToM. Po6GoTta & .
gionogioae

MPUIAMAETELCS 10 3aXUCTY.

2 | BusBneni 3amosuvenHs He € IUTariaToM, pPo3MillleHi B po3finax, sKi He ONHCYIOTb
Ge3MmocepeIHbO aBTOPChKE JOCIIDKEHHS, ale KilbKiCTh NUTAaT MepeBUILye oOcsr,
BUIpPaBIaHUIl OCTaBICHO MeTol pobotu PoboTa mpuiMaeTsCsi N0 3aXHUCTy, aje
Mae 6yTH Bimkopurosana. Bixkopurosanuii Bapiant Mae 6yTu noganuii Ha kagenpy 3a
2 nmHI [0 3aXMCTy, Pa3oM i3 3asBOIO IOA0 CAMOCTIHHOCTI BMKOHAHHs MHCBMOBOI
po6OTH Ta iIEHTHYHOCTI APYKOBAHOI Ta eIEKTPOHHOI BepcCii podoTH

3 | BusBneni 3amo3uueHHs He € IUIariaToM, ane 4acTKOBO PO3MillleHi B pO3Ainax, sKi
ONHCYIOTh 0€3MOCEPEeHbO aBTOPCHKE JIOCIIIKEHHS, a KiIbKICTh LUTAT MEePeBHILYyE
06CsT, BUNPABIAHMIi MOCTABIEHOI0 METOI PoGOTH. B 3B’A3Ky 3 UMM MeTa poboTH Ta
[I0CTaBJIeH] 3aBaaHHA He Oynu aocsarHeHi. PoGora Moxke OyTH IOMyIIEeHa 0 3aXUCTY
(HaCTYITHOTO POKY) Mic/s TOro sk Oyae BiIKOPUroBaHa Ta NONPAalbOBAaHA i YCIIIIHO
npoiine NOBTOPHY NEPeBipKy HA aKaJeMiuHUM IUIariar.

4 | Pobora MiCTHTh HaBMHCHI TEKCTOBi CIIOTBOPEHH:, nepenbadyBaHi cIpoOU YKpHUTTS
3aro3pdeHp abo iHII MposBM akajeMiyHOro mariaty. PoGora micTuth dabpukauiio
a60 danbcudikaniro naHuX. Po6oTa HE JOIYCKAETHCS 0 3aXUCTY.

ITiomeepooicenns:

Busieneni mexcmosi 36izu ¢ pobomi Imipa LIIJbBIPH ne ¢ naaeiamom, OCKilbKu
Maloms  (ppazmenmapnuti  Xapakmep, — CMOCYIOMbCA — GUKNIOUHO 021500601  4ACMUHL,
302aNbHOBICUSAHOT MEPMIHON02I] Ma CMITIKUX MOGHUX KOHCMPYKYIU, @ MAKOIC He CMOCYIOMbCs
6e3nocepeOnbo  ABMOPCLKUX — pPe3YIbmamis, wo 00epicani 6  pe3ynbmami  6UKOHAHNS
keanigixayivinoi pobomu.

Obcsiz 3ano3uyend, Wo  GuUsHAYeHUl — cucmemamu  GuAGNeHHs  30iei6/
i0enmuunocmi/cxodcocmi, cKnaoae:

— 3a cucmemoio Anti-Plagiarism: 8.0%;

— 3a cucmemoio StrikePlagiarism: KII 1 — 1.8%, KII 2 — 0.4%.

Omoice, 3uatioeni 3an03udeHHs. € OONYCMUMUMU MA BIOHOCAMbCA 00 ONUCAHUX BULYe
aopecylombcst 00 nepuioodicepel, 1o, 3 YPaxysaunsm HaeoeHux 0OIDYHMY6aHs, C6I0YUmby Ha

kopucmo xeanihikayiinoi pobomu.

