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Abstract

This study aims to highlight the role of digital transformation in enhancing the
effectiveness of financial engineering tools, based on an analytical study that focused
on the impact of Fintech on the derivatives markets. By analysing the size of financial
futures and options in exchange markets and the volume of derivatives trading in over
the counter markets globally, along with Fintech statistics and reports in the same time
span between 2013 and 2023. The study found that the adoption of digital technologies
in financial markets reduce transaction costs, enhance the speed and accuracy of

transactions, improve trading ( E-trading via digital platforms), increase transparency

X1



by reducing information asymmetry and improve operational efficiency. In addition,
financial derivatives play a key role in finding innovative solutions to various financial
market risks. However, the rapid integration of Fintech into derivatives markets has not
been without its challenges. As digital platforms have become an essential part of
derivatives trading, regulatory frameworks have struggled to keep up with these
technological developments, creating potential regulatory gaps, uncertainties and

increasing cyber and operational risks.

Keywords: Digital transformation, financial engineering tools, Fintech, Financial

derivatives, financial risks.
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! Zaoui Fadwa, Assoul Saliha, Souissi Nissrine, What Are the Main Dimensions of Digital Transformation? Case of an
Industry, International Journal of Recent Technology and Engineering (IJRTE), Vol 8 Issue-4, 2019, p 9963-9964.
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! McKinsey & Company, The keys to a successful digital transformation, 2018, read: 20/08/2023, retrieved from:
https://www.mckinsey.com/capabilities/people-and-organizational-performance/our-insights/unlocking-success-in-
digital-transformations
2 KarbonHQ, 7 steps for planning and executing a digital transformation, read: 20/08/2023, retrieved from:
https://karbonhg.com/resources/7-steps-for-planning-and-executing-a-digital-transformation/
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1 Upland Software, 11 Key Steps to a Successful Digital Transformation, read: 20/08/2023, retrieved from:
https://uplandsoftware.com/intelligentcapture/resources/blog/11-key-steps-to-a-successful-digital-transformation/

2 Tim Vaughan, The 4 Main Areas of The Digital Transformation Process, 2023, read: 20/08/2023, retrieved from:
https://www.poppulo.com/blog/what-are-the-4-main-areas-of-digital-transformation

3 KarbonHQ, op. cit.

4 Ibid.
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2 Manoharan A. P, Ingrams A, Conceptualizing E-Government from Local Government Perspectives, State and Local
Government Review, Vol 50, N° 01, 2018, p 03,04.
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! Shruti Jain, The G20 Digital Economy Agenda for India, Observer research foundation "ORF", New Delhi, India
2022.
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14/11/2023,retrieved from: https://www.britannica.com/technology/Internet .
4 Shapiro, Andrew. L, The Internet, Foreign Policy, Vol 115, N° 14, 1999, p14.

39



https://www.britannica.com/technology/Internet

&) Jeadl) Jgn lages J¥) Juadl

S5m0 Glo dend eVl o Y ccladaad) (8 8 Al ) HreaeS dpalil) deliall Jae
ailly (gsalll ALYy Sslsall pre uSas Conpal LY cdadgia ulS ) Adylally allal) aalil)
e sall il e Blbieal) s oy cumy) an ol L aaall Hlldl b dleaadl allad)s
zad aly ccuiyl e flaadl Bk o Lo sale Al Dalana) Ldal) o ) s @y xayg
o Audliall DY) @lualiall G ) Wi @l anyg (LIS Sl igas g
Lol Cum Dl ¢ Lalal) aladia¥) 8 Jadl 138 Cuan g B Bondl & Clcsgall o 281
s L o Al daphall PA e dr bid g dalad)l Lagdesally oS Y L@l s 8
e Al lgale Blasdly Lgaidati lgr o ) Akyhlly lgaladinly lasenas Ak ¢lgaidaiis
Flgsd (ypeSany

ru i) alaad 3.4

tlgwal SN cclanall Cpe el cui i) ASud apan

L) i ye Jla)ll Jlindy Jls AEST Csld s 2 (E-mail) 35 5V 2540 1.3.4
Glawgal) §F GGE) Jal Laldll cYlal) @l o deSiall AN culS ol duig 5<Y)

2050

1996 s dperdivns 32 duay G gl U8 e Lebatiad JSY) 55 5KV 2l ey

e Gsale 827 () 2001 e apoie Jeagy allell elail e aaties (ole 20 Jon )
& ALy Clagladll Ao Jgandly Bl apedly aliadlll Jalalls g AT 2l ranass
DA e B o (Sar Lig Sl Ulgiey by Betiea dlliay axdis ISy chaigally gl

! Curran James, Fenton Natalie, Des Freedman, Misunderstanding the Internet, Routledge Taylor & Francis group, 1
Ed, 2012, p 5,179.

dall ‘t‘))ﬂb ),Juﬂ ‘?.ALJ\ )L.a.:}“ BIX ‘JLAAEYB e‘)&—y‘ \:\;jj}zs ‘QA\S R g Gd:u.a..« (Qje dgana e\aﬂ\ age jala alledll 2
203 = 2015 1Y)
40



&) Jeadl) Jgn lages J¥) Juadl

SMTP (Simple = iy JsSsisyn (is Jaiieds Jiluyl o3 dngiy cdelu 24/24 g i<l Jilay

!.Mail Transfer Protocol)
20 S ANl ey

avae &l Lege (e i ) Allusy Jlasy) 20l

seally 28 ol Ligea Lai (et Al Jlu)) -

depall ) daad (Sl S5 oy Ayl Jle)) @it ¥ Gams bl Jl) (b Aoyl -
Ay Lele dussall Jamg alipll 08 All)ll Jsaay p2e Jls Ay 4]

