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The rapid expansion of the Decentralized Finance (DeFi) ecosystem and the
cryptocurrency market has fundamentally challenged the traditional structure of the
financial system. Features such as decentralization, smart contracts, algorithmic
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liquidity, hidden leverage, and complex interconnections among protocols have led
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to the emergence of new forms of systemic risks that conventional risk management
tools are often unable to adequately identify and predict. The objective of this study
is to propose an integrated framework for assessing systemic risks arising from DeFi
and cryptocurrencies by leveraging Quantum Monte Carlo simulation models and
Artificial Intelligence (Al) algorithms.Within the proposed framework, the
decentralized financial ecosystem is modeled as a complex adaptive system, where
nonlinear dependencies among protocols, decentralized exchanges (DEXS),
stablecoins, and market participants are extracted using deep neural networks and
graph learning models. Subsequently, Quantum Monte Carlo algorithms are
employed to simulate a wide range of scenarios involving market shocks, liquidity
collapses, and risk contagion, enabling the estimation of the probability of systemic
crises.The theoretical findings suggest that combining the predictive capabilities of
Artificial Intelligence with the superior convergence speed of quantum algorithms
can significantly improve the accuracy of systemic risk assessment compared to
traditional classical approaches. Furthermore, the proposed framework provides a
scalable and forward-looking methodology for monitoring financial stability within
rapidly evolving digital asset ecosystems.

Keywords:

Systemic Risk

Decentralized Finance (DeFi)
Cryptocurrencies

Quantum Monte Carlo

Risk Management

Avrticle Type: Research Paper

Journal of Intelligent Financial Management,

2025, Vol. 1, No.3, pp. 76- 94

Publish by: ©Authors
Tolou-e Binish-e Ayandeh Scientific Institute

Cite: Ahmadinia,M , Gholami,E and Bahrami,A . (2025). A Framework for Assessing
Systemic Risks Arising from Decentralized Finance (DeFi) and Cryptocurrencies Using
Quantum Monte Carlo Simulation Models and Artificial Intelligence. Journal of
Intelligent Financial Management, 1(3), 76-94.

https://doi.org/ 10.25843/JIFM.2025.8563.25583




b Jlemd sl 9 (DEF) 55 sk put o y90! 51 (ol Scrotamaw (SBSuansy (b5, 92yl
EFua0 ogh 9 (o9leS ol Cdge (g ilwans g dae 2,50y,

IR ESRVES PRIV PR AP RV JPRTIN

mehdi.ahmadinia@gmail.Com: Joue oxiw g Jues! (Jotme odims ) oyl i)yt alisios g pole aly oMl 3131 oKl ¢ Jlo o ppto (555 (sgoiils = ¢ )

Al ool ool o8l ( Jlo o yate )| gulis IS Y

Ol oy oy o8l ((Jlo e wb )l bl S -

LXVLEN

dlio wleYb!

sl 01658550y sl I I3k o (DEFT) 3 ps0 s (Jlo ygol wiumwsST oo (0308
Sala)lE 503 pas plai ola Shy sl 03)5 axlge b e Ly Jlo pllas i
Elplinb coge dadSSgn ple sdomn Gyl (laiz Jlo pyal (ooigS (K chiadon
Sl B Uy Sy oo Blate (sl yll oS wlond Siatuas slocSins Sl s>
)l Sl 4l ogly S ) tmgh ol Gaa )l ) gl g 9 2lelid
il glaJace 5l 650yt Ly Jlizmd o)l 5 DRI 1 (b Spats glaSis
35 peite et Jlo aSud cogyle cnl 3 wcanl (egtan (Ben slapi sl g (ogtlsS o) g
Lo SSn plee (Had et sl Kialy 9 00 (gilode (el odzmn phesw S lpisd;
S e 5 Bras (mas sbaSd Bk 5L GhKsk 5 ensS Jutnl S ete pé sla Sl o
gl oglsS P ige oy yoSl ookl b g 255 0 gyl (B)S 50k
98y Jloinl g 0ad (giluwdnnd Sy Culpw 5 (S0AE (23Lg)3 olib slacS 9 I glod s
b Ll (oS 5 oS e e i ()l gl 95 e 25l St sla e
ey i)l €8> W5 (oglyS slapi oSl SYL olSen copu b (ogime g

A3 iol38l (g ybolize jobody KoM gla Jde 4 Cuns |y Soitamnws

il o b
VEE/ VIV Eicdl s ol
VL VIV 555k o,
VEF/ AV o2 5l ol

VEF A/ Ll o

aojlguls

B psept Jlo sgel
Jioed laj)l
gl P o9
Seay Co pde

g3y 1dllie £o)

OB ©
slacSuny b)) comle (VFF) L Lo jnenl ol g ardl oME el (gren] 3l
Cilwdad b Jae 3,505, b Jizs syl g (DEFI) 38 et pe Jlo jol 5 b Spatanw

Y b)w ) 8,9 €+ ‘Wyb AS"'“ Co e 4.1).\.\.\)
ALV axbo

il i sl ol umnizo 13l

https://doi.org/ 10.25843/JIFM.2025.8563.25583



mailto:mehdi.ahmadinia@gmail.com

[ YA axino Ol Ko g Wi (gon! [diowigh Jlo Cu pdo dy puiid ]

doddo—)

&S Cul odd Jbo slacdluy; o wlodd 5l cnas Jus (35 JSS coge (umSM (6)5ld 0o 43 ohad (il dand allyglis Y o0
Sladd g 35 by daSSon | slasgerme lind b jSyatopé Jlo jgal Wi oo aiLd €5 posto s Jlo yoah lgis cod
o Slawse g ()M lopw (S b dacSil pls ot dawly (sladles @ 5l (g o Cuwsl odmjer S8 (6ygld (e Jlo
Gyt da ol dslo «gySply (omoply s laculles plogl Kl ciadign gools,3 51 odlitul b piasusgS] ! S o clled
2 o8B s ohls J§ 55 pRede 4d) 3] ol > sl wdle oal)d S et gyt 3 |y Alide SMalae g deyy cdiloyu
g beed)l 4 1) ()la lasle g oSl (| SKdngh a2 (Sl daw 3 Jloms laj)l Gk GRIE1 g las b SSon
Agoj oS yoloyd 5 iyl (BAS gyt 53)5 @l L (M (sl (VYT (o) Set 5 (henl) canl 03,5 > 0je ol bl
oldlite 5 BaSad e o |y dlaly i o sladles o 5 eSSl it o pllas 5 sl 03,5 pal |y o (glaalawly Cis
g daddgn (Sladla)3 5 4SS L gl (bl > canl (g )Sabavly (e | (B Jlo slodize I g hB itk 5 1S oo W) ey
Pl ey Sl Carge (Shy cal Syl palf Landlion 5 pudits s 1) S plsl el (g)l5550, slaps oS
LYY ols) g home) Cunl oids (Mol o pdaw o o lodd 4y cwjiand (5558 g Sldas sladija ol «Mloles

ol 4l olpor 4 Jlo Sl (lp 55 1) e ol Jtood el b g sld ptuwsS] @ dawg i sblie 3429 L
ol clacgly 186l (gl [SGgy ) ol S o cllad LS gl clmoles el o oS Lt o (slaylil M5,
S Gy Jo slapsal dainS ol Sl 0318 osliul wilize s JSSgn phe blite (Sl romes s jasuis
Wlg5 oo WSy cnl sl 035" wal )3 1) St slacSium 5l e Elgil Go0 dtsej il GLRe3k e odzmy el 5 (ool
G5 sl Jiomd Jo ptupmsS] Sl a2g BB BT g 00l jiite aSd IS 0 e 4 Jlo ol sl gjle )b
Y Kt 5 absl)

g ox &b slizl plo & ol JES! 4 ot Jlo s Sl 2o o S b MBS 51 3 &8 3,05 0)l81 indg o Sios S
5 o Sl dacSil ple Sbli) o Ygens Sy g5 ol et slafil )3 330 S5 il o |y i JS 5 ,Shos
sloshylp blite Sty ool Jodomn g Oglite Shatumw Sy Cudle (slard piunwgST )3 bl g5 0 kol oy slalil
Gy 4y Lilg D940 S9d Sy & Cunl 0ld Cge S pete et (slaBlpo g (2dply laSSgn oS pbe (SuaE (sla Sl ciaden
Clegdge (el (So 4 Lad (pl > Sotun oSy (6:50jlul 5 (Lol ¢9) el 51 098 Jitie unpmogST slaisn plo 4
Bl 5> Sottuger Sany o gladiged (npte I ST (3l g ) Conl ond ag Sty Jlo ojex 3 siaoj
sS Jeiwl G cwss &S ol LS dlagy cpl e VoYY Jle p (Terra-Luna) Lol wiumwsST (ailisyd (Jluzud sla olyls
Jlemd laalls plo cod b 5 )5k (S8 (falS clojw 0308 795 S 4l yw sletel ad (EalS @ Alg oo coi) ¢Sl
By 8ad a2lye (Ko glhon b giilie) (2oely 0js> )> Jld oS b I gk ligy (il J) (U e )3 398 oxiae
Calpw s (oyme 3 (s o pls siilon 55 S 1 (e o slaaed o casl o] Sl Al (05 S g o]
5 o) Wil i Kl e ] ) ol @b wleMbl JEsh (YU Cas w5 Swgupnd Canle > 4 > g 5, 8 ol
FY ¢o)Sen

s iadgn S8 4 (gyule e (Jlomd 55l Sp Sladlre boiw plai 6503 sbadlis, byl 15 gl 2 0gdle
ol 00 sdalie 3)lae 1 (o)l 53 .Wl03g 38l S oSy dalllae Cundl 35 Wj)l50, 1L L Gllwg 5 (sesd (o STl
wlo 4 ol BT 5 00l oxie US55y cptin ) alopw 03,08 7S 4 symle des S o b Madgn 315 S (gpdyeal &
SrSSSD ) oo B (Jlo Jalge SIS 5> wljglid Jelge oS ams e LS gdge cpl cunl oad Jitie 55 ptssS] laisy
(OFY ohlSen g () 158 o o] gl baomo )3 ot slocSiun