7
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Kadeapa koM’ oTepHHEX HAyK

BIII'YK HAYKOBOTI'O KEPIBHUKA

Ha kBaJidikauiiiny po6oTy maricrpa

crynentku ___ep. KHm-24-1 [iyvsipu Inipa Onecosuya
32 TEMOIO Memoo a2enmHo-0picHmosano2o auanizy DUHKY KDPURMOBAIIONM 3

BUKOPUCMAHHAM GeJIUKUX MOBHUX MooeJel

1. AkTyaJbHIiCTh TEMH
Ha cvb0200HiI (}biHaHCO(fi DUHKU, 30KPeMd DPUHOK KPpUnmoeaiion, XapaKmepu3yiomuscesl
GUCOKOIO GONAMUNLHICHIO MA QOUHAMIYHICINIO Yepe3 3HAYHUN PiGeHb iH(POPMAYIUHO20 WYMY. ULO

DOGUMb MPAOUYITIHI_MemoOU_MexXHIYHO20 aHANIZY MAL0_eQeKMUGHUMU. Cyuachi eesluKi MO8HI
mooeni (LLM) demoncmpylomsb 3Haynutl _nomeHyian 6 00po0yi HecmpyKmypOGAHUX QUHUX,

npome._ IXHE BUKOPUCMIAHHA _AK CamMoCmiunux __IHCmMpymMenmie obmedncere I’ll?()(;.ﬂ(?klélﬁ[l/{

«eanoyunayiny ma 6DGKOJVI KPUMUYHO20 MUCTIEHHAL. Tomy axmyaibHuM 3a80AHHSAM € CMBOPCHHSL

Memodis, axi noednyioms_ananimuyni mocaueocmi LLM i3 myremuaeeHmnorn apximexkmyporo

ma Oaroms 3mMo2y imimyeamu_pobomy npodecitinoi ingecmuyiunoi KOMAHOU_Yepes MEeXaHizmu

cneyianizayii_ma_Oebamie, w0 3a0e3ne4ums NioGUULCHHS MOYHOCII NPO2HO3I6 Md_0emdanbHe

NOSICHEHHSL N02IKY NPULHAMMS MOP2OGUX PIUleHb.
2. Bignosigmicre poGornm mpeamverniii o6aacri 122 Komn’orepHi Haykm Ta

3araJIbHEM BHMOIaM HayYKOBHX poOiT
Bionoegiono 0o cmandapmy euugoi oceimu Yxpainu cneyiaibrocmi 122 Kown iomepiii

HAVKU, ONUCOM npe@memﬂoi' 2aJLy3i, 00 ckmom_ma npe()Memo.M GUBUCHHS € _MAMEMAMUYHI,

inhopmayitini ma_imimayitini Mooeii peaibHux AUl 00 'ckmis, cucmem i npoyecie ma memoou

U__MexHoN021Il _OmMpPUMAHTAL, 36€DZ'ZCIHH}Z, 06D06KL1, nez)e()aqz' ma _GUKOPpUCNIAHHA Z'H(i)()p.lri(ll{ii:

Memoio nodanoi pobomiu ¢ nidguuenns _e@pexmuenocmi NPUUHAMMmM _mop2oeux piulensv nd

KPURMOBWIIOMHOMY PUHKY 4Yepe3 NpOCKmYSAHHA M(in’lO()V, AKull_3abesnedye iHmezpauiio

DiSHODi()HMX OAHUX __ma__KOJCeKMUBHE NPULHAMINA piuLensb CReyiani306aHUMU __ d2eHmamul

WMYYH020 IHmeaekmy Ha 6a3i 6eIUKUX_MOBHUX MOOEIeH. 1Wemy p()5()mu 00Cs2HYMO BHACNIOOK

BUKOPDUCIIAHHS Memoois, cnocobie_ma_ancopummis_pose "S3AHHS_MEOPEeMUYHUX | npzu\",'/a()sz{x

30061‘[, U0 BUHUKAIONTL Y npoyeci npoEKMY8ans BKA3AH020 .Memody. Omoice, K()’(Ull‘(]I)l.l\'ClZ[l'Z;H(l

poboma mazicmpa noéHicmio sionosioac cneyianvrocmi 122 Komn romepui nayxu.