Uyemy Cilgy 5l Ayrag Jilsl) 2aling 2yl Boxia o Bl zydtan o posiaall (Ko -
Ao e g Al

lee 35lly iyl 5 Aggun -

2y gl Ay OSa @l By padd @l ) Bl D] (e s Gl Gl als alanil -

:(Web) qusl) 4 .2.3.4

b il ) L) dsiall AGAN w3y ((World Wide Web www)s Led e

I sl Caxg Tim Bern Lee J8 (e 1992 diw CERN digsill Gladd (1g)s¥) 5854l

Adia) Ale Y 3)lsal)

a2t o Llae Sy Alls cadlsall (o daell (s desall Cilaglall sl e Hle g

i g bl paill dpald o asfiy Gigay Hya pagai JSE Je Dbl Gl

3 Al N dsba ge Salasig¥) dial 3k e clilly GG & Gl (add @Y dad

Glashed) (oed (A Jseaglly maill Lald maly alall o g AT N adse (s
3 Gl ClS s

22304 ‘Q)S.J (e S ¢saala ‘)\;; ‘L.)f'\” 09 Bygagr 1
204203 = ccAJ,a.“ ol g@ls g @L..AA ce\a.m Qe Jgana 3l 5e )ALA ﬂw\ 2
224ua cg)s'd ™ faa cE_\.;Lo ‘)\;; eo:\.ﬂ\ J)“ %ﬁ:g

41



&) Jeadl) Jgn lages Jo¥) Juadl

Cayd o pgnedll dakiil je bl cilile Jols 4y aady :(FTP) clalall J& JsS5ig 0 -3.3.4
Clildl i sl DAT ) igeS (e abigad o Cale Jail cauply) o A<l Jlail aladil
SeaY) /5 Cperticall e aaall e alle) ff ali ff Lahaie Glly jeaie 5 cale AL
PDF cilikes asailly sually saaxiall Jailuglly culaticeadl cililud) cilile Cpaua, el oo Glaa
Oo waal) llia ccui) e Glaglaal) dainY, lebyn o lhess Goh e WS (S

e dalial cileasl)

phaia¥) dlgus deoas dagp Qilgl o adiny Gl g la i (ki :Gopher e
pall e e Glly yaie g cale L) s J& ) ALl s(@lilal) Ji JsS535 ) FTP @

L3 g Wlae (BgaY) i) 5 (pessiaal e

LUFTP adayy oSer ) Jidally clibl) ilaglas ¢ L jicd oUsi zArchie o

News JLal¥) Cilegana sl Jlsall Clegana (o YY) o d8lac 455 a4 :Usenet 4.3.4
by jSally dusbual Cp olyi Ao giie OVl A9 lgalaial Jlae sy Ciuas Al Groups
iy ol Clegane N (el sy laves Al Labylly Ll dleay cudlsal
Al o Gym S9SN s Agmnd Bk eb¥) Jolis eaddy slly clalial) b Syl
(S9SN il i SN ag callall Jon Lgiliacl il ) de ganall 3L Lbansy )

L0l Lun g oSl MY insal

Elaleall daadyl) i@l Joda cuen 4pds @b clelbdll (e opaS Al ¢ Wadll ag
Jal o MKE ety o I plaall 3 s Lasgie ALl Laglell IS Gua LAJW)
zi Lo laaldc) Pl (e Ll clesad) s Jlas (A 1S Ladis a3 L)l

Do degane DA a RS Qaliily Ao pudly Aigpally Sea dpad) iy 8,Sia sbag Jlac]

1 Khandelwal Sameeksha, Internet and its Services, GeeksforGeeks, Feb 12, 2023, read: Nov 15, 2023, retrieved from:
https://www.geeksforgeeks.org/internet-and-its-services/ .

42


https://www.geeksforgeeks.org/internet-and-its-services/

&) Jeadl) Jgn lages Jo¥) Juadl

Jigs A g e L ellaa¥) oKWy dadcall clilally il e Ao clanal)
Laaiese Byl LI leadll Joeagll & lessgally B8 Ljas ety bl c sladl)

Lllal) Laglgisal | ghaig 8Las 5y bl

@ 'Financial Technology' mlhasl slaidl s ills 'FinTech' mlhaas b
Al Glo Chag L Glley il cladll ge i JLaidlS 1972 ale b il Ll gl
e Gl Sy B il deladiul ISy cdaaglaSall cpdail) aladinly dalall leadll ad
b < AW L i€l i) fisnaaSllg Eaal) oY) asle ity (s L yuadl) ¢ Uadl
Sleall Slles 3oy Slandailly mabd) o s ) ol Lalal ol bl e
HS daball (e desana e Ballal) Lngl i€l <yl L Allady 333K 505 Aial Ayl pgPDlaless
208 . M) Cilpall Bgady el A8l IS dls pos 57all 02 Cayes 11,0 Adlall Lingloical) o
slic by LY @lldg (lSuill wopud) HLEEY) £ paall deliall Ciagd (Al Duadlad) jall
Ll e ESH (a5 il I3 Y culS celld aag Alabae JSIASA Dlinds lacs agall Joa
Bke .+ palll Aol oY) b Allenll CRllSS £ Ul Caness dadipe CRJIST 038 cilSy AR
Cnall (6ol Law cdlaall Al 8 (i G peadd) Glerdll Dlaall alla ol Jaall ¢ Ul pag @l e
23a03)) pe a9 Alleal) (RS (ge W o) (e S 00

1 &)liall Guwsall <'Frank X. McNamara' g i) cali¥1 e a5aill dea caatas dal (e

ys DU W (1950 yd 8 allad) & Laledl Gale S gLl 4l Jf <Diner's Club
ansly Aallay llal o3 Kopal el 3 .1958 sle Jslay daldll Lgiss "American Express'
Ky 18235 haas Ky 4] acal dada s2cli gl (IS 1968 ale Jslasg <BankAmericard
Oo ) il () iy "American Express’ g oalil) dal eg ANy 42 e o e

Dby eyl A8y Job LiystdlS g "Wells Fargo' 4$ya ¢l 8 L ¢lysallS 8 sl

! Deepak Kalra, Overriding FINTECH, International conference on digitization, 2019, p254.
2 Ashta Arvind, & Biot-Paquerot Guillaume, FinTech evolution: Strategic value management issues in a fast changing
industry, Strategic Change, Vol 27, N°4, 2018, p301.