[ VYA axio Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

Sl laylil > Sy capde lp st Glacio d adpiy Sl glag)sld 5 (sgias Gigr 3 GEpS N> o
€989 9 005 lolid 1) Jlo e sloodly 13 39290 ety gl 638 Bros (63650k 9 Omdle (6350k lapts oS Canl 03,5 sbox]
S odlatl 948 oo g5 (Slo 50095 5 Slopicign sloosls I o w4 Gl whuswsST 3 WS i 1) Sle sbadlug,
ol 3l laginghy A8 SeS I3l ) Gngtn 9 468 il Glhe sdomy bl s S0 4 Mlgie (esiae (her sl
DB 5 Sles (g5)l50, sloylil Sy Julow 10 0985 (6,530 sl oS 5 BIS (£550L la Jio (Bres ac slaaSis &S wlodls
oiee Jl R Olysa 8 (egtleS Ol (6)gld (oghan (hen Sy b lojen (WA ()lSen g (o3]0) wlarils Jgd
(219 (SaBenyd g o S b Sy il xSore b (el LD sl oad gilhae Slslxe ple ) H5ebg slass)
e S5 5l (S oJlo ojex )3 e mald S sladilly Sl it Jhew e L] ez Blae (S b 2Uly
oty s8] ol sl Sy )] 5 oz sloo s (gjlodends (sl oostlsS 5cige cloniy,sSl 5 o3litl ogolsS lusloe
21y Jeist lagyluw 163 sl a5 A8l5 0o 9 0390 )10y 0 s (2iRod Cop I SN (59590 (Slasbyy 4 Cannsd
(VY ohlSan 5 (5 pamn) 223 8 (0 350 (5 50bS (o

Capdo e (slasby, 5l odlitel )38 oyl s 18 3 Wlyglis 5 o sl it ) (62 sl a5 4 ((glir> odzy Laoma
Mzl b laodjly Jlog a5 ale (clodiiSosls Sladd s Ygomo ylio gl Jbo -l dnlyo g2 g bl (elacusgione i Sa,
el iliseo (lipl Gl by sl Kialy 9 008 Sllogs (s e sla)ld) ()l Jioed slojyl ik &5 Jbs )5 s gl b e
e (ng 3,09y il (cxSese pilie 0jg> (] )3 Seati S Suny 3:5> bl &5 Naine (|, Rdmgdy 1 gyl JD (e &
dlr @l asle Sl Saa b ol Giaghy (el cl (VT (hlSen 5 (o)) Cul @Bl Gagjludnd 5 (soiae isn 2
Se Oy Gld pianwsST aosmyle (ol 53 Canl oad ploxl Jiznd lajyl g 39 0t 508 o ool 5l (0L Sottuns laSins; (b))
3 oIS aleps 5 55 ate s sl lpo docnsS Jesiol doJSSgn oo Laulsy o] )3 &5 3950 aB)S i )3 (Rkal 5 oy (Jlo a5
SbSsd (lpu alisie glag )l (ooglsS P50 (ilodend Sl odlitul b e 9o gliinl (ogian Ghor sl G5k
Sy Copte g Slpl drwgi 4 Klg gk cnl gl 39)ie Al Ly (0 )18 (s 090 Sy Calp sladlyg) 9 (Sl
A S8 bz o ol wiumgST 5 ()l clann] ) de ¢ Jbo 0l o)

0l Seotip oSy adlas (Slox (Jlo ol 1> o (28 (I 5 oM (e ol 0933l3s) 35) 4 425 L cgsae
i) ladse jl e s Sl oo (cog3lsS Slaslre ScellB b egiae (Bon Slacud)l oS 5l 4l (dlofy cuanl ojs>
ORagh ol cpl sl ausly Jlisl claglou (Gnoby 9 Jlo odomn laaSed g ) gyt oUly & A8 kol |y S
S ) S slapile b daalse ol wligly o)Saly Sl 5 Jlioms Jlo Sy Sopo ole Slodl dnug oz 3 AWyl

Pgdee Cgue S gyt (Jlo sl

ORR9 My 9 (515 (Sl -

St Sty ©580 V-

Ol s BT sladns )3 48 395 o0 Cguite Sy Capde g (Jlo Sl Slodl 3 ealie (n Fre Sl (S Suetusr S
038 cl> 395 4y (lod i da g cgalaidl lasles Glee Sl (5508 g wlop cla)lil i Sl Jlo aaSed (S
e L Sy i b olymu oy 45 claseSa 9,1 0 )Lil Jlo pllas S 5,Shes 3 03,58 IS g8y Jloinl & Suny g9 ol Can
aS i Sy BMS S5l dnlas sia L b1y Jbo pllas 85 Sl coles 50 g 0 oo Il plo a4 Wlgs it 1 Lico
Iy oolaiil sla i golas wilgio o ST 5 0391 5518 mle ()l Spotnps Sngy izt ol 13k b olgs <Ky 4y Sgaoxe Bites

Sl o 4Ly g e il o Siyg) S Ty 3la Sy S claslpd stz 3 25 g0 iy o a5 Ky el oo blito
Sy 3855 1 655 903 Yo oA Lo lap o oo 1l aSd (sl i s 55 Jlsto ccloglyons 5 o iiSly 51 (cloyos; 55T



[ A+ axbo Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

9 aloyu (sla )b ( Jlo Sluwte bcSb 4 s o 4 sdmtio YL ny claply (iso ) ssdbool aMSie ol 55 4 3gr Sadtinw
(VY (ol g L) cably ol o a4y oIl o adaw 0 1) (glodjinS sladely 50,8 Colpw Slas dlasdl

2 Sl sl oad ganie ale yo 3)ly Stalur Sy potie G5 poiopd (Jlo S| dnwgi 5 (Soh o)) (6y9ld Hoeb b
(5 s Snir Sy JalS B (slinn 4 ol o] bl sl 43l 2 ey sloles & (Sl o poiaé Jlo (slalislo
it @laasss (675 JSb comge Jltoms sl 5 (S lajseil d2lags lasly)l 3 da SS9 g pnas sl
) 35 ot bl & aine o) Seingiy i 6loms gl bl 1y ol g JES! iz 25155 sm ol 00 o (sln Sy
ol 03,5 slsul 1y (glaSics slacs pisa] 5 sds gl Glosen Lol cunl o3ls LialS |y 55 ate (slacSiuny (S 45 5] (uianwsS]
bt sl Glin (5l S350 o sy Bl 31 20 B Sents Sy 55yt o Laes 3 VFT oo 5 (pablS)
SSSon cniz @ 355 o il gl JSTg5 S o Lol @ Silond (b (Y G g0 @) ST (l 3 35250 Jlo Sloss Sl
A gl plo ey a0 1y 365 61 Wlgn i 6o Shas 3 BT 48 395 0 cvge lite (sla Swly cpl ol dtunly Koo
Olen o393 5l 315 plaaly Wl o (Sl Sl S > St G b (3ply SS9 S cunSid (ailyd (i > S Jitie
DOFY (o hlSen g (coomme) 125 )3 150 o 1) wiammsST JS 5 1S sloul ailol

S 9 03ads Sl b lse 6o > ool bS50 oo Jlite Sy o (3l > Ssati Sy clio (5t J 2
OiLS 4S 358 o o (lo gt (Siannly () 858 o 5B 0oLzl 3590 1503 saailobes yd (Siudi el 3l b addy e 4 ailols
Loaibolos oo Llizo ola Siunly 5 bbise olsso doyd 035 lomy] aSes S 55 (glod yiud (glatolyy ¢ ol b 5 s UM ss,)
ol slaysoms 51 (o sy (ol 1S sl o o pmn 42 8 anlss. Gl 55 o Sl gy Jloiol cadl i
DY o) Ken g (Bols) sl o i S Sy Slalllas

b b Glles ials Gaa bl gl ol de ST .cwl Jlusws @il gla sl 5l (gagimwe dlawi )3 (Kiuud 35505 550 pho Jole
O 48 Gl 29 s St Sy 098l gite S 4 S5 oo ] 4 S petend o g 03,108 (Stuwly Lol ciloss
slasel Lials b o, Sas o W] 465, o oo ploul a ol (pl 5l (g39d5w s a4l (o slaculld g aply cMolao 3| slosas
Oy o 4830 L oS Sk (sla il (B g 4o S sl &S S o (len S o Wlgiee )l 4 s
LS 5 (63l5) 395 yoxie jl3Le 5 (S b (R g oy 0318 Z9 3 4 NlF e 2D S @ S LT wle s sleiel
ol din Siabom gLasly|)5 5, o)Ll dadign (sladla) B (sl & Gl o Sealiunms S 1 S0 Jolge S L (VF-Y
sl (b )3 el 455 jn cusl ol oige pr Jlo saiald | (6l 255 lal g aimd 0SS5 ) S jatop Jlo slaclad
EMos £489 (i3l sl Jlo j3 08 gl 1) lonlpe odliiwlegu die lg5 g0 Wadldyl)3 ol )3 kel (g pdicam] 3939 b cawgidali
S dS 0gd oo i Sloj Eadse pl Caedl il ol Jluzwd (ol Y0 oyl 58y Casd jl corge diaigrn ladld)l)E 4y dasie
Sygmo a5 o alen 55U BT ol b s )3 9,5 415 oolil 3)90 wiloles ptin S yuie cdluy; oleie 4 plicawl a3
(VY ol g (g pinn) 395 piitte mgST yusl oo 3 lo 25

o pllas BNy 395 00 Cguie (Soh 028 p (i o lalazme 1> Sttunsr Sy e @lie 1505 (S 38 o mle e
sas 5k 5l b lles 1 o)l 35 0o ue (lapiimsST 10 g o Cupde Slojlw plaw o luags jl slodas sy &
bLa Sl )l ymoyte ym Slojmg 35505 mlo ploalee & Cunl 0l Crge £9590 (nl D9800 ploml Jliomd lacd by 5 )lBle
alhlws Ul o el glacar s 1 odlaiwlegw 5 (—teud (gbdodly (6,100 ¢ oyl JW5l sladilobn 4y 3485 .aLEl sl 8 Cand
o= 53 e slpadlie I (SOOFY (o)) Sen g (potiwy) dad (EalS ) )L S 4 Cand oges dloiel g usl diily o yoi 4y (glodiuS
U Laailebs oyl 5l odgs o 1y siadion celoolsyld 5lin e leMbl JUis] aidsy 45 situad gy cloodls (ypol cclotilols cdipo;
SSwd dld )l baailole ol lawgs 0l (slaosls &7 (Fyg0 )3 Mg o g S poilo s (SloaSid 5 (HBly s> e (b5
alos 5l Jlo Lol i (o)l 45 buil 10 alss Glol Jlo 3o diedgn (clash,l b b ouddlsu] Clopewas Wigd ol b

Slodyind slaa ol Wlgs o isu cpl 0 MBS 0ad o plsl osld pl by laddds o pde o Wil 8 dsaud da sl (o)l8 Cud



[ M ado Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

03,5 e 355 4 |y o, Stimgly drs il ela b )3 45 5,505 ote ol (VEo¥ (o) Kiad 5 6 yuiB) A8l 42l puosST S el
2 )1 o)l ()l ale p 033l il 38l sl (o208 @lie jl edliial 4y Jlo pyalcanl 3 set0 s (Jlo sla)ldb 3 laiy (Jlo pyal 3925
aidy ol o ol aasme 9 00,5 b3 |y 6553 b el S ()5 4RSg b aslgi e ol S et slaaibeb 5 o
G55l o olil (oole bty (o e o Gili8l ) Sy 5 (o (2Bly o 5 amdly dold] (glopony S5 4 anlyd ) i eolazl
h bl slatgs j| (e Slgi o ey (35 (iR (iad SlacSsd £589 oo 5 ol 093 (5slge SIS g Col (Sae
(Y ohBen o (alire) 295 oo (Sl ol 4 9 03,8 Sbxl