3. Ipodeciiiui Ta ocoducTicHi sIKocTI Maricrpanrta
I1i0_wac_euxonanns_keanigixayitinoi _pobomu_mazicmpa_cmyoenm Imip _Liyveipa

nposeug cebe KeaniQixosanum gaxisyem ma OUCYUnIinOCAHUM CIMVOCHMOM, 4ACHO BUKOHYIOYU

nocmasaeni_szaeoanns. Ak y npoyeci D03D06JZ€HHﬂ npwc/la()noeo npocpamMHoco 3abe3neyeniisl,

max i nio vac nanucanns noACHIO8AILHOL 3aNUCKU CIYOEHIN YCNIUHO 3AC¢60I6 KOMRNemenmnocmi

ma pe3yiomamu_nasdyanns. Imip Lliyeeipa onanysas npodecitini HasU4YKY Ma KOMNemeumuoCcni,

110 NOBHICINIO 8i0n08i0aioms BUKOHAHHIO OC()’I‘WZHbO-nDO(beCl.T}HOi' npoepamiul 0pY2020 pPisHA 6ULLOT

oceimu « Mazicmpy 3a cneyianonicmio 122 Komn iomepHi HAYKU.

4. Crynine camocTiifHOCTi Iij Yac BUKOHAHHS KBaipikauiinoi podorn
Pesyromamu_pobomu_ma_ixns_o0Ipynmosana npakmuind sHaiyulicnms 00epiicani_ma

06VM06]Z€Hi cmyoenmom 0CcobUCO GHACNIOOK BUKOHAHHS HUM YCIX NOCMABILCHUX 3060dHb.




5. HaykoBa HOBH3HA Ta OPHIiHAJBHICTH 3aIIPONOHOBAHHX IIX0/XIiB

Pesynemamu  KPM ompumani _6HACNIOOK _ 30CMOCYBAHHS __H08020 Ni0X00Y 00
agmomamusayii _mopeoeux__piuieHb HA _OCHOB8I _NOCOHAHHS BeIUKUX MOBHUX Mooelel _md
Mynvmuazenmuol_apximexmypu. 3anpononogsanui Imipom Lliyveipoio memoo 8idpisnsemvcs 6i0
HAABHUX _AHAN02i6 IHmMe2payiclo KIACUYHUX _cmpame2itt _mpetudun2y 3 aHali3omM COYialbHUX
HACMpoie _ma__6UKODUCIMAHHAM _VHIKAILHO20 _MEeXanizmy CmpYKmyposaHux oebamie Midic
acenmamu. Lle piwenns O00no6HIOE HASAGHT CUCEMU All20PUMMIYH020 mMpelduHey ma 3abe3neqye
BUCOKULl DiGeHb iHmepnpemosanocmi, Hadaryu 0emaibHe meKkcmoge 00IpYHMYBAHHs JI02TKU

NPULHAMMS DIULEHD.
6. CTtyninb 0BOJIOJIHHS METOJAAMH 10 CIIIZKEHH S
V npoueci npockmyesanns ma npocpamHoi peanizayii Memaooy a2eHmmno-0PIiCHmMOBAHO20

QHANIZY DUHKY KDUNMOBANIOM 3 GUKODUCIAHHAM GeJUKUX MOGHUX Modenell cmydeum Ivip
Lliuvgipa npodemoncmpyeas GUCOKUU _ DI6EHb  KOMNEMEHMHOCMEel, YMIiHb 1 HABUYOK

BUKODUCAHHS ITHCMPYMEHMAapilo IHPOPMAYIUHUX MEeXHON02T1.
7. IloBHOTA Ta SAIKICTH PO3KPHTTHA TeMH podoTH
Tema pobomu po3Kpumd, npome._o2i80 GI0OMUX _OOCHIONCEHb Md _ICHYIOUUX DIULCHD

nodexyou _mae_pepepamuenuii_xapakmep 0e3 2nuboko20 KpumuuHo2o ananizy. Ilocmasieni
3a80aHHs GUKOHANI, ale _meopemuyne 0O0IDYHINYEAHHS OKPeMUX apXimeKmypHux piuienb Mo210
oymu _ Ginbul  demanizosanum. Po3pobnenuti  6e03acmoCcyHOK Ol eKCHePUMEHIMAIbHO20
mecmyeanus _Had _CHPOEKMOBAHUM _MEMOOOM _3a2an0M _8I0N0BIOAE MEXHIYHUM _GUMOCUM

cneyianenocmi 122 Komn tomepHi nayku.
8. JloriunicTh, NOCIIAOBHICTH, APryMeHTOBAHICTh, JiTepaTypHa TIpaMOTHICTH