43



&) Jeadl) Jgn lages J¥) Juadl

i€ 4 elgull Jadd 2l "BankAmericard’ (3Uai xawsi 239 " Master Charge' awl L)
Gl <1970 ale Jolan A8l Gsale 100 e AT ayss ae ¢ oLllly laidply (adaall Lildas sy
1976 ale b "Visa" lguess cinel Ally cdlsill g liladl Joxl dday Baadl) @yl
I el iy Clgie EOB aey "Master Charge’ 4S)d Cald (s b ¢ oallall Lglgd Sl

1"MasterCard"

1972 sle b (Glsin Gt dass . V) Galyal) Beal madi e iKa (1967 ale b
Nia . igneSll Capeal) AT ooyl A pSIY) lilall Aalledd S Loy il Linglgi€s i
Glang Gl 4 Ly dglay) ahlSy] ge s dlia g cabisldl) 8 daliy ogpall el
oo Jolasy . aledl) aiag «Jlga¥) Blgady culy Galy LR yan (53 Silly ¢ Al (asal
25 b el e sl (S n BUSH 4 Ly a2 8 ISl LagleiSs Hladial S 1994
Aol e haae aads Al GIGA) Gy gl Al ye adledl G W) Galpal) el
Sl b clatia) g e sl GHISEN) Gl dalkdl Gl ail gAY Sleaally
O Adide hlie 8 saaeie (il (N1 Gilpall Beal ciyshy opnpdally saladl O e JsY)
Jsanal)l Cailgl) lilay a3 (JIsaY) igad ilsdll oo cpilagll Ui a2 . Allal)
Ala oIS 2014 Llgs s Adsal) Dsatly #laadly g A mie cailshll a ¢lRsse de siadl
Basiall Vsl copall a BB pdlsd) culSy Alledl Jsa T Gila Slea Osale 3 e S
1990 iie NCR 4S54 & Bga¥! sdgl dxiadll A0 culSy caiglly (L) (A5
sl & gl G Adeal) COllaall diddy i 15V geladl) cilS 12,0 el Liagleisal o
b Aalidl dig Luaes U8 e 1970 ale i (CHIPS) Laaliall ddje & gl o adal) ol
hlaa) el Gy L@lpien duae 8 Aplaall gl 58 e ol desana 2y cygian
S ey dgdyadl IS Jlaiind ACHIPS alai (e paapall OIS cdlyguan & )l

PS” gu:ﬁ)j\ J}H\ uls .5:«1.5} 2\.9).»4.1 ijﬂ&d\ z\f}uﬁj d:ﬁj;ﬂ L)A cﬂ}.\.\h U:SAE (?Jtdbj ‘M)ﬂ

! Deepak Kalra, op. cit., p254.
2 Ashta Arvind, & Biot-Paquerot Guillaume, op. cit., p302.
44



&) Jeadl) Jgn lages J¥) Juadl

Ghs¥) IS duiagl) Aadl) 8 (e Anad)l A BN Gom sl s g 5l e DA
FSY T lend Gape alal 5d5 8 wlal) Giagd) oS5 21971 yd b« (NASD)AL
5 ) ool e cpmpadl jaw e agell Qb jens page & Cus dille 4855 2500 (s
@3 e cpagall eie ) ol GG agul Gagie ol Cilas bl Gl Giala
diaally A8l aedll Bange dlulpe dedd ) dalall aag o slaogll Lo aian Al Gialgel) Jilis )
sliac¥) dlgill Jd o (SWIFT)Ssiall G Laallall el eV UaV) dunas (€80 5 clgill oy
il CVLa) et Cum 1977 e Jolan daad) 8 dluhall @ilesd Sl 11973 Gle i
Dbad) Gile iy 4 culS Al o(Telex) ooSBl) das Jae dail by cdialy ddgise Al
&y asenll Adlady Calaall doju Blas B OS] Gagr Ol G Blpll Jail el
SWIFT Global Payment allall adall [l 4e2s SWIFTcalhl (isall adall cDligas
S e ¢ SWIFTGle s Maa) o0 %85 f Fintechnews (2019) <aaa(GPI)  Innovation
1982 sle . Vs sl 40 Als LSl daghy cAardll sda o adie) (dlyd @y 3500
PRIV aae:j ‘é_”d\) «TradePlus &S & uml.u "Bernard Newcomb s William Porter " JS A&
Lliy Al Joa¥) Jolail iyl yie Lo iU Jolt daie il EXTRADE aul GsY
Dy A O Ges L alina) cleadlly i) 5y (ialgll GalRYly cpilasall agul dSle

Jalles Gl (gsile 4.9 5 e W€ 30 lle cul€ 2018
ey 12 8 cogi) e asdse Gl clyy Jsl "Wells Fargo'zeal :3.0 4dlall Laglgical) o
Ll Jalay LAl cileadlly clatiadl Joa laagy alaglli€ e duady B 23i 3 L1994
Lpail) et Jal (e ciity) yie Ldyead) clexdll aie Jsf Wells Fargo o3 <1995 ale
Lowjall Coadi Aobainll LadlSs midy GAY) el o Awdt udy cedeall dudyadl)
Citlgll e Ldpeaall Lardll Hlasiuls 8yalall dojlail) dudyead) clexill "ING Direct’ 4 yaal)
sk L alsjall o3a 2gd Zp9 8 (yon (ol iy Jol camaal 35 gl cililea a3 A

Beal oo Ble cilSy 1980 ale 8 Alsenall Cailsgl) o V1 dind) el Gan Jendll Cailgl

! Deepak Kalra, op. cit., p254, 255.
2 bid, p255, 256.
45



&) Jeadl) Jgn lages J¥) Juadl

e (G2) S daall eda (1991 ale A ol (e de day el Aald i \gd Akl
Ciygk & (GSM) aul digyeall dlamiall VLD dualladl dadady) aladiols duadyll Cinlsgl
Ugendl) Citlsgl) (o OB danl) els Gun cAlganall Cilgelly il Jlail peds CYeSig
e gl U Jla¥) 30lKa) 71 silly aabll diadl el &5 <2005 dis UMTS i alasiuly
Gle@aallS sans ke cilaad Hsehs & Craale Al Algesa) Calggl) ol cjglhy o)