Szl ldllan 1S o L) Sxotanm (sloSonsy (655 UKD 5 ootee 5 35 3l by 518 il 5lid g gyl Joloe y; ogMle
PU alg e BWclyy Jalge g 29505 S55T (goluaiBl (3late (slise 2 0)lg0n S Ake s Slaseuss & And 0 L5 (5518,
g0 oy Ay il e oy M) 5 Sl LT il s csloalyls Sk 5 il ausls il k) 5 ase b5
oo (nl &84S (oo i I3 (YA b 518, Sl ¢ Jite LS (9 (LS e p ¢ (Jalp iz )3 398 (lodgs slaylid) (S S
s S o Ly (5 it ol ol 53 a5 (10355 (slasl, (V4T (ol 5 (00 5) 455 0t |y ied Sllgi g5
oberd Al oy it (Lo 3l e Jdo 4 e DSl s ol S 0 065 (sl bl g 8 4 plaBl S wleyus ) oty oS
o 35 atoyt o slalily 48 bl 5l a0 o ol 085 5 (Sl el dbcied yud il cage (gl s STy ol Nigd o
ol ol g ol i )il Sl g o (l)l8) i Uil S ps S oo cllid (ol Codgisme (9 5 9y 8l &9
VTV ohlSen 5 (630) w30 GRalBl) 5153 sl g8y Jloi

ool (533 5 (Jlo ailyglid s ylisbe Jolge I (las goome oz Jolos Jols 3900030 (Jlo itnussST 5 Sotangr Sy cggooee
lodgs slaylidy g ey Jlo slapyal syl OMen iabgn (sladls)l B (g pdyaml ¢ K08 35505 daailols oo Blite (Stunly
Slacg)le drwgi g)cnljl jle @al )8 1) 03,08 sl g8y dine Wilgi o0 A L Jali 0 b 5 ke o oS wle
o2 s Jlitoms (Jle Ol Cupie 3 (oulul (slajgpsd (o 4 sl Jalge ol lojen Jdod 4 38 & Sy (b)) cng
sl Ltalssl 5 oyl el S5l (o185 oSty cgloyli) n b dion 555 o St Sy Lo sl 528> S s

(VFF ) en g (sdanl) 15 g5 slr o] 1 03,28 el o S5 5 058) w213 ) (g o (slaptiusss]

oy o (S 4y 15 Y-

e 0l Sl g Sy o e bl (Jlo pole 5 (Jow lad,Sag) cn et S So 4 odomy ladSed 4 lai 3] claams >
S3,Sag) & Cusl oA g (olaill Slacdlu s g aloyw sbajlil (Jlo sbasles plee Jilite (sla Sily oljdl ol oad Joas
e laaSd 4 lai o darlyd iz 5> sl sl |y (o pllas 5513, (e sl (B (U5 a2,k o o (St (i
pl 2 o (sl ;3 Sy JiB! sl g5l )y g il b Lol b)) Ji5ls oo oy cuslie g2)lr sdm
(VFY ()San 5 sden]) 45 o

5 SWelwe (Lo balyy 3ol 5l &8 )5 s )3 dwgupaas polis | lassarns ©jgod e 1) o pla daaSed 4l bl
g b Jb ©ygots ol ple byl g 2isd g0 cinp5 b 1 05 S plsisay polie ol 51 Sy sitin ol )3 K038 L Sl
JS 0 ol Slbls)l g ool ar aSh el 31 (o Shg 4 ks a5 sja ,2 5,Shas a8 conl o 13 3,9, cpl Caodl g o 03l Liales
Y by 5 ) Casl ol il oo baly 9 a8 5l Lo adllas pilie o g 518y S5 clplly ol dtunly 45
=t 35 o Jlo il &8 sl oyl ol s sl i o (slopllas 51 ey (51480t oo el oS jaoed o plusgST 0
S Galisen )18 g dobis cglayljl ( moply cclodilobes ¢l celo ol ¢ Suii cela sl 365 bbb 5 (clas garo 43y
Wb S Opgods plugwsS] JS 45 3980 ol STl )1 b S0ase b iedgn clasly)l3 5)b jl (Kon o ol wid S
VFY () Kon 5 (stasme) 3380 b il plo s p 4 K5 o s S Capmidg i ol o & (S 2087 Jo bgy g o
sl Boiges 5 oS il clasgarme Lol &8 3l Lisled (£laSed BT K Sy & lise |y 55 p0t0p o pinepssST ool o055 ]
5 M pinsST glial plaw 5 (Ko s glogeul (Jlizws glaahls (Jlo glaaibols Glil %50 oxnles bao)S lisls ol )



[ AY abo Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

oSl (L iz Kgd o oguine polie (pl e (Slles sla Stunly 9 (Ko by lopw Jl (Jlo Laly) ;Sbs bbigy
A5 ot ]y €0y208 55305 5 Ky J (clagSl 13 o oile] oKty 4 5 03,5 by |y 458 sl olon by (oS b
5 oo S oolos 1S ol 53 sl bl sl iKanl conzmy o coaSed Lolal el S 5l (S (VF-Y o)y Kon 5 LBoLo)
s L 5505 5 48 o 5 s oS08 51 (53 i b e SIS (s oo 51 (5 0 it o5 Sy Cpmn
o, slolis s Cpen 4 Bl cglite a5d (¢ plocanl b (6)lul ;5 oS 585 4 398 0 crge Cglds ) 5l b5l (39450
S ) e e SLaeSs i (FT (oS 5 eBLS) el Jay58 (sl Cananl 5 45 e Bl 5 5l8
|y oo, ol 0,5 b et lbls ) sl yasls cl .ol doy> Cu3S o bl qopo clbo,S lolis gl odlizul 5,00 (slo adls
Slo wimaagST )3 g dalgd 505 5 6 YL Cgonl a6, 5 o] il yide 0,5 SO (cladign dax dxyn S e (g pSojl]
Lndibolas sl i 65V dy 38y (6l Yoano eyl bt il b 1y o Mol w45 lbailobs 35 jatopé
a2 )5 58b s |y 4l aag s S5 oo Loyl 3,Sas )3 M) 5 08 o i) le Ml Jlinl 5 (St 235 0 sote Q1S
aSs S 5d b 10 6,8 S5 3005 liae Sk aSl 08 e d5a5e bl sl 4 LS dnyd oS o Caedl(VFHY )] SKen 5 (43l 10)
ot o Jolite gla Sl (YU poe Sy 4 058 bl (glyls sladilolu 4 cusl oads ssalie 3)lge 3l (o)l 13 .Caudr 30
IS 50 Gloyosy YMS] dloyl conge Sl o bl opl 10 3 Sos ads b oyl 455 50 cdoeis 53 005 aSs @l baes 10 ()90
OFF (oS 5 (5pin) 39 s

Ol (L)l sl yoe 13 05 o 53118 (i a3l (nl ol il Co S po oty Jlo sbaaSid Jlow )3 )03 v (a3 LS
Ly (S oMbl e Jsl )5 ojluil s 0,3 (K, 45 amd oo b5 sty S 30 03 et 41 S oo £ pS0jl ], oS pylas
1y o JUis] Sl celb o Ysans it YU i o350 gl &8 lbo,S .3 dlauly i aSid clojid o o )b
6T (oS 5 (i) 255 450 Sl o o 5 T3 IS Bl 5 5o 8

o=l e oYL ol coiS e b (Suad Sy syl b ol dole sladilobw I (g5baw ¢3S peso e Jlo (sl pitigngST 5
S 45 iy 55 0 (S80E ooy b 3 et B 5 415 o Jae i cilisie (slo i o (15 ol & ol
S8 o o ey cnl 5l b salgs ST les 55 03 sl isu 3 ©Malae (il g il JUiil g axlge JSuio b bt
(VFY (Ko g an)S) 55 Wl Lot (i Suatups ccSnsy b)) 5 450 ol bl lolids 5 g5 o il

A5 53 1y S ol Byo a8 4y cojSye By ol oy S oS o cotiomy Jlo (slaeais 4155 )3 e pa3Ls mage
L 45 45 sVl cponl el Lo 055 <y olino ol Lol 1 am3 o )8 ansi 390 3 |y bl )] oS Lasls oyl 0,5 oo
Sl ld jl (So o )0 coiS e S ped 4 aBL L3I 55 a8l HIS 51 5 ore (slooyS L asly sl sy (oobj olbls)|
(VY Ohen 5 (6 8) 3580 wgmone Jlo (sloaSd 3 (63l Sk plolid (gl g8

S ool 5l 4SS (S sl ise b bLT s 4 Lol sy (394000 GlbLs)l 3lass i ST aaslols (B2 ¢ joto e (Jlo Lazeo )
Jlo slacSsd Jnl o oge i Jos 50 Lol iy Jlas 4 ColnS” gl oS 3 cunl (Son pladilols i diad Hl5)55 1 oY
Lol 8B lie 9 A8 plolis ) IS 51 Ll ooy sloe)S g9 ol b A8 o S8 (], Siingy 42 029 )by o po Sl S iy
(VY LB g (50) wimd )8 (b)) 5590 1) st S LS

L ol of (b & 3980 4135 (03] 4 Sy ol sl Sy ol ooy o2y Jlo (sbeSed prn s S 5 S S
Sigd 55 a5 oy S il e s Slalge &y Calyr o 390 Jita oy s 4 250 5] 25y S 59 aniolo) IO
e JUiS JLainl bl oy (s o815 4Sd s (S oSb sl oo blite Sy o L) 5L
(V¥ oo 5 aanl) wbso il 50 S5

Slolw So o UM Jlusud ol S 35 psals e ) alisie (sla s | Blg5 o Sy Colpw S pato e Jlo wimmwsST 3
Coly 1018 S el s lgie 4 1815 oo (Sob (o Sl S > (S Gl b diadbem 21315 S 4 (ol des (mdply
ol 5D sy 0 B3l o Wdligy ol 5l U BT s danly ;00 4 (Glop; O ygods nailols 51 6yl &S ol 5l aiS e



[ AY aino O o L gen [ xiewiod (Jlo Cu ke 4y g ]

o o JLo (SLnSes )5 > 55 45d gl pagio Sy Sl 2 oMo V¥ (olSb 5 (lyte) 39yt 45
9 «lbls)) g55 5l 48 laasius o)l o)lal YMiS] g laSed plp 13 365 3,8es Lais ,d 4 LUl 4y (6,91l 0,5 (clogg
A8 plneSs (Jolio 3 a5yl Lol il )3 (6o Cuoglin Ygonn chitaun l395 5 alia JUiS) (350l (o s § 05 5
VT (ohlSan 5 (gaoe) 292 dimlsS 5 ppdacaml SYMN s 50 s galS (sloo S 51 o390 Sliss 4y (o35 (Stuwly