BHKJIa/ICHHSI MaTepiay

Mamepian noscniosanvioi 3anUcKy BUKIA0EHO 302ANI0M NOCNIO06HO, XOYA 36 A30K MIJIC
MeopemudHUMY _ NOJIOJICEHHAMY _MA__NPAKMUYHOIO _peani3ayiclo  MICYAMU__NPOCMECYEMbCs
Heyimko. Apeymenmayis _eubopy memodie ma 3aco0ig ¢ _gpopmanvuoio. Texcm pobomu

6i0N06idac HopMam NimepamypHoi MO8U, 0OHAK Micmumb OKpeMi CMulicmuyni noxuoxku ma

CKNAOHT KOHCMDPYKYIL, Wo 0euo YCKIAOHIOE CRPUUNSAMMS Mamepiany.
9. MoKJIHMBICTH NPAKTHYHOTO 3aCTOCYBaHHS KBadidikaniiinoi podoru, okpemux ii

YacTHH
Sanpononosanuil  memod md _NPOSPAMHUL _NPOOVKI __MAIOmb __ NOMEHyian 0l

3acmocyeanis, npome Ha _O0aHOMY emani_Modicyms PO321510AMUCS._NePEBAICHO K NPOMOMUN.

Jlis peanvH020 GuUKOpUCMAHHS 8 npodeciinill JisnbHocmi _(Dinancosux._ananimukie cucmemda

nompebye _cymmeso2o _000npaylo8ants, pPOo3uUPeHHs (bVHKZ/[iOHCZJla ma_ nposeoenis Oinbu

Macuimabno2o mecmy@anus Ha peanbHux OaHUX.
10. BucHOBOK NP0 MOXKJIUBICTH A0NycKy KBagidikaniiinoi podorn 10 3axucry, Ha

SIKY OI[IHKY 3aCJIyroBy€ po6oTa
3 o250y Ha Oocmamuiil pisensb 8uUKOHAHHA ma 3a0e3neyenns 6Cix HeoOXIOHUX 6UMO2,
gsanicailo, wo keanidixauiuna poboma mazicmpa Imipa Lliyseipu mooice Oymu_Oonyuiena 0o

saxucmy. Pexomenoosana oyinxa — «0oopey.
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Kadeapa xoMn’10oTepHUX HAYK

BIII'YK OITOHEHTA
Ha kBaJidikauiiiny po6oTy maricrpa

CTyneHTKH ___ep. KHm-24-1 Liyveipu Imipa Onezosuya
3a TEMOIO: Memod  azceHmMHO-0PIENMOBAH020  AHANI3Y _ PUHKY _ KPURMOBANIOM 3

BUKODUCIIAHHAM GeJIUKUX MOGHUX MOoOelell

1. AkryajabHicTh 00paHol TEMH

Punox Kpunmosauion € GUCOKOOUHAMIYHUM _cepedosuujem, 0e mpaoduyitini memoou
mexHiun020 ananizy udcmo _O0eMOHCmpYIomb _00MediceHy _eQeKmusHicme _uepes Gnius
HeCMPYKMYDOSanux indopmayitinux nomoxie. Buxopucmannus eenuxux mosuux mooeneti (LLM)
Ons. 06p0bKY _MeKcmosux._ OaHUX € NepCReKmUGHUM HANPSIMOM, Npome _nompebye Gupiuienris
npobnem eepudixayii 32eHepoan02o0 Kowmenmy ma_ycynenns ‘‘eamoyunayiu”. IIpoekmyeanns
Memody. wo noeduye moxcausocmi LLM i3 mynemuazenmnoio_apximekmyporo 0 niQ8UUEeHHS
00TDYHINOEAHOCIE MOP20BUX. Ditlelb, € AKMYAIbHUM HAVKOBO-TEXHIYHUM 3A60AHHAM.