Sl e cDbgailly
i ecamnd Ll gl Al dejey () Allal) LagliSall Jola a5 o1 :4.0 dadlall Laslgicill o
Il leadd) diddy clew dadiy -Jleel) Glagay el dusll slall 8 L cilils
Sl ity Adladll ) sk Lae Cililenll didly (daadyl) JlsaYly cdsenall Citlgll il
Ayl Glew Jexi oAl AV e Sl (e IS8 Aallls cleaddl e el Sl aa
Y Al e ylen aladiuly dedall bl Sl e 28U gl L35 e ol
b3 Ao Al Laglgll jeai ol L elidaal oS3y Digm cDllat olis) Jal e ddbal
Jie clangally AV cilily Lleal (il il 20 o CiSa i e dadd)l) bl
layedl Ladyll i laadl Load cujels WS . (AML)JIseY) Jue dxdlSay " (KYC)elae Cayel'
e sle il ) Dl baw Gehy aES dadle e saas ) Bitcoin'
LS claibial) g O laall o3 Jglail dpdd ) Giliate oL&) A dnad ) Addlal) il g Ethereum
Google cuil€y Aganall of dug p<IY) Jadlaal) o ducdyll Jadladdl jsgls Loadl dla ) oda Cidye

2 seaall Cilgl) Lailan sl 4S,8 Jf

! Ashta Arvind, & Biot-Paquerot Guillaume, op. cit., p304.
2 Deepak Kalra, op. cit., p256, 257.
46



&) Jeadl) Jgn lages Jo¥) Juadl

Adlal) L g3 ngida SN collaal
Allal) L gl il s .1

Ol cSlld gag + s SSIY) il Clard a8 o8 Laslgi€illy Ll lenall (p Jelial) )
Bale) sai ST (S dgase ALl cilonl da i i L "suaall LA Ll il i)

Adasal) Jlae S saaa Jleed 23l Jlaaly Leleh dulaill cilidaall 3 Sl

Wi Kee Mo &l "l o £ LasleiSill (FSB) Il Sha) Gulas cije
L oo Ll Ll e clamie f cldee f clids S el g3l ) s of oSe

Pl laadll aasig Allad) Slaagally 3ol

Vst ASds ey’ it G Opldll Ge bl Ll Laglei Sl @ s
Legi Gpeat] bagle€ill o adiad Al claadlly cilaind) @l il Ao Zullall Lagl gl Caags
WAV e ST aaad Ky Jgaddy (st ls g oud Lty Linglgiall ol e LAl Alad) cileadl
gl Jyeasl

e sl i€l Lghalits 8 aadied ISy (ya (5S dpaleat) Aol Lol Lo Gl e
L sloi€all ¢ Uady Al ot bl (e anli (goun sha g8 Beli€ ST Al daka pia Jal
Ose ) gty Y 8Se cilaiie DA (e Baad) Jsdag bagleill Lo clSall ala K5 Gua
A0 sali

sasaal) culsially Adlal) ChISY) de sane Wl o Gl Lingl i€l gt (Kar o Lae
B<ise Ysla a5 Lllal) Lin ol giilla cAdlall chlaadl) Jugadiy ol Cangs Al W) g Uadll b
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transactions on business and economics, Vol 16, 2019, p 568.
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! Gundavajyala. M, Top 10 Artificial Intelligence Technologies, 2023, Retrieved Nov 05, 2023, from MindMajix:
https://mindmajix.com/artificial-intelligence-technologies.
2Gundavajyala. M, op. cit.
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52



https://mindmajix.com/artificial-intelligence-technologies
https://www.edureka.co/blog/top-15-hot-artificial-intelligence-technologies/#NaturalLanguageGeneration

&) Jeadl) Jgn lages J¥) Juadl

Llaly cilalat) aghy sonll dldaall bl ae S aleal) Al elny Dlal) Lo cajelly
bl dasly AGE) Gl cldg ddat AN bl Zpaall claakill Jeds bl
abeill aating gatia Huas Cll e ST (e dediall ULl (e draly legane ge LAl
AV ol acliy o (Sa Aoy daalaal) dujlae b oLl dugh g 3l ol )
o (Al idailly Tapadnll 4 Jlad) ga LS cdadhall dadhy Blad e COLelaall Ciyiial
Al e labed) dulas e 2l e labaal) Ciptoay il ANV abet £ cilipdat aaf aladiad
Gl a8 Adagalall skl (e degiie degana AV alat Jlae Caal cdpalal) sgiall Pla
Lovanll GAE okt ga culyslail) sda aal (IS Alladll dascsall dallaall cilidg §yshiiall alal)
oV Aienall alaill 8w wliie (S Aipenl) Eppanll IS sy sa3 (ANNS) LaelihaY)
P el il b gt

: (DL) Gsand) aladl) .31

gl elilaal o3 Alle L oopsn e g AN e ) a5 LaslsiSS o
Fg Lol b Lnglsal) Tpaal) AN Ly Slad Ayl @il ylsig 7 lad analy (01 JSaY)
oe saan Bl sle) Adle 5uS @iy Lo (g5t U cV el 8 ke Gaenll aletl) sy
o bl Aalleey Gaead) aladll 8 Ziaall cyshail) mand WS Asenl) Lpanl) AN Lgillas
led ety A Cladl 8 ke 13ag Tl danie abeily L) Ly Lo Glles clae Ailide gl
g Cloglas Jia o Cus daig S plaill allge Jio il (e saaie JIKEY (g5l
3aar Al Ayl Zadaagll Glilall (e lapes Sagall Ciliag¥ly Heeall Pla G pils J<i
#lagin¥) alge Cpeatl (JOaN Jue o cgalaiig (e cilugl) saawie cOLAl sda ala
AolaaY)s Bhlal Glegled) g Sl gl dnagill

1 Zhang Yingying, & al, The Impact of Artificial Intelligence and Blockchain on the Accounting Profession, IEEE
Access, Vol 2, 2017, p02.
2 Janiesch Christian, Zschech Patrick, Heinrich Kai, Machine learning and deep learning, Electronic Markets, Springer,
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1 patil A. B, "FinTech challenges in adoption of Distributed Ledger Technology”, Proceedings of International
Conference on Technology Management (ICTM 2017), Chicago. USA, 2017, p68.
2 World Bank Group, Distributed Ledger Technology (DLT) and Blockchain, FinTech Note N°1, Washington. DC,
2017, p01.
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! Statista Research Department, Value and number of investments in fintech worldwide from 2010 to 2023, Statista,
18/02/2024, read: 07/05/2024, URL.: https://www.statista.com/statistics/719385/investments-into-fintech-companies-
globally/