Ll Jlasl gbal oo cwgin 5 Jlo s (il sl 350 5l Wilgi oo odmmn (sbaSis b a5 Wlosly lis il sla yings
3 e sl L i Sl ol (o (5o Jao 5 45 5135 i ccsinabsis oo S pm (sl 3L 5l oli
iy LBl el 1 3 @Sy loladl b amd oo ojle] Sy ko 5 o5l (clmoles 4 cublB ol 39 o wilyd s g8
(VEF Ko g i) S Sl oS

Ol apks (gl o ool 8 g o slaptuusgST U5 lo Jilod (sl 1205)08 g2l ot Jlo (sloaSis 4l cgsame
ohiie gl 51 ol bl e (slo Stuly 5 Mol doms Al dSu (glia 3yt (eln S ag Jols 1o &5 Kol Sn) 45 Am3 oo
o clopiupmsS] el sliss 550 ) bl Ui (e Slbl) iblo a5 Sy JE! sl ppune 255) ectslS’ (sloo,S ol
S e J (N Ol o slaaSd 4l S (e 4 S o0 Wl Sy Co e 5o ) Saly (Sb g S sete
g g 4l Jls sl Sy Gt o SIS 053 3 ol slo g (s

(DeFi) 35, oyt (o y90! piunsmgS] 55 03u2as (Jlo (sloaSads 43,055

o aSui 31,8 iy a5 DeFi 3 Jlo a5 s Shag

e 0ok GAED 5 BhE Crppes ag DF g [ @ sessposss e

G=(V,E)

b U B 8 S s i Jliamss o> B JSigys Ol 13 68 358 Linya oums B8 S Sy & lgise |y DeFi ptasnsgS]
| by et s g WU e

By alaiz s e iy

() LW i 53 3y i g Casdlid

©  Seaianms §8S3D s 3 50 3g0cassl

Fosliiad U o Julo § ¢ shae’y sl jloiad Jolide (gl Siunsly § (1992 (A pud o 2lugs p2 8Kadd ol Yol Aid Juiin S0y @ Sisals Gy
g i S0 013 |y Sasionans Sy A 9 (v BB lerlis Sl GlaSd sloas s
e e g i iy i A iy Jok
(e Bulg)) ol asgems :E
o el 5 U Sty S0 2 S5

DeFi atuuss! L3S las

A 5550 gasly A 5> Sty Catlpaw
(Degree Centrality) s
Pt i i i A i 2 ‘ ® ® e ®
A5 0 syl ® >® > @ > @ @
¢l ° ® © e e

sk i 2 g Sl 425 b sloeS

Aty elelbl ¢

a0 & Gililae 3 lo Sl Gob I Silgiise 0 Sy 53 Sed
9 pidia 4l JS

(Betweenness Centrality)

U s paame 53 05 5 x5 Glyee
830 i3 lmeyS

olise 38 slaabisly Vb Laarlins b sla0)S
A Aebl g

Sl il blas
ol 3 2 s W SaSya b lBoS @
s a5y alygsd b

Saaluss Sany Cazppan s B gl B3 o

sl (5,88
o o [(EigenvectorCentrality)
3548 0 5 53 1y AL | CensS =
. 4 559106
[ i Qg slooS & aS 3yls Ul Conal e
2y Juaze K23 JaSiil 7

= Dealds ol oSl (o yans 2929 9 AL £33+

pes slbslune lu 90 4Seh 5,9h U Sl

69 (i loye B G Gl e s G

« Closeness Centrality (25)

S80S &y iy 3 Ko 355 e 55 #

+ PageRank (cusal 45,) m— ks ek iy ma | 5 50ady oitansyet Jalas A 3im Gl 5 ot

« Community Detection (gals> Lasis)

DeFi ;5 oauzu o (sloaSuds Juloi syl

b bl Ll PaR3g) B3l g Gl Sy Sl (52 I S eaaici adgh Suw) e
S
(/, S Sl B JSinn 3 B0 LS ‘ bt e i s iy 5 S gasbias (lusteasds T s s s sas 00153 §BUES b &S Julod S5
Seatamnpas Sy ] 3 S5 S — Ohov adgl aitle (olulids Samngy JED 5o ppnmse i) — iy g 0aiSgae Slcawlan Cuprde b (eguae 098 5 Gilwdand)

S5 o sl by Sy

35 0 gl iS5 oy o slo oSsd oy ) I

Sty (25,1 3 o865 S0 V-
il ( Jlo Sy o i 0j9> 53 (a8 slalpl (52 b tns 0 9 (ool J (S Py Cse (silwand b,
B gl 08 S il Boluai jl oslaiwl 4ol gy cnl (ol adads gy o sled 4 odmn St S>3 g (Sluwle
3 S )i s gamme o(ad pé g oaomy b Jiluo (ilos o sl B (slo 4 oS s ol 4 sl lgial ()bl oaomn slamje
35y Ol D9bs0 035 (35S e LSl 3)50 )8y gy )l cl @S 59y 2 5 xSk Gk Sl 9 2550 Mg (Dol slagy s
5 ) S5 e My g Camenl Bl ad ol pas 5 (as it sla (Sily VLol Gl s & (il pd )3 054



[ A abo Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

2 o8)) e I Sy o padls anbre (slp ol slas)luslinl 5l (S plgiear 5590 (sl Jio (Lo lodl 2 (VY (S
= P9y ol 5 (e )8 odlatul 3590 (Sl (slagy sl Jlod g odamg litie (IS Cund ((boyd jlad (1m0 )3 (5] S 5 e
5 ol sladsges 15 b plgiee oS3l 08 (il Jdo e 1y (9399 sloite SVl i s 51 oS casl sl Juol
SLalpl 5l (S an LS cige (g 48 Casl ord el (Shg cnl 2905 (ilodend Jgd JB O L) s S8, dagjes ol
(WY 2Ly 5 Gawge) 298 Jods cngh g (i Jlo syl Sty Jebod 53 oS

Al oad iy i (X)) )0 a2 (ol STl il (Bl @i Sy (o0l duel ) 2 S cige By) ol dwn (2L oo Sl
o oo Jlosl pastie mjgi b (Solal yite S (55) 2 &S

bl 55 oo (Jlo (slaptiugms 5 Sz ol o5 53 ofigas coalaidl 5 Jlo Pluws j1 (gl 45 el o 53 (29, ol St
SLaain S Ll igjlodnd p (e o34 Glagby) (alpd (i 5> e dtas bahgy 4 Jo BBy g oty (Jlod la)ls Lo
Lol 6 SEasd gl Yoame o, LS g0 (sla e cSamdS o sl sl 5 g o ogudn polus ;18 Lulos (gl 1851 L5
<o gy ! 228 (o (095 lappitinnogS] ) Lol 0595 o0 48,5 )8 4 (o d (slacSinn) bl g 598 S oty Al
DFF (olSan o oBlS) Gl 005 o3 205

(St (sl il iaSgn 313158 )l g el (laSud g (ad e gy G 4 s Camle S yeta il Jlo pawgS]
O ) Al gdmdin g oz Sl (68 paemad (glad a5 Cowl ol o go ()8 e (gldlasd Melas g Lo sl olyls
o=l 3-8 Jbs (sl cpl by S bl s i Lo )3 (e BB L1 Wl e a5t 5l s 5 )0 SarsS e g lae
Sor(ITY (hlSen 5 (sueome) Cl ()95 il (Son Glaga )l I g il By 4 2B &7 (ala( b, S odlisl cptus
ol ]y i Jgo0 (Jloinl (sl o Sl (63105 sl S oy ISl 1§ S (o0 o] (cogen sl (B s (pl ) 5 g
sba b cad Ol ador | (calizen slagy )l Aol S pete el (3ply JSSgp S Sy i 53 Jle s 4 5lo
O3l Sy 355 13 (o 3)90 sl OMes 589 Jltnl g )5l (Sl Sl (gl Lulypd )3 Gl L8, wad 135 ads,
(OFY (e 5 (Bolo) il oo o BB (holad (giloand 325k jl il 5 At (515 Copalad pas )y Jolge

3 (S sl oas IS8T 55 KoM LS Cign g (slatusgie oS petayd Jlo sbaptans] (S ol b Jl ol b
315 03t (bt 93 sl S B 8> 4y olitaod sy L350 celbgg s 315 soled 2l iz ) )3 o tlle oy pimtee
Gygodn Cls clad i bl b yadio 50,5 ol Jold a5 clodoms (sladSis )0 Lol fcul (3 dobai sl yusio | g350000
Sz @Bl 2 (WeT )lSan 5 (i) 395 e (Slwlone (sladiz j b (ljil el 990 (o g A8 (0 45 (saelas
o] S e 1y oles 90 i apabad pite (glsh olS i (sl Y celigg L a5 bl Liulil Jao 5 ol (glapeite
2 il Loy, jloslaiwl ) (lul (Lo il 5l (S 05 e wB il Glal ()8 Glgie b Sluwle pole )3 o dliws
028 ) gdiee S Bt (e Jlie (la Stnly 3929 S 0 S (ol 5 jetepd (Jlo winpusgS] 53l odomn (slains
(VY ghon 5 (i) Cuss (ndy B 3)lge 51 6ol )3 o it St

(stodd Sl ol )3 87 s (glolil My ey o (a8l |y s (S 56 Jlomd b slaylil b cuplo cnl 2 0gMle
el 1315 Silogs Ly 5 535)8ld S pgmoiy 5l50) sBoolil camd o &5 sl Tams slogSll b 5 i Gloj slaosly 53 Ysane
so3l ol g3l i 5 il s JLo o police g aylil cul 5o Jlo sl yite Jlaiol @i &5 500 sl (Shg ol S o0
i 0jg> (1l 3 590 gl ealiel 3 wae ol 5l K0s (VT (lSer 5 (0 )8) 28l Lagy sl pglie (Sloyjg)as
2 e g G osnliio b5 KT & ps0a; S50 9 il Gl Sl o)lge 51 ol 5 sl bojito o oty Slo s
Iyt 29 S j1 ol glmajolyy a2t Al o oy (Slo Stuad 55 0l 9500 ST 203 oS0 b ol Loyl
9y a5 ) 4y B a8 sah it (la e Ayl o ) ik gl U puite oand Sl (558 Ygana oyl Cige ool (sla Jo
(XY ) San g (6 yi8) duy o0 s &y (55908 didly 0domy (Siumnly (sl )l Lo