2. Bignosigmicte po6orm mpenmerniii o6macri 122 Komm’rorepHi Haykum Ta

3araJJbHAM BHMOBaM 0 HAYKOBHX po0iT

Keanidixauiiina poboma_eionosidac _cmandapmy _cneyianvnocmi 122 Komn tomepni
nayky. Y pobomi_3acmoco8ano memoou CUCMEMHO20 AHANI3Y, NPOEKMYBAHHA NPOZPAMHUX
cucmem ma wmyunozo inmenexmy. Cmpykmypa ma 3micm_NOACHIOBAIbHOT 3aNUCKU_ 3A2AJI0M

GIONOBIOAIOMB UMO2AM HODMAMUGHUX JOKYMEHMIE U000 Ni020MOBKYU MA2ICIEPCLKUX podim.

3. IloBHOTA PO3KPHUTTSI METH TA 3aBJaHb JOCIIKEHHSI
Memy pobomu_QocseHymo, nocmasieni _3ae0anns_po3e sasano. Aemop nposie andaiis
npedmemnoi_obnacmi, onpayiosas 6a3zy nog a3aHux_0cepes, CNpPocKmyeds Memoo a2eHmHO-

OPIEHMOBAH020 aHANI3Y MA_BUKOHAS 11020 NPOSPAMHY Deanizayilo y 8u2iA0l 6e03acmoOCYHKY.
Excnepumenmansia 4acmuna niomeepodicye npaye30amuicns 3anponoH06an020 nioxooy.

4. HasiBHiCTH HAYKOBOI HOBH3HH
Hayxosa HO8U3HA NOJA2AC Y 600CKOHANEHHT MemOOY aHALi3y PUHKY KPUNMOBAIOM Yepes

NOCOHAHHS, _MEXHIYHUX inoukamopis __ma CeHMUMEHM-ANAILIZY 6 _MEHCaAX MYIbMUa2eHmmol

cucmemu Ha 6azi LLM. 3anpononosano mexawizm_cmpykmyposanux 0eoamie Midc _azenmami,
wo  cnpuse  niQGUWeHHI0 00 €KmueHOCmI _ NPUUHAMMA ___piulerb  mda 3abe3nevye

IHMepnpemosanicms pe3yibmamis.

5. 3micT KOKHOI0 po3ijay podoTn

3uicm po3dinie idnosidac_memi, npome _mac neeny HepieHoMipHicmb Y euxnadenni. Y
nepuwiomy po30ini HagedeHo 021580 Aimepamypy, OOHAK aHANI3 KOHKYDEHMHUX dApXImeKmyp
MYIbMUGenmuux_cucmem _miz_ou_o6ymu_OemanvHiwum. JIpyeutl po30il_0nucyc npoexmyeanis

Memoldy, aie MameMamuiHull_Onuc 83aemMo0ii azeHmié nooano 0euj0 CXemamuyno. Tpemiti
D030 BUCBIMIIOE NPO2PAMIY Deanizayiio, npome _00IPYHIMYEANHs 6uUOODY KOHKPEmmo20 cmexkda
mexHon02ill € Hedocmamuvo 2nubokum. Yemeepmuil po30in Micmums pe3yibmamu mecnysansl,

ane cmamucmuyna 0o6pooka ompuManux OaHux npeocmasiiena 8 CnPOueHOMy su2/s01.

6. CTyninb po3KpUTTS TeMH po0oTH
Tema poskpuma HA__00CMAMHbOMY DIeHI. _A6mop npooeMoHcmpy6as pPOo3yMinii
npunyunie _no6yoosu _azenmuux__cucmem ma__pobomu 3 LLM. 3okpema mexanizmu




00620CcMpPOK060OT_nam’ami_azenmie peanizoeani Ha_0060ni_sxicHomy pisni. IIpome numanis
adanmayii_cucmemu 00 pisKux 3Min_DUnKo6oi KO IOHKmypu (max_3eanux ‘‘wopnux ne6edis”)

PO3KPUMI NOBEPXHEBO.