2 Chadha Sunainaa, Global fintech investment drops to 5-year low, India funding halves to $3 bn, Business standard,
13/02/2024, read: 07/05/2024, URL: https://www.business-standard.com/finance/personal-finance/global-fintech-
investment-drops-to-5-year-low-in-2023-here-are-the-top-deals-124021300554 _1.html
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! Statista Research Department, Revenue of fintech industry worldwide from 2017 to 2023, with forecasts from 2024 to
2028, 22/02/2024, read: 08/05/2024, URL: https://www.statista.com/statistics/1384016/estimated-revenue-of-
globalnfintech
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! Tilooby Al, "The impact of Blockchain technology on financial transactions”, A Dissertation Submitted in Partial
Fulfillment of the Requirements for the Degree Of Executive Doctorate in Business In the Robinson College of Business,
Business administration, Georgia State University, 2018, p79-81.
2 lbid, p81-82.
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! Paolini Adolfo, op. cit, p07.
2 Giribone Pier Giuseppe, Mathematical modeling in Quantitative Finance and computational economics- PhD thesis part
1: Artificial intelligence and machine learning techniques, A thesis submitted in fulfillment of the requirements for the
degree of Doctor of Philosophy in Economics (XXXIII Cycle), Department of Economics, University of Genoa, Italy,
2021, p 01.
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b LS Qhlad sl DA e Shladl Bl 3 V1 alaall Gl )50 agd oS
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Bls¥) 5 Cijlead) lggalss Al cbaatll e il cilge Laj elilaall cSH) LaglgiSs
hlad) o3a dgalse & 4L
P (e gl dpmpiagil) sl Jasy 73500 (A9 Aapaall A0AN & CHIGY) 238 (s2a) v
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! Fan Lei, Machine learning methods for pricing and hedging financial derivatives, Dissertation Submitted in partial
fulfillment of the requirements for the degree of Doctor of Philosophy in Industrial Engineering in the Graduate College,
University of Illinois Urbana-Champaign, USA, 2021, p 01.
2 Giribone Pier Giuseppe, op. cit, p01.
3 Li Tianshu, Fintech Application in Banking Operations-Application of Machine Learning in Mitigating Bank
Derivatives Counterparty Risks, Asian Business Research, 2019, Vol 04, N° 03, p 02.
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Giribone Pier Giuseppe, op. cit, p02.
2 1bid.
% 1bid, p03.
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1 Giribone Pier Giuseppe, op. cit, p04.
2 1bid, p06.
% 1bid, p07.
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! Chen Ren-Raw et al , "An Atrtificial Intelligence Approach to the Valuation of American-Style Derivatives: A Use of
Particle Swarm Optimization, Journal of Risk and Financial Management , Vol 14, N° 02, 2021, p01, 05.
2 Aziz Saqgib, Dowling Michael, Machine learning and Al for risk management in Lynn Theo and Mooney John G. eds
Disrupting Finance FinTech and Strategy in the 21st Century, Palgrave macmilan, Springer International Publishing,
2019, p43.
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! Aziz Saqgib, Dowling Michael,op. cit, p43-44.

2 |bid, p44.

3 Du Guansan, Zixian Liu, Haifeng Lu, "Application of innovative risk early warning mode under big data technology in

Internet credit financial risk assessment", Journal of Computational and Applied Mathematics, Vol 386, 2021, p01, 02.
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1 Merckle science, Hack Track: Bitfinex Hack (2016) Recent Fund Movement Analysis, 16/07/2021, read: 25/09/2024,
URL.: https://blog.merklescience.com/hacktrack/hack-track-bitfinex-hack-2016-recent-fund-movement-analysis .
2 FIA, FIA releases annual trading statistics showing record ETD volume in 2018, 25/01/2019, 07/09/2024, URL.:
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! Deutsche Borse Group, Deutsche Borse and HQLAX make significant progress on blockchain securities lending
solution, 29/01/2019, read: 09/09/2024, URL.: https://www.deutsche-boerse.com/dbg-en/media/press-releases/Deutsche-
B-rse-and-HQLAX .

2 Finimize, Bakkt’s Bitcoin Futures Battle Heats Up, 2019, read: 09/09/2024, URL.: https://finimize.com/content/bakkts-
bitcoin-futures-battle-heats-up .
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1 Ghoshal Anirban, NSE ties up with VVC-backed Elemential to set up blockchain for e-voting, Tech circle, 07/09/2018,
read: 04/09/2024, URL: https://www.techcircle.in/2018/09/27/nse-ties-up-with-vc-backed-elemential-to-set-up-
blockchain-for-e-voting .
2 Trend micro, Coincheck Suffers Biggest Hack in Cryptocurrency History, 29/01/2018, read: 07/09/2024, URL:
https://www.trendmicro.com/vinfo/us/security/news/cybercrime-and-digital-threats/coincheck-suffers-biggest-hack- .
3 Apriorit, Blockchain Vulnerabilities: Verge Network Mining Attack, 06/09/2018, read: 07/09/2024, URL:
https://www.apriorit.com/dev-blog/563-verge-mining-hack .
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! Pollari lan, Ruddenklau Anton, The pulse of Fintech 2018, KPMG, 2019, p06.
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02/09/2024, URL.: https://www.investopedia.com/terms/m/mifid-ii.asp .
3 Dow Jones, What is MiFID and MiFID 1n? Read: 02/09/2024, URL:
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5 Ibid.
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2 Pollari lan, Ruddenklau Anton, The pulse of Fintech H1 2020, KPMG, 2020, p02, 05.
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02/09/2024, URL.: https://nayaone.com/what-is-a-sandbox-n.
2 Findexable, Global Fintech Rankings report BRIDGING THE GAP, op. cit, p43.
3 Pollari lan, Ruddenklau Anton, The pulse of Fintech H2 2020, op. cit, p24.
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! Peters Jay, Robinhood experienced its third outage in a week as US stocks have plummeted, The verge, 09/03/2021,
read: 07/09/2024, URL.: https://www.theverge.com/2020/3/9/21171584/robinhood-outage-week-us-stocks-third-market .
2 Sette Mark, Robinhood Review, Investopedia, 24/07/2024, read: 02/09/2424, URL.:
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3 Jessel Ben, Nasdaq’s New Platform Backed By R3, Digital Asset, Symbiont And Microsoft May Not Be What You
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1 CXO Team, Interface.ai joins hands with NSE to provide ai-powered experience, Techplus Media, 28/09/2021, read:

04/09/2021,URL.:https://cxotv.techplusmedia.com/bfsi/interface-ai-joins-hands-with-nse-to-provide-ai-powered

experience.