[ Ao daxio Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

3 oalial ¢z Jlo clapiuns 5> sl Vb Hlhus Slhaslone g5 Lol i ol 1 S Cige el Jio (gl ¢ hlos jLaie ;]
g ladasd | dow a5l aS S eie e Jbo slapiumssST )0 Lol faad o alS |y IS (pl (sio b diadyu8 Slaslre slacslu
Silwdiae Gl alagte) JWd 4 GhRingh Sl (g)law (Jd> (e 298 Cguome s> glo e Cudgize (pl )l S5
Slabs) oS 5 bl sladlo DY (Kan 5 ol ge) At 5 Al g lidyg0 slage s Sl SIS g (S diges b
rSagy cnl 3 sl ord zolas acudgioe cpl p el cng 3,50, 5l (o plpieds (eotian (oon lawi eI L )5 g
48 39 e g ol ol 355 e o3litul Laden slagy i Mg 5 555> SVln] Gmjs lolid gl eile (Sl sla S
ORIl ildnd (oS domis 3 g a3l (W8ly slaodly p (e (SleMb] Sl (s (JolS (390 (Bolal sl 4 eadad g sladiges
(9 oS 5 s,5b) 3

o=l )b S e (slaie 5Slos 390 )3 lofug Cuerl (6 S digel SLSS 9 (uib)ly (S sl g Sl edlisl K3 (g5 5l
sled i axes OB jabay L lg o g Sloads sl Collas 85 4 sy (sl jlidyse (sladiges dlaai ialS Cun b laSuss
3 |y Sy S0 ol ISl 155 gm Uy o 5 o3l 55 oo Jlo (laiumssT 55 aimd nlS 1, (Sloolocs
9 032 SlapiumwsS] )3 0fgan 5 (Jlo (SlacSiun; Jlod )3 (olul (35 )5 Cige b Jie cggamme 21T F (oySen 5 (s102])
drwgh Oygpd syt Gla Sianly 3929 9 (Slwlne (acudgiome (o (aaSed (Suzmn Gl (o cnl b S oo Wl S yoke pd
o1yl 3 g ogias Sign (slaply e S Ly (gl (sloiy) w5 disly ol 53 03,8 ST 1) (g ol e iy (sloasens
e Sy LSl g 359l ol f Satus (Slo Sy Fal)lS g 5385 Sl sl 1y s ppme Wl o (o53l5S Slunslone S35
s w5 sloptass] > Jlo ol

o9HlgS o5 g0 £-Y

«ylol (g5lw e § og5leS Sluslxe b jpe ) Horbgs 683,504, 5 S g4 (Quantum Monte Carlo) egslsS o S'cige
(D o 53 g el enl 03,8 sbral  (DEFI) S o Jlo (sloptaupss gty iy Jlo Slarptonss Jlos 5 1 cspn 38
s glas olas a0 jl (b Bices 45 olacadgione (ul o) 5cige SeodlS slacsilodns S5 sbacysgioe p 4l gl
M Ay S Pl Cige & Jlo 3 distad (amtiz Slapias ) Slwbre Vb Al jp g bysio e (Jad o la Sialy
iyl sl onsIS SIS 3kt ol 53,5055 ol (sl s el sl gl (o] (eSilin sl 5 (3L 85905 (530
il wald 1y Jlaisl (slagy b I odae sl oo plajen (B335 Gl w5 (pds g 18 oo o3l (S Wges poria
(Quantum _o-5lsS" (55Luw s jla—o « (SUPEIPOSIION) e o 1wl jlgiwl (s0JS porio dw i ogilsS 550 5,5,187 ol
. (Amplitude Estimation)asl> 3,1, gParallelism)

395 1) Candg (ndiz I (S F Glojen (Ao Cumdy S 3 (85 1B Sl 4 Wl oo (509318 i S (a2 Al
S oSen @Yl plad lgi oo yl5b Calises (glags low (i y (gilwdnd gl & oS Cuslize cpl 4 (Jbo gilo Jde ;3 (S ol e sbs
Sy slad SO o lajen Gyso 41y SLSL slaSad g58y > g LS Wle yu j18, ( K Courdg da o]yl cuasd il
Sl g eyls cpolis Coodl cunl sloduoms 9 S5l b lad 4yl bl> 45 DeFi piggST 50 bl s ol isles egisleS
S e 0y (eaelal &g 4y Mol g b IS5y 5 Sl Lil38l b 4K (S Yl

S SIS 52 3503 0) L8] Al (63L5 35 (lajen sl 13 (oogilsS (Slaiusw (2Ul5 4 «oogilsS (Siloslae (S pod porde
Olejon sob a1y dasite (Sluwlore (sl e Kl oo (cagtlsS s S i 0 pLl (o5 Ojg0 ) Lagy sl (3l & SedS
il Jlazs oo b ygeke (2 b Ll lojen (yp (Sl (sline 4y (Shag cl ¢ DEFI ) Shatias Sy el dlzoj 53 .08 b
38 ol (oS08 sl el 3o b 5 Slgicom JMET 09 JMES1 e (moply S5 S 5T Jlto o 6 3 ol
2lio 5 loj diojlo ol 5l slopos i (65lwdnd «SowdlS sla Jdo )3 A8 Colpw &b sla iy plo 4 adide sbaoly)l,s 4

ByS o0yl (25 3)50 (Slge Do A o yus (ol ogilS Cgx)la 3 a8 Jls 5 el (63b5 jln (Sluslre



[ Masio Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

ol g o Do 05518 o) LS g0 w0l (linl Cp e ) So < Amplitude Estimationl, aiels 3,91  x cpgu porde
o1y SemwdS (sl gy Cond oSl gladiges Shaai b g Y jla €3 b 1) (ol sy S 589 Sl (e (Sl S5
Ladiges Sl pgd dudy b cuslizo g 3,00 S T gy aiges sl il 331 L 3yglp (slas ialS «(SawdS o Scige g, 5o .S 0
sobodn &8> plise 48 (dlassSan tuins (il jid Jlaw oy L) S (ppen 35,06 (cagilsS sbaty ol (ilde 53 b oo dge
9 Sl @i by j| yasuiie o o & liod (sl 390 Sl (55 cnl pdyce b aiges 2l GiljEl 51 (s e
)1 g3 55l VL (2l g e glaodls b &S S yeto et Jlo glabae )3 b (Rl a2 g BB sk jlidyge sladiges sl
A8 ol Los slare s pdplie g 529 Flles 53 (shodilS o (A8 Sl e (S )
b, el 305 4 038 o il 1y s gl 5l S 5 DEFT Sotsas Sy a1 oogileS o)1 g es3,)lS gebaus 5
A le dtwanpmdsy sla [ SSgy il slacoome Jolis DEFI piwwsST o003 j18 o)y 3)50 calisee (slags s cos |y Jlo aSiis JS
WS (o Jolos oy 48 o B )3 Tl pl sl ()87 5 0003 (sl JShygl a8 sl (236l slap pitly 55 poito i (sl B0
A5 35 o bl 8 1y Sl ) ooslsS IS g 1S Syl s JS 5 (glod 1S 5l Wl e lbo S 5l S5 )3 SasS puais i g
235 )13 S3lodend 3)90 Jo5 Jlo 53 9 by s S5 plgis 4 Sl i) 090 4 & (S1ASS (i
Lalsy @)l 1 6ol 3l Jlo (slayiito o oty slo Stuar (s3lose )3 ol (2Ul5 0,59y ol slocaie (ke S
Cage g odd Jld cnd 4 bulgy cwl (oo (e )3 Ll s oaalie b5 IS8T g0 4 liL (oole Lulyd 5 b SSgy g ool (e
(Bly slab )3 85 Jlo 3 catian gl bt (guad Szl (1558 5 Vgano o5 Cige SedS (sl Joo 339 o0 Sty 0 Sl
) odzmn la Sl g5 ol cosl B 355 ()l Jlslo Sl (S0 e b ogilsS oS cige sl )8y )85 4y (o205 (ip DEF
S Bl 1o 3 (5 b S5
o9y 2 055 g i €8> 4y ol lp bl Slle sl 15) 098 41 s 0,509y 99 ol Shes Sglis jiay S el
i & s ials oS gyebds Sub o il (6oL e o b 5Losyse (sladiges i il peesd (sllad yialS G dx i o« SwdS
gaw b dad g Soalite jlidy90 (sladiges as Gialjal ¢ cogilsS” (g 53 (Jlio ) sl yide dged plp oz 394> 5l odlatul pjline
ST gloasylip joboay cagitlsS gy Sluslone Cujo 5Vl €85 &y jli g o slal (Rl L o 13 2,5 (0 &g 5lad90 >
Glaiinin 5 ooy olos it LS & Mg o Jold 5 515 g b st Jlo e eizgts ol ) 2500
aS s, (Rel-TIMe) (555,50 o LSl (glino 4y (S 29 ol Sy Sty (6lbpotisas >y oo 139 yocio slusloe
Cogonl b yon @ mpin Ul S o Clled G857 g g el Y 50 4 (5)l50) laylil &5 alpd )3 ol Spotangus
(29519 LS Cige Jao (S Jutusl o (03] (S b S el S g3 (S SLSU pials @50 53 (Jlie sl 2)b Sl
oy @y GuiSTly el S el a9 5 0058 |y 4l o i b & Gl ol Calpe Jleisl oSl (loj ) Wl e
sLadbl) cwl cogilsS sby)lElesus Esb pas (b Cadgiome cpimae Cunl olpon 35 bl b ()5l nl Sl edlitul (Jl ol L
JB olles slalles 4 555 51 5 15,0 1,8 NISQ (Noisy Intermediate-Scale Quantum) 4 powge dls po 3 joid dgg0 0gulsS
D9 dzlge Cudgisme b Syh sy plide ) (agtlsS 9590 (Sl oSl 355 ol 258 o0 Coly 9290 (il Wpie ) RS
slaasd (85 skl b wojli 1) el )lgdd alie 4 355 (pog3lsS (sLad & oazmn (Jlo (slaodl CullSS il ogMle
ol Goilay BB ogleS slayloy 4 b
S Jse (xS 5 3509y cnl )3 sl (S gian (h9n b (eogilsS P Cige (oS ) ete Slarwgs (Sl ys I (S daCadgioe cnl IS 5
295158 w9l 4 (399 (e am lagSl pl g W9 o oalisul Hlil ()b smodls 1 oleiy (slagSUl g5l (el Bres 650
g B g & 1y (silodund €8> o cul (3ol SlS sladiges sl 4 diedgn (slogy s Wi a5 ol xS 03,5 o 30,5
LS o ol 1y Sluslre sximdolis Lids paslsS 9 cls (slad odimd yialS” (id cauas (bsn (g lidle i 3 a3 e il
4S5 S bl 1) Sy Copde s e Sl e Jud Ml (oguae Jigp g (o58lsS Clubre Gl (2l Ken cpl ylai jlate |
Sy aogz)ls ol )0 WS (e SwdlS sla s a4 Cud 3V Hlaws € L) 8 p0k0 e Jbo sl i Hl8, 1506