7. SIxicTe odopmirenHst KBadidikaniinoi podorn

Poboma 6idnogidac 8umo2am__HAYKOEO-MeXHIYH020 CIUNIQ _HANUCAHHA, MAE YimKy
CIMpYKmYpy ma_6KMoYae _6ci HeoOXiOHi po30iiu, sK_om, nepenik CKOpouenb., 6cmyn, 027150
nimepamypu, memodoi02is, pe3yibmamuy_eKcnepumMenmis, 6UCHOEKU Ma _NepesiK Aocunanb.
Kooicen po30in noBHICMIO BUKOHVE C80€ (DYHKUIOHANbHE NPUSHAYEHHA | MAE YImKUU 3MICHI.
Buxopucmani _Joicepena HANEHCHO _NPOYUMOBAHL Ui _GKNIOYEHI 00 CHUCKY GUKOPUCMAHOL
nimepamypu, 8iOnogioH0 00 HAYKOBUX CMAHOAPMIE YUMYEAHHSL. :

8. HenoJikn opopmirenns kasidikaniinoi poéorn

B opopmnenni pobomu npucymui negni nedonixu. Axicms desxux iniocmpayiu (30kpemd,
ceimnun inmepdeticy ma_zpadikie v _po30ini 4) ¢ nedocmamnvoio _Ons_4imKo20 CNPUUHAMMIL
demanei. Kpim mozo, € nHesznauni po3bisicnocmi 6 cmuiii opopmuenus nionucie 00 pucynkie md

mabauyb.

9. Hegoaikn kBagidgikaniiinoi podorn

Y  pobomi _npucymui___neeui__obmegcenns, Axki___eapmo _ giosuayumu.  Ilepiood
eKCNeDUMCHMAILHO020 MeCMYBAHHs._O0Yinblo 6yno 6 30inbuwumu_Ons_0ilbul KOMNIEKCHO20
niomeepdaicenns cmitikocmi_cmpamezii 8 ymogax piznux (asz punkogoz2o yuxiy. Ilopiensnenuii
ananiz pezyibmamis euzpas 6u 8id sicmasnenns ne nuue 3 6aso06olo cmpamezicio Buy & Hold, a
i 3 imwuMU CyyacHuMu aneopummivnumu_memodamu_(nanpuxnad, LSTM abo Reinforcement
Learning). Taxooc 6axcanum__6y10 6 nposedenns QemalbHiulo20 auanisy eKOHOMIYHOL
CKIa0080T. 30KpeMa 8paxVeanHs ekchiyamayitnux eumpam (eapmocmi_moxenie LLM) ma
mexniynux szampumox  APL Ilpome 3a3naueni 3ay8adicenus He NPUMEHULYIONb 3dealbHOl
yinnocmi Oocnidgicenns. Poboma mae 6e3nepeunuii HAyKOSUll NOMeHYIAN, d_3anponoHo8anUl
MemoO  GIO3HAYACMbCL NPAKMUYHOIO  3HAYYUWICMIO O NOOAIbUl020 PO3BUIMKY CUCHEM

aABMOMAMU308AH020 AHANI3Y DUHKIE.

10. 3arajapHuii BHCHOBOK (IONYCKAETHCH YH He JOMYCKAETHCS 0 3aXHCTY), Ta
OIiHKA HA AKY 3aC/IyroBye KBagidikaniiina podora

Keanidixauiiina poboma mazicmpa € _YINICHUM _MQA__3a8ePUuleHUM __00CHIONCeHHAM,
CRPAMOBANUM _HA GUDIUEHHS aKMYAIbHO20 HAYKO80-MexHiuHo020 3asdanns. Poboma sazaniom
8iON0GIOAc GUMO2aM, U0 BUCYBAIOMbLCA 00 KEALIPIKAYiuHUX podim 0C8imHb020 _Ccmyneris
«mazicmpy, i mooce 6ymu pekomen008ana 00 3axucmy. 3 02110y HA GUCIOBIeH] NOOAJICAHHSL

w000 DO3ULUDEHHS eKCNePUMEeHMallbHOL oazu_ma no2aubienns eKxoHoMIiYyH020 ananisy, p060ma

30C/Y208YE HA OYIHKY «0o0pe.

OnoHeHT (Ipi3BHUIIE, iM s, 110 GaTBKOBI, IT0Caza, MicIe poOoTH)
Tleatwyn bsvngabira Teqecagibus B, whrope ok, fz/wﬂc%
4 J v M. ‘/ﬁ oy / /4
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