2 Nagar Anurhada, NSE Data and Analytics invests in technology startup Capital Quant Solutions, W.media, 17/03/2021,

read: 04/09/2024, URL.: https://w.media/nse-data-and-analytics-invests-in-technology-startup-capital-quant-solutions/.
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1SGX Group, SGX RegCo leverages RegTech for oversight of listed issuers, 06/05/2021, read: 04/09/2024, URL.:
https://www.sgxgroup.com/media-centre/20210506-sgx-regco-leverages-regtech-oversight-listed-issuers.
2 Ruddenklau Anton, Pulse of Fintech H2 2021, op. cit, p20.
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https://www.fia.org/fia/articles/etd-volume-december-2022.

! Ruddenklau Anton, Pulse of Fintech H2 2021, op. cit, p20.
2 Acworth Will, Du Plessis Mike, Annual review of 2022 ETD trading trends, FIA, 2023, p08.
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1 Markets and markets, Cloud computing market, 2023, read: 05/09/2024, URL:
https://www.marketsandmarkets.com/Market-Reports/cloud-computing-market-234.html.
223



https://www.marketsandmarkets.com/Market-Reports/cloud-computing-market-234.html

Aaliial) s Aabiial) Cpigad (B ALl cliidal o o) Joal Y Ldad L sl Qe

Laaly degana ad Cua diaal) Jlee¥l 8 die e Y 135 dulad) dussall ciaual il
calide ye lgad ) dulaadl dussall gan ol Mg Laopall g ) ads ) @leaddl
Aegiiall alasinayl eVl cleliall

Google sMicrosoft Azure Blob Storage s Amazon S3 Jie (olawdl (piaall ciled Jigs

Jgeally sl @lly b L ‘tb.'&\ e (e bl Galy slall Ll W3asCloud Storage
sl 3anl Al 4l 8 Ll lS)al Al ) dslal) b 13ay iy soaidll adalia
L aly laydsy clindall el dlaud) e 48l Liaie ()ohaall PaaS duals 51 LS . Lgiiluas
ASynall elgal) o34 . \giloams ylill Al dadl b HLESaY IS HL8 Y Aslal) a1y
a8 5 Ly HLally Lkl sdgl Il g Unill (i b Cranls Aalaaal) Lscosall (o
Se (BFS1) celilly 0lly ddpnd) cloadl) dasyd Cplae dus L lgilerd Gl Jladl)
Ciyshy duland) Lowgall 4 357 LS (24 o8 JSa) L) 03g] IAGY) e duan S G
LaglgiSs alhgag adsall & i) dlaald) dmanl) 4l ) dalad) Jilss Pla (e callall 35
o 3l pe Jalell Apland) Lusgal) 8 ansil) Ll e A0L) lesssgall i . ol slaal
Adle clesdy cilaiie (DY Laad) Lgpal) (o Load 52l pe O leleally clibll dalle
el (55 i Ao Aulaad) dausal) ) sasiedl cBllanl Joas cdlld e ke g pud S0 su0s
Uanadd (pa Cpelilly Aallally 48 peaall chleaadl @il (Kan Laa ¢ edandl cilily (e 45la laeS (1

Zedanll Clad 35y iag el

1 Markets and markets, op. cit.
2 Grand view research, Cloud Computing Market Size & Trends, read: 05/09/2024, URL:
https://www.grandviewresearch.com/industry-analysis/cloud-computing-industry.
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! CME Group, CME Group Signs 10-Year Partnership with Google Cloud to Transform Global Derivatives Markets
Through Cloud Adoption, 03/11/2021, read: 04/09/2024, URL: https://www.cmegroup.com/media-room/press-
releases/2021/11/04/cme_group_signs_10-yearpartnershipwithgooglecloudtotransformglob.html.
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t Acworth Will, Du Plessis Mike, Annual Review of 2022 ETD Trading Trends, op. cit, p12.
2 Foxeet, Refinitiv, read: 05/09/2024, URL.: https://foxeet.fr/contenu/refinitiv-solutions-financieres-technologie- .
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1 Alaimo Ben, London Stock Exchange: The Ultimate Big Data Titan, GuruFocus, 16/06/2022, read: 05/09/2024, URL.:
https://www.gurufocus.com/news/1762427/london-stock-exchange-the-ultimate-big-data-titan.
2 LSEG, LSEG and Microsoft launch 10-year strategic partnership for next-generation data and analytics and cloud
infrastructure  solutions, 12/12/2022, read: 04/09/2024, URL: https://www.lseg.com/en/media-centre/press-
releases/2022/1seg-and-microsoft-launch-strategic-partnership.
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1 Equinix, Equinix Collaborates with Nasdaq to Scale Digital Infrastructure, 15/12/2021, read : 05/09/2024, URL :
https://www.equinix.com/newsroom/press-releases/2021/12/equinix-collaborates-with-nasdag-to-scale-digital-
infrastructure.
2 Nasdag, Nasdaq and AWS Partner to Transform Capital Markets, 30/11/2021, read: 05/09/2024, URL:
https://www.nasdag.com/press-release/nasdaq-and-aws-partner-to-transform-capital-markets-2021-12-01#.
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! Microsoft, B3 partners with Microsoft and Oracle for systems migration to the cloud, 11/05/2022, read: 05/09/2022,
URL.: https://news.microsoft.com/es-xI/b3-partners-with-microsoft-and-oracle-for-systems-migration-to-the-cloud.

2 Tata Consultancy Services, Eurex Clearing modernizes securities clearing platform, read: 05/09/2024, URL:
https://www.tcs.com/what-we-do/industries/capital-markets/case-study/eurex-central-counterparty-clearing-legacy-
modernization.
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! Tata Consultancy Services, TCS Partners with MCX to Transform the Exchange’s Core Systems and Support Future
Growth, 30/09/2021, read: 05/09/2024, URL: https://www.tcs.com/who-we-are/newsroom/press-release/tcs-partners-
with-mcx-to-transform-exchanges-core-systems-support-future-growth.