[ AVado Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

ly i 5 ity BB 5 Ly oy S lsie 4 oSh 8 013 lSim el 02l G lsie 4 B o> St
P9dise (silo s
o) il DEFI (shagiss] 3 Sonts Sty b5 3 0351 lol3) e imie | 652 ol s sl olS ign sgpacne
33lit Gk 31 €85 d9u0e 9 o5l iloislye 5 RimR i Gk S (il ol G e lmlne (S pSadz SialS L iy
Silwosly Loty 5 )lidlesi slacodgion dizsn djls oo pald 1) oazmn 5 S)j sl Jlo glaasd Jlog (el cael
Sl phgy ol Sea55 ol 10 45 w0 L5 (e gian g L o] cuS 5 g agtleS (slais)sls anwg L9, Ll )l dg2g (lizzen
NS ols 62500, b dlis & i oldl .5 s Jlusws Jbo slalil 50 Shottinon Sy o pdo j3 ol slaylil 51 (S a
SloapiumwgS] )3 Solugw Sy (b))l 13 (Sohae (oo WS 4l Cygod (5w (ol D9dee Bl Led (e b Shwren g A
Joos bty Cole 2 1) (SIS (ras (adSid 5 (s 615k (e 63k (ol g g WS (0 gt ) S pete it o
Lled o
DeFi g1 miumsST ) Sotmens Sty (s2li 31 2 (Egma0 (g il 0-F
Sl L 5 (St ot I3l cergn (DEFI) 35 puiané Jlo ool 5 Jiorsd s (sla e gy S ) sloJlo
2log lasns comle s 4 4l ol Bas'es e Vb slus g Jlo slayll 55 5l (30 ks d (Sazeg ool sl 0ad Jlo
laie 5 o)lel (it (sl by, el i ) sl 0d U85 35 piaosS] iliseo (dlinl o (o b slo Sty 5 (gl
Sy 1) sl bl ot g e )13 JolS S sl (S U5 (orwsladl SewS
5 b e by (il i olay (slagSl glseinl Cubll omeols (553k sl ) 1 s S0 b (o gias Goon (Jilie 5
Wgd e Al AV g proe> Alugy O g0 ool a5 DEFT (clapiumssS] ) ohaga djlo oo @08 1) odmy (slo)ld) iyt
oo (ol 5, gy dw cyisu (pl 50 a8 ] Seatiunw Sy byl €8> )] o (08 i Wlgh o diasion (sla Jde I odlitu!
S 0 38 o 290 (B)S ras SoaSid g (o 6153k (Bres 6350k Jold (eguan
Simins Sty o5 13 G 5 75311 -0-Y
g ol oahb ayYas e claaSls Gl p &S Cul (sguan Gigr sbadld oy eee 5l (S (Deep Learning) s (<500
Lo bl ced Jolis il sbvodls 8 posto pue (Jlo ST 53 01 (s o (slavodly jlosomn slo S i &lyal 1> VL Uy
i i (sl Sy 5 e 5L (s (S o5 ol o S0 sl LS g (K208 Cmhy OlplS 1 ol oo
8 ekl 3)50 Jlo Lol g8y (miinr sy 9 48,5 3L )093 Cjgos |y odomn balyy ool WlF e Bree (s sloaSid
gl Ly pj Cogo 4 BaSed (ol ) Gg)e o Al Hlsle )

y = f(Wx + b)

&b () 5 bl(D) dagyjg o lo(W) (1S slagadls g poe uad wile) Jlo (slayuiio Jol (6399 ,100(X) el cal >
Wl pastie (loj o3l Sy ) Statisnr Seany ghaw b Sl dlg) o g8y Jlotnl Wl o (V) (293 ol (b o (g3l Jl
) 3005 Uit e a0 5 by 55 4 (53 i sl e B3y 45 ol (9 o (650 ol ol
2 GLSE Ol Jlie lote o)l (slodag Cuonl sl iy BBy 5 by ©ad & o] )l & (6 )l50) slalil o (S
2l (28 LT (g g St culld L slesel ( Soai Jold Jelge 1 oromn (slasgoome I (8L Conl (S (58 Sl S e

At )] bl 4 3B ool gla Jae 45

A, DeFi glaylil jo Slej slaosls Judoo 3 cone i LSTM (g)loso 0594 9 (RNN) iS5l was (cloaSis S5 (g
S350 3l oolasiwl o jd S gyl 1) L5y 40 lei (sagy 5 00,8 slwlid |y csesily oy sla Siuwly 15,006 b Jas ]
LS S8 a4 jd oole e sla)lidy b Souss ials lou chailis plliang; olelud & Llg o Guas



[ Masio Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

Sy Cut b0 )3 (65 oo (6 5lwdinte 9 (985 (5 S LT-0-Y

L ladign Jole G ol 4l oS ol o giuan oob 4 pin 3,55, 3,505 S (Reinforcement Learning) osés (s,.500
S =S o (glys iy Cunwliaw oyl & cdag > b bbb cdl o g calises Sloladl plovl b Jole cogajla cpl 53 sl oads (slhb baoscs
25 )

Laplyou 4 STy aie slasplyinl (Ll sl Nl o (0585 (6 x52b ¢ DRI slapiunsST )3 Sotns Sa) Co oo Ao 5
(8) ©ygao 4 Sao Bloladl g (S) ygo 4 piluw Cumdg ¢ Jdo cpl 1305 5,8 edlainl dyg0 (6485 Copde g (S il janass
Db Ol ) S 4 Q 05l @b S o e

Q(s, )
boodjl (ool el jlade oy &S ol (b (650L (Jole Ban g ol (S) Cumsg 3 (8) Joo plsl (o)) otimdjlis @b oyl

S g ) Sy s (g2 208
gaw 5 b dSSon (2 Gl lib Glog Glise (S8 gaw A5le (ol pite Jold Ll o i Capmdg S peite et Jlo plusmogS] 5>
Copde b (5,054 835 slacaluw o yuss o 23ply (gl JSTg5 53 0500 79 padas Jold Wlgh o b Slaltdl .aisly ]l s lo yan dloie]

il S 83

93,5500 polie Cygods juwi s 53 9 bgy slalae 13 Cunol B i) (sla Jdo M &S sl (pl 3 0585 (6050L Juol Cojo
S Gl WS oo Clled 10l Sllugi b g atelo VY Ojgo 4 &8 (655050 sla)lil )3 (S cpl e Gadad s bl b L1y g5
zlpewl @yad oSy LSl (Deep Reinforcement Learning) suwe (s (6,50b dile b piy (sbadsus cpiomoen.s)ld (gL
N2 Sy Copdo Gl dawgi sl Sl o a8 5 ol A5l o @l ) (sl (S el B L (nae laaSid STy
e ams s (uiSTly )hL il a4 Cond S50 &ygeo 4y Bl i 45 gl5S 4 25 1,8 odlatwl 350 DEFI (sl STg, 5o
S S el ol S

DeFi glaSius Ul g5lwso 9 (B8 omas WaSlus Y-0-Y

sl el el )l da JSGg, bl ] )3 sl ol dagpma g (51aSd 1B Lo S et Jlo plusS] slo S i et S S
e il ooliiu] ( Seatuuw Sy 380 Julod gy plplo s Juaio 508G 4 oty BIS S§ Oyoo 4 b o)y o (Souds
el (63908 35650 Yo )3 1) e (SIS LSl Sl oS

SilwJie sl copible (60530 (slaylil o sad i 5l SS lgiea (Graph Neural Networks - GNNs) 31,5 uae (sbaaSus
Sl alal, oms o Lis (6dge) Jb o s o 13k b JS5ay Ky atisles (NOTE) 0,5y o Jae el o wblons shb olaylisbe (s
ool (S8 by b

2 s Spgody ) Sy Calp 25,36 b Jao (] 45 395 50 (31 bl ] Satis Sy s )3 1S (s slaeSed ool
2l & Cilisee oo 25k | Slg5 g0 JHST cpl 98 JHS )l SS90 S ST« DeFipiunuss| )3 a8 (gjlodrnd &S sl
Bl o prly3 1) o Coliw Jlean] gla pns o i oKl daslgy cpl 8,5 a5 3 L ls GNNLYg e o yiso

A5l SleMbl Uy (S Jisl js ol i o8 Jbls x2S lolis | aSs il clbo,S 15,06 b Jue ol K65 (gow )
e 3 a0l L (ol s b 5 15 ol oo sl Sy e 5 (G (slocalis (3o sl esS (l (ol
S S ol ol

leg 9 L Jobos gl wola ogile 6 Nlg e (098 5 Bres 6 x50L SlaJae b (SIS (nas (laaSd oS 5 ggerme
e bl |yt 55 opm 3 (o iy b 5L plojam S oISl 3,505 (ol 55wl 55 et Jlo (Sloptagss]



[ Maxio Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

Syotumw Sty (21 3)] )3 (Sghuro Gogh idi —) Jgun

Sl €y 5o kol 3,5, EPan (g 3,59, DeFi, 2 5,,8
oy baily) (giloJio (Ul b glogSl gl el Gros 5500 il eblog o Jbo sl npin
b b b ()5 5Ls e (845 oS sl (6500 Sy sl 5 (SHA8 Sy e
sl by, (g5loJse 4 Jldlo oo GBS mas laaSis SS9 ole Sy Colpw (ololid

Sl ) (Gl G (S (mas (adSd 5 (sl 5k (Bres 65k Jold JoSo aw dw )3 (egian (Bgn (S5 jebay
w28 1) ol sledls jlodomy (slagsll gl saul (LSl Bras 650k S (oo Wl Stpots Sy (b))l glore (2L 5
slasd sl (SIS (ae sbaSid g amd o byl Cushad pie Lalpd ) Al xS el Gln 292l (S29E 6150k il
Sy Capte iodgn St | ghdr Jod dagi slp sl 0,505 4w (nl G 58 oo Silo e 35> ©jgon |) piunsS]
2 9 ot 29 Ak s 3l b Condy Jloo 4y 38 k5 o bt D5l 0 ool 35 jete it (Jlo (slaptuguss]
il aalgd 551y Shatnew (s yliou pwly )0 S i

rgn Jsir o bl i 3 (2l slagesd ool (3 5 g onle LIS oty € iagh (SOl a2yl sl o
5945 oo 40l il s L

LTy T e
SLmi) i 5 (DEFI) 55 et s (slngtamass] 5 Snis (sl ol () 30 b gy ol (e sl
lopasls a5 b sl sbosly (gyglaen Aoy 51 b A8 o S (5)lane cpl il 0sd (2l 4> (gilone S B ) (Jliom
slaodly bad g pwdd ((0ildy 50 paduine il 4Y pa Gldle cpl 50 A8 sbul deded g LSS (Llod 000 S a Sy (2
LS o W) (655 paenad (gly odlitnl B sl jasls 4 Jl
cla STy Jols Laosls ool )15 558 5 oS wiamangST 1 asiodis g 03518 (slaodls (gyglaes p ol 35 105 wanss 4Y )
oLl S sbml @Y (pl Bua s by JS1ol ©ledbl g 9 j0to pd sy Slpo cllad g Jestasl (6485 sl > «slo 5500950
238 )8 gdm o Llow sl Ul Jbo aSls  8lg Cundg I joyd g ol 02l
A SO Oygody DRI it sST el 1o ol 50 355 oo (55w Jde pitammngST caliseo 15050 e Jlo Mol jlisbo pgd &Y 3
1St Jue cnl 29800 (2ledil o3ld (S le o 9 55 poto o (Sl Bl o sS Jewtsl ((poely SS9 n e Lily) 5l oo
.))l.wu.o w.ml)s I) ‘S.w.s) wl).w osszn.s dl.h:)w 9 u.iu.\.@.s Ul")> ‘LQL;‘WB L;:L»Lu.» u&o‘
slaasls wils ola Jao (yisw cpl 0 0y olaid] couas (osn 4B i (sl oSl | eolaiwl b odly Kadsn Juloo 4 pow 4Y
9 00 zlyoiwl osly o ey eI b Wgd 0 48,5 I8 4 815 e cadSd g yoystui g b (g lome ctonily aladls
S 5k 4o (eole s gba)ldy asuis 5 Gllug Swie 0 @S L Y pl Db slolid g (Sl bl
I rSen Gty bagygabee cdls o ol 53 9 oo o3lital (o (Jloinl (lagy )l Mg sl b iy (ilodnnd 3,505, 5l pylea 4Y
5 Siwd s sl )l wiedden (olaald)lyE 4 oyl s iy oS il botus Ale oladlid ) Jolds a5 20,8 o (gjlwdni 5L o.\:.;j
Wl Sy ol 0518 9 Ok Judog g Sz bl s ply 50wl (659l Liomiw Y ol Ban .ol (oolazdl M clacS g
WSS oo bl Sy lpde 5 IS Casliw (gl (awlio Jl3al g 03,8 wal)8 1) wiuwsST (5 Jbo wld IS cunss

DeFi s Suotunw Sunnsy (25! 12 (idg3 @iy o2yl -Y Joa

9 locs359 &Y ol hol sl &Y
¢ DEX ¢la, 12515 ¢ pmS D claodls B osly ¢ 5lwds LSS o 2l ySewl
i s b oL oSl (e e b sy gfas sloodls (gilod)lSs g &l5e g
‘ ' Shsl sloosls sn g8 Sl b2 il gibie jl pls
S35, e Mol 81,5 L
wbbylisb S sated (Jlo 4l bl g 2815 slaols S (g3l e sl ps> &Y
Wk gl




[ Qv axbno Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

&> Lhd)g)g Y 0‘92:— uJ..ol .\A_»T)s 4

. A A L lolis s closS oo
ik kE) 9 Sy S Slj g laSud slosly Eyeae (e Sl Slogs | S, 4 i) P ¥
Ly (o 9 2R

Sy slog yluw ac oyl ymu 5l ddmie slags lw Sy
S Sz Al s + b Jso i s | ST SIS sy

Ssoinnns Mk sleses g Jl

CI) <SRI <CVaR e S S, 4

ol e 5 4Tz 2,505, S tiafl 5 et Jlo (Sln oS 3 St Sy o) 45 230 G5 e s
L8y 383 g el Jlod (LSl iy iy glagiluand g (ootan Ghon slapt oSl (laSd (gilode cslo s sloosly oS 5
Sl 7S o i s S5 laisds Wlgi o aSL o)l |y 2930 sl Sun )y (sl Cobl baisas jidle pl Sjle o pblyd 1) piuw

D5 )5 ookl 3590 35 0] slayl oo o e

JUgs o)l 9 j5yaio ud (Jlo gopiumwgST 5> Saalmw Sy (2Uj)l

Blockchain On-Chain DEX Stablecoin i Oracle

1 wy Data Analytics  Transactions Flows Data

~

0313 (5 91 Raz

e —
2 4y e o -
S gjlagse | ‘ X < P s ;‘g

Institutional
Investors

v

P —
3 ay

I { X ~ 1 _____[EES o

LEYuas gD

Graph Neural
Networks

((eem—
4 oy
sjlwdads

29195 g, S ig0

'\»
5 ay

CVaR N ; /‘Q-.%ﬁ

Conditional Valye .

at Risk ] i
ontagion
Index

O3 (3 dminy Dol -V USS

Gy 92 )l S5 y3l55 9 Llje) Y

IS oy bl b g (DeFi) S jeieps Jlo slapiumwsS] 1> Spottuns Sy b)) 0> > Giagh ool wlaidn o)l
Sl lapias (Sly Gl Sizm 5 Sy Copde i gladie le SIS 3l (W &S 3980 guine ALl )ole 5 Yz lad,S0s)
b Gimaiy ol o 0034l g ls s itos o3k (sl )bl 5 Ll Sl b o s slaodls 5 Bies SuudS slaJbo 45 s 3.0 5 1) (g
slaylil slabad (obg g olety by Sy ((ad pud slo)lid) Cunl 3B bty Sluwloxs 5 (oSl o (o gias (h9n 5l Glojen xS0y
Lo (b (it Jlo (slapllas Y DR piuussS] 45 35500 (26 Ll jl ozl ol Cadl i8S (g3l Juo a2 )i g0t | 55 00 8
2l Y oMol jlasd S QB asly i Spgon & o slacSiun) (lae (rin 3 ol dlugpad 5 oddae edomy Al
Cooly A5 alg 0aiSelyeS (> b aBl s 4 prie «slaSed sl ol (585 a5 > g Sy il gl B 455 cnlplis Nigd e
w3 )] Sy cilisio slal lojon Jlod (el gale Jao o usdly (ol (85 )5 0 b (eolecidin

w2 9 bb ORIl nghe 83 a4 2580 el S 5 cpl sl (gl Ol b (egtan hor S 5 Jde cnl S Shy (nrieke ]

2l Jlo wedas sloosls Sl leiy slagRl glsctl aiby (egtan (g @ly 3 S g dgmte (a2 BB US54 odomy (lagy b (B33 sy



[ Y aio Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

S eIBlen cnl oo wal B olisS Gloy )3 1) Sl sl 1 (glod S vz ) Sl agBlsS (giloand (i5u oS Jb 3 o)l exe
Db o Dgmne Lozl il Sbs)sly (e |

g0 Sl dopllss oo S B 1> Csple cnl slacsygly g Llie o ree cashl )

SOy Do )l G 55 9led g Llje V-V-F

Bly slalams )3 Jio 53)l5 Sl 5 s ps B> B )3 age i Ky o &S 58 gl Lol jeme a3 plgie |y s ol slagsysls

losds )y ably,lis Lo @ jgods W gygles ol 5 Jgd> 5o 35 Jle

iy D925l (15 y9l95 9 Llze —Y Jgua

LSA:K ‘5)9"53 u.Lol 3)5h’w3 3)5\19& T s,
Sluwlxe 5 sgiae i 3,6 i , Slogiloand b opble (52500 slaJre oS 5
laben oloj 21 5 i <5 Ll 1
solsS oy (slagy )l Julows (gl sogiileS
o SSon 5l B ©ygon Jlo pass] Sl
DeFi g il (sjho 2o Sty Sl Sl pon 5 iy Ly (ool e 2
Lh&l)l.l 9 ul):)lg
Sy Gl lojon o b i Cundg jl @ols a4l $lygld clacus ) § (o8 b Sy Glojen awyp 3
3 _ d‘)’. & lwdd dl.as%)l'm) 9 Léq)lb' slaodly )‘l o3l
St gloglw (opin Ol &89 5l L PR3 slade (Sl 4

e €8> D90 (sly Moubar bty sl 5l ool

Sy (pwo30 lad ials Sl s g5 pronai jd sloisl cuilB i34l ) 5
skl
S5 SLSIL Gl ool LB 0g2jle (b
S slasleg 53 30,8 ol Wity S s 5 o &)l o ’ TR 6
la)$Y S,

L5 5l5 ali Jolos Y-)-Y

2 Fsman Gigh o (Jo 3 el (ogtlS Slulno 5 (s5iae Gigh (i Sslite 0l 4 09> 53 Gl o)l () Sl et 3 S
S 5 ool S (o @l B 1) bagyliw Sl i o> (slge (D)1 (Ul (oaglsS Slusloe )15 3 5eT (lay slagSl glSetal 5 Laodls Sl 6 S0k
Sy K)o Jibw obles ( oli8len opl donis ol € Slavbre 60200 o 5 Ciiedsd? b 45 398 0 ABed i S dbxl csly
ol 0l Sl Sl l3L 5> Sootnn

o > i e s Jie ©yg0a 1) Jlo 2l o o (s 51,805y By sl DRI piosS] (gl sl (g3lo o pg> 5l
ole JUST (6l oSy (slao ST ool (Sl (laSud o (pl 29800 485 55 )3 dtwguends 4 G plgied plusnsS] JS 0l
S oo My ) jgomoinmas g (S e 42 3,5 rdans | Sy ulos s 53 3jls 0 ol yd ) sns gl bl

Opgody (K S 951k Sy (i glaJbe 51 6il 3 Canl Coyle cnl wree G Shg 5l 5% (2 58 Sy gamtiz lojen Jlou
ool S aiile &il)sld oSy ol 5 oM i diasly o 4y b4y 93 (ol DEFI glaptuusS] o & Jbo ) wigd o (g 0 4>
Sy 5l pols gpgad olal opl ol (58,8 Jlai 3 b (ool wonyls )b ol dbul 3 ege i 35 STyl o JMST L iaddsn
S bl ol o)l (ol ey 3l G 1y ol gl sloailis alolid Ul5 Csmle ol cShatins oo e e jland o &) Siatus
ot 2l e o glosles a3 290 ool Sl slogy s (giloand § (6)18) (slogll 5550k ((Fo)b sloosly Jlow oS 5 )b
AL 30501 | sl 4Kty llsdl el o35

ol g jlwodks ilus,é p ’\JW Sl gl o ] i s Jdo b dunlio > Sy o5 sllos (ialS ¢ Jao cpl pro (sbljo 51,500 (S
freits g0ty byile o (dadpé g odomn (la Staly ol cpl 22 &5 Jb 5> s (S bapiie Ml b aodjl Jloy @je wile
5 550 Sk hwg og)l ool eslitel Cubl oles 98 e Gt lad Al 5 s €8 (Rl cel ol nl Ngde sile]e
siejls (ol (sladles (Sl bl syl @y by 4 drgi b dgdiee wgume o] )l sladjslied o iee Sl S il sladles
Sl ey oy S QUlid ) Jlisl glacSiu; 5 035 Gl 1) Jbo pless Candy SN ©jgon dilgh & s o)l

25 B ekl 3590 Jlo (Tl gl pRIR255 i s SG s




[ Y abo Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

35509y S &Sl and o &5 DEFI (lapiunussST 5> Satus Sy 2] el o Joo S i gy ol ooleiiy wo2)le oo )
OISl ol oogilsS Slsloma g (IS o ogime (hon oS 5 294 0 gmime o3z o (Slapiuns ,liB) S5l (gl le g Wl
HipsS L8 ey D50 (503 S oS Bes 5 gl s VL CEI L o SlacSinn; & 35l 0 ] 81,

350 Jlemds Jlo (sl B> Jud )3 Sy Capie sly abpuin 3l G plgisa Sl e (olidy ozl &5 30 (L b Shy o
S ) Sl Jb ol i) 0 ot L5 530S )8 oalatul