2 Markets and markets, Big data market, 2024, read: 05/09/2024, URL.: https://www.marketsandmarkets.com/Market-
Reports/big-data-market-1068.html .
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! Tan Aaron, Indian stock exchange taps data analytics, Computer weekly, 02/06/2022, read: 05/09/2024, URL.:
https://www.computerweekly.com/news/252520999/Indian-stock-exchange-taps-data-analytics.
2 Acworth Will, Du Plessis Mike, Annual Review of 2022 ETD Trading Trends, op. cit, p12.
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L FIA, Global futures and options volume hits record 137 billion contracts in 2023, 19/01/2024, read: 05/09/2024, URL.
https://www.fia.org/fia/articles/global-futures-and-options-volume-hits-record-137-billion-contracts-2023.
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1 Anton Ruddenklau, Pulse of Fintech H2 2023, KPMG, 2024, p05.
2 Fortune business insights, Big Data Technology Market, 02/09/2024, read: 06/09/2024, URL:
https://www.fortunebusinessinsights.com/industry-reports/big-data-technology-market-100144.
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1 Nasdag, Nasdaq Completes Acquisition of Adenza, 01/11/ 2023, read: 05/09/2024, URL:
https://adenza.com/insights/nasdag-completes-acquisition-of-adenza/.
2 Tac security, Bombay Stock Exchange signed TAC Security as Cyber Security Partner, read: 05/09/2024, URL.:
https://tacsecurity.com/bombay-stock-exchange-signed-tac-security-as-cyber-security-partner/.
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! Bnamericas, Brazil's stock exchange goes multi-cloud with AWS contract, 29/07/2023, read: 06/09/2024, URL.:
https://www.bnamericas.com/en/news/brazils-stock-exchange-goes-multi-cloud-with-aws-contract.

2 Nasdag, Nasdaq Announces First Exchange Al Powered Order Type Approved By the SEC, 08/09/2023, read:
06/09/2024, URL: https://www.nasdag.com/press-release/nasdag-announces-first-exchange-ai-powered-order-type-
approved-by-the-sec-2023-09-08.

3 Hyde Kirsten, Generative Al gaining traction in derivatives markets- Panellists at FIA Expo discuss how they are using
Al, FIA, 04/10/2023, read: 06/09/2024, URL.: https://www.fia.org/marketvoice/articles/generative-ai-gaining-traction-
derivatives-markets.
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! Bolgar Catherine, B3’s Al assistant answers Brazilians’ questions about how to start investing, Microsoft, 14/06/2024,
read: 06/09/2024, URL.: https://news.microsoft.com/source/latam/features/ai/brazil-b3-investment-copilot/?lang=en.
2 BIS, About BIS — overview, read: 10/09/2024, URL.: https://www.bis.org/about/index.htm?m=2 .
3 Cecilia Skingsley, Bank for International Settlements (BIS), World Economic Forum, read: 10/09/2024, URL.:
https://www.weforum.org/organizations/bank-for-international-settlements-bis/.
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! Scott Gordon, What Is the International Swaps and Derivatives Association (ISDA)? Investopedia, 13/08/2024, read:
10/09/2024, URL.: https://www.investopedia.com/terms/i/isda.asp .

2|SDA, About ISDA, read: 10/09/2024, URL.: https://www.isda.org/about-isda/.

3 Scott Gordon, op. cit.
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1 Nickolas Steven, Notional Value vs. Market Value: What's the Difference? Read:
https://www.investopedia.com/ask/answers/050615/what-difference-between-notional-value-and-market-value.asp,
28/08/2024.
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244


https://newsroom.accenture.com/news/2015/fintech-investment-in-us-nearly-tripled-in-2014

Aaliial) s Aabiial) Cpigad (B ALl cliidal o o) Joal Y Ldad L sl Qe

e Blgs & %55 N 2017 swis dled 8 %51 (e (CCPs) duiSyall dlliall CallaY) Pla
2017 e (o S Craill b ST O<8 cpalial cplalaiall ¢ L8N 35iall Cuaidsly 2017
Lalle Sae 480 (e ST AL CME duayg dualie i€e Jaw 281 .1 J¥oa (galisi 2.3 )
G Gagy Vsd slle 22.5 e STy diall o2 8 Lgilaate (3 50 leu] Vol Dy

235 3lend) C e Lgialie

GLid any slad il axeg Sl e 2aall 2016 L Sagd LaglgiSall Lali (g
Aabiiadl GlsuY) pla Jolail) cliaie o duhuad) Gilaagd) (e 2ell s ZWI L gl il
e Allg Blockehain Ethereum (e g8Ual &5 All 453830 'DAO" 4558 (i yas el Al g
Gl dma ) Cladeil) Bacl8 8 Coea Lalss e Lilial) o of U8 Ether (3 ,¥52 (sile 150
Solidity daly Algiceal) L3 Aakaiall L8N agaall culS . Yea Gala 60 (31aY) Llec daid
gl @y el decas e uh byee (S ol Sils cEthereum 8 At )l dnapll 431 ay
Oz yall 7538 S8y L aBgial) o ppusd IS ey Jal€ IS0 aaall pg sl 5Ll i ol gl dniy
Gladay) 2in & o) Jds The DAO @l (e 3L sl axs (81 4] cfaall cladla)
SLaml) sda e Cagdly (b ade Alls e Las cAengll Cas

Clhiall s Auig ANV Aalusgl) lSya 5T e 203 lly TP ICAP Caneadi 2016 pacsd (b
o B g1 Johs Jagass Lgaal Aalussgl) iland (50 32ed) 355 «(Interdealer broker) allall 3
EDlanlly AUl (B8 el e b ddalisgl) Cilasd el 7l Ll cilindall iy
ol Glas) Jagedis Algaad) et «Jolail) Jagass Lgileaia canlil 2t

adlaay) dadl) o ¥) 2015 Ly d3)lee Lid) o3gd ALl Linsli€all Cblaiind (3 anl il a2
Jo)d daia HSI a5 "Binance’ duaie U] Lbign b diall s3a Cigdy g il Cliiall

el (ggise e daadl) Dleall el el Jghslly e ) cDleall Ciliidies daedyl) Dleal

1 BIS, Statistical release: OTC derivatives statistics at end December 2017, op. cit, p04.
2 CME Group, OTC Clearing: 2017 In Review, op. cit.