5 35 ot £

sl 03,8 d2lge ol Y5 L) Sl (o pllis tiw Sl 3] (sl Jlo 5> (DEF) 8 poieyd Jlo gl winssST pslia g @ pw (08
9 OS1y sladi o ials udlad (Rl Gemen (oblje 42 5T anly (g (Jlo (sl JSTgy g diadgn sladls)l8 0l 6) 50y sy 2yl e
J S sl 03,8 dbnl Jlo s g Sy Copdo ojox 13 1) e Sl Shomy Jb e 53 Lol sy olpom 4 1) Jlo Clods 4y 5518 i
ot Wy 83 5l s 4 3 SasS St ol 3 o ol (bl g aionys Gy Jlo seaSd (55 JSS pile ol (e
gl g 4l (61018 Satis slacSiny) g 4Bl (B8 o isy plo 3 sdelas

505 i (So)l dgote sodls g g )lol slimsl Glis e dad sl Jie e Bdos &5 Sy byl (i s1d,Sugy bl yd owin
Ly ) @Yz g Madgp (g ool dawg ©ygps icydgize (ul ) |y DEFI laylil (sbigw 5 odomy )8 Jelos sl (S 2y
i )3 Jelod 3590 LSy pllas S5 53 1y Sy (YLl g (6318 ()L dlaal lojen ilgns o obog e B35le

9 (Eoman ogn slanh sl odomy Jbo ool Jold Lol gt dw p e Ayl g S5 003l Gl ol 4 Fl 3 ol imgh
P oz G805l s Sy ol gn bulyy 355 ledie LB A8 0 (A Cazyle ol amde dl)] cagitlsS SO0 (giludnd
Ol 903, Joo Jlow (ol yir plyiedr ooy Jlo claaSed )59y ol 3 03 Q) Seayy Jlislos 5 bgy 5 ol (s gl « DEFipinsunss|
55l oo w28 1y syl blB § Sy JUi! (glo s (Sl sloe ) plsliss

w3 1 )y 5 (215 laodls pabae w5l Gl lagSl gzl Sl cgsle cal 53 Bros 6153k lain g ) S e N> g ]
i ] SeMS (slaJde 4 Cons SYL CE b lagingin 9 005 lolid | Jlo slapite (e (o e Lulg) 25,08 ety oSl ol S 0
S i egian Shon jl ool cusl gy Jelgs 5 5l (slelisd Laylpd 4 atly caday oSS o o)) 518, 45 DR ol 5 o554
S o gl s ubos > I8l

Slaced )b 5l oalatul 9b e Cguoe (st s13)S0g) b gkl ol oS abali ¢ oog3lsS P ige (iludnd m cosil cnl pgw wY
st JB b (S cal Wsd Julod g (gilwand obisS” Sloj o3l 3 (Jlen (gayliw byl &5 il oo wal)d 1) Sl (ogislsS liwlone
P9y S5 edfly ) 3o Gl (S slagl e b lepen) sl ollgp wile wSuyyy Ll U laslug) dagtn 3 1) sl (2Ll
sl QLSS yuo ety |y SeMS (3313 Cudgiome lajye g 03) bl Sy el 09 53 (Slslone (g o sogilsS Cluwlre L g5 g
Sy i)l Gl gtz g @olr Cozle S xS UK & i (gl Clslre 5 (Sgtan (gr wdimn (A5 dw ul ple]
byl o aSus o] sla)lid, uwiin oUlg 4l wul 9390 clacSKu, ololis 4 B LSS Loyl ol ol o DEFI )3 Satunw
Sl gl coenl S einn s Sl > Copody iz laylil o5 alpd 5 ohuga o Jlo ladles sl (b8 iz )y i 1) Sl iz
A5 gl Jlo Slusze 5 (65550 SSSL (il sl xSl 13 (oot U Nl Ca)l (il (el Slate w08 (YL
ikl (pgl s culie Sy lacwlin g 03,8 oalitul oad gy 550y )il 3 Jlo Sl (b lp Jae ol Wlge 655 0 claSL
2> @y GiSly 4 B &S S (Shb Ay Sy Copde Sl 059y (ol | @S0y b Wilgi e SSed oS 1S (pinen
BV P 1 PR VR WG WEPY

390 wjex opl yd eol syl 5l (S a8 SeS 0 DEF piuuwsST o dleiel 5 cudlad i)l 4 Ll o o9 )l> i jl eolatul (opl p ogMe
el |y el ol Jlo Mol 1S5S sbod o (bl d b (ooleidy Jho sl (Jlo onomy (laaSied )3 Stay gl 4 S @l
35 O ygo @igeds  >Mol Glolidl g Wgi olwlid lymu g9 5| i il bl a8 35l o

Sl gcdlop; 4 5L 4 olgie il ol dex Sl cuwsl olyon 55 b Wl b og)le (nf (doe (gjloodly o8 cudh a2 b (Jb cnl b

ol 53 joim copl p ogMe 55 0,lal cogiilsS (gl oSl dngi b b po (lay Saomy (piomed g w2 )L § CudSL (slaodld dy g yid byl



[ Y axino Ol Ko 5 Wi gaon! [wiowigd (Jlo S prde dy uiid ]

5 O N5y Slgi e 990 (il &3 g2y (o 0jex )3 (oe93lsS slas)sld I edlinul gl pazeie )la 5 S5 ol dr)yeiS
Dl dalas cuS L1 Jao cpl 0,8

Lol Sy Copde ;3 dodigh 5 0S5 sl o 1 odlitul Cuows 4 €8 > 45T B o Ui d9350 &llyglid sladis; daadsie pl dgs b
s Ll (Kad o oglsS Slusle g xS wile g (slas)slid joabs 5 (ST sloaSid (Saumy (il Jlo lmosly @y Ly ol
i o 3 e 2B oo cnl ) iy L)l & S8 Wl g Cales e Sy Sl slagdgy 3 ol Joo 4 5L
s Julod Sl byt (6y5ld dw S b ozl ool e Cpusme Jliond Jlo laylil )5 Sy 0b5) Glapiess i s
8 odlitel 3)90 Jloms dlatdl g S5 o 3 oat] Cladow (4l slly plsieds Wl g 038 ool |y Siatins oSl 5585 5 S
Sl )3 zoly (o3,8kl 4 e gg5 oyl comile (6350 g (oogilsS Slunloe 0jgn 4> b o b sl la o > 39y 00 il 3,5
55 ) Sl o e S5 i )3 5500 1 S5 35 Jlo (S

&

o, Bl

PR

SAED (V) VY o g (oobal pole dolilad . S5l s S 53 (595003 3,0yl (VWAA) L ey g e ¢ munl
VPV (F) VA o glagiaghy s ol (b pls 3 Sllas Sy Jelod (Vo) p e al) g ) (g
AAVY (V)Y (o oo aoliliad . SeSiie Jlo sboylidy o i 50 opablo (6550L L(WAR) Ly ¢ s00)S 9 aiB e ool o
A0 () Y ¢ gyl 3 (6ol 4 yit5 oSy S| (6 MGl 53 s Rt (VYA L c(Sgmno 5 o e siame
OY=YY (1) 8 ool pole aslilias . Jlo (sloosls Julos )3 (e (slaaSud )8 (WAF) J ()8 oS5 g S g0lye
IIV=Re (V) V) g oo sl dbors . Jlo (i atS diadon (slo by (2 (W) g ool g cp ooy
A=50 (¥) 10 (o slosyglg dnlibad . Jliznd Jlo (slayil 55 Satunmn Sany Julos (V1) Ly o) g e (poblS
SYEV V)V Jlo ngs slogsygld doms Jlo o dis (2ol ) (xS 48 (V1) o ((Bolo g el o
FV=YY () A Jli sl 055 S Sl )3 ogiamn bgm 2,05 (WWRR) p olomssS 5 o i
APV (F) W Sy e doliliad 8 (£ USIL 5> (oyliisl Sy (gilo e (WAR) LB (ggmge 9 g (onh)

Lots

o 1525 e 3 1 5018 g Ll (VAT p e g g 6,
5 515 S 5 o Sl 3 Sy St (13F) 2 )
Caow 103545 A iy (Jlo o e (WWAY) o o gdurs
oot oKl 105 s slapllss 5 Siig S| (£ asGly (VYD) oIS 6
oS! oo
Avrticles

Akerlof, G. A. (1970). The market for “lemons”: Quality uncertainty and the market mechanism. Quarterly Journal of Economics,
84(3), 483-500.

Albrecht, W. S., Albrecht, C. C., & Albrecht, C. O. (2008). Current trends in fraud and its detection. Information Security Journal,
17(1), 2-12.

Bahnsen, A. C., Aouada, D., Stojanovic, A., & Ottersten, B. (2016). Feature engineering strategies for credit card fraud detection.
Expert Systems with Applications, 51, 134-142.

Bhattacharyya, S., Jha, S., Tharakunnel, K., & Westland, J. C. (2011). Data mining for credit card fraud: A comparative study. Decision
Support Systems, 50(3), 602-613.

Bolton, R. J., & Hand, D. J. (2002). Statistical fraud detection: A review. Statistical Science, 17(3), 235-255.
Breiman, L. (2001). Random forests. Machine Learning, 45(1), 5-32.
Chandola, V., Banerjee, A., & Kumar, V. (2009). Anomaly detection: A survey. ACM Computing Surveys, 41(3), 1-58.



[ A€ abo Ol Ko 5 Wi gaon ! [ahowigh Jlo Cu pido dy puiid ]

Hochreiter, S., & Schmidhuber, J. (1997). Long short-term memory. Neural Computation, 9(8), 1735-1780.

Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: Managerial behavior, agency costs and ownership structure. Journal of
Financial Economics, 3(4), 305-360.

Vaswani, A., Shazeer, N., Parmar, N., et al. (2017). Attention is all you need. Advances in Neural Information Processing Systems, 30,
5998-6008.

Kirkos, E., Spathis, C., & Manolopoulos, Y. (2007). Data mining techniques for the detection of fraudulent financial statements. Expert
Systems with Applications, 32(4), 995-1005.

Ngai, E. W. T., Hu, Y., Wong, Y. H., Chen, Y., & Sun, X. (2011). The application of data mining techniques in financial fraud
detection. Decision Support Systems, 50(3), 559-569.

Phua, C., Lee, V., Smith, K., & Gayler, R. (2010). A comprehensive survey of data mining-based fraud detection research. Artificial
Intelligence Review, 34(1), 1-14.

Pozzolo, A. D., Boracchi, G., Caelen, O., Alippi, C., & Bontempi, G. (2015). Credit card fraud detection and concept-drift adaptation
with delayed supervised information. International Joint Conference on Neural Networks, 1-8.

Reurink, A. (2018). Financial fraud: A literature review. Journal of Economic Surveys, 32(5), 1-20.

Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.



	Tetrahedron template
	Tetrahedron template