3 Bitstamp learn, Ethereum DAO Hack, 17/07/2023, read: 07/09/2024, URL.: https://www.bitstamp.net/learn/crypto-
101/ethereum-dao-hack/.
4 TP ICAP Group, Sectors and services, read: 07/09/2024, URL.: https://tpicap.com/tpicap/who-we-are/sectors-services .

245



https://www.bitstamp.net/learn/crypto-101/ethereum-dao-hack/
https://www.bitstamp.net/learn/crypto-101/ethereum-dao-hack/
https://tpicap.com/tpicap/who-we-are/sectors-services

Aaliial) s Aabiial) Cpigad (B ALl cliidal o o) Joal Y Ldad L sl Qe

stk 1205 casall Jolil) aan ¥ss Jble 38 (e JST ) dlac 350 (ga ST Jgls oy
Adiad Cus allall S8 d0d) CDlae dua)s 581 ) de pon daiadl cilgasi <Binance & Jaese Jglia
5 b el Laa (p s Ao ccpanSsldl) Jolall 8 Zaall Ll LagliSll el e
A aale WS . Bagane 4 Jolaill iyl cul€ 2 jasal)l Dlaal) gy paticeall ST Ao
Jaidi G clgariiond Ciilagl e SIS Ly Lallas Binance s - cppeicnall €T Lgda 3
Trust 4laésag <Binance 2\%4531533 «aS3ll Binance dlwlwg «Binance dlwlw e Binance 4Sud
I uand) seaad) Jgas s i o) A (68 Lgasan p23505 Ally (Cilady) ajlias (Wallet
@5t KYC sl sliy Binance <l a8y . AY) claidl dijlae Joli aguy 3 gy . allall
Jia KYC Jlase & 538D IS8 J8 (e psedag il 495 200 o ST 3 38l5iag Jaliis
2 Trulioo g Jumio g Onfido
:2018 4w

Gl Jolanl Y sl Cilims Gan Focalall Ziadly 43)le 2018 diw Johuill aas i)
ales b Osdn A cumidily Nss sl 595 A dsadl sda e Jg¥) Caaill b dayad) £ )la
Ll 9.7 A camsaily Glea Dled A sl 10.3 Adguadl dagal) cialy LS (28 o8y JSall) dad)
Loty B2 laaed 25l Lllea) Adguadl dasil) dmn (aleddY 138 392 (29 o8 JSAN) iecws
L) Cipeall dgie das Canid))

Aiad LI Lo gl i€l) L ans 8 € 0 ) e likall aaa g Y1 128 Gl
2l Cpels 3 (12 o8 JSAl) 2017 A Hble 59.20 &3jlae Vs Jble 148.6 et 2018
Gomd DUkl sty dolasy (Sl Jsla 53 Al AL @lSHally a8yl Johall wlaia (e
NVsa Jble 114 e SS) dgadty daad ) Lg@iliaie yie CME caald LS Lda jae il ddld) cilindaal)

! Cherki Asmaa, Seffih Sadek, op. cit, p381.
2 |bid, p381-382.
246



Aaliial) s Aabiial) Cpigad (B ALl cliidal o o) Joal Y Ldad L sl Qe

eaa‘}amj:tm Z\_DLBA %8 531:1}.3 2018 (ALG ‘f wa i land) e ‘;A}.._\J\ L.u.\jld\ ‘._?A éffi
Sl mpan e Bigailly Oasty Kilie 650 e SST g 2017 lal ol Jolasl

:2019 diw

Aoy lelinyl 2019 dud dalaiall ye (3lgu¥) 8 Alghtiall Dbl Clsidal) Cililias) el
640.4 L) (e Jo¥) Chaill Gaan¥) dal) Cialy G 2018 dien &lhe L) Ll S %2,6
w138 (e gia Sy (28 o8 JSA) (5l 558.5 I (SBI caaill b Cumidily galigs
aledl e ISV Ll e 8 sl ) Badesdll e Bped) Aedl) i Cum clansge Uaad
Gstbis 12,1 (e Wil Loalis) Coadll a8 308 gaad) Al dcilly Wl L S Caail) 8 (addsg
i Cus (29 a8y J<all) alad) diles Jslas S¥ea sl 11.6 () 2019 Olsa dles 8 Yo
i) el gt Jlaa) 138 e (%72) LSV gl 53 e 25ae
& Sal Vs Ol 582.1 Aelaidll e Bl b Alghial) ALl i) dad il
Ljlae %41 duasy Laalidily 2019 ale Llgh L5l %4.2 daaiy g li)h 2020 aew Aol
%3.9 Zuei; (IRD) 825l lasd Cliidie Candi) Gus o (L¥52 Osabip 606.8) 2020 Chusiie:
ole lgs (8 Ve 0sli5i 449.0 alia 5)lie 2020 ple lgs S ¥ Oslis 466.5 ) Jusl
DA Vs 05l 97.6 L) deail %5.8 Foesty i) cDlaall Cliidie Cacd s < 2019
g 553l
Aok Lald Lady as Aiad) o2 (A ¢ gail) (3 AL Lingl il (Bgm paiad AY) el e
DA (e danlall Lilgad (ICE) daysy sl dicdl o3a 6. (12 &8 JSaN) Y50 Lk 216.8
it Jolaill COlad Baas deaie B e ile] 2019 sle (b bl Lnsli€all Jola alaiel
s by aal aadind bl 3)3Y deate e Bl A5 - ICE DataVault sans Llaud) o
JCa o Jglall by .l DA e o) sl o) caapd) Jseasl) e duan bl Jolaill ity

S5 g laadl b s IS (mpet Gua il 300 Al el il Siai <Y
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LICE, ICE Data Services Launches ICE DataVault, a Cloud-Based Tick History Platform, 23/09/2024, read: 06/09/2024,
URL.: https://ir.theice.com/press/news-details/2019/ICE-Data-Services-Launches-ICE-DataVault-a-Cloud-Based-Tick- .
2 BIS, Statistical release OTC derivatives statistics at end-December 2020, 2021, p1-2.
3FSB, OTC Derivatives Market Reforms- Note on implementation progress for 2020, 2020, p07.
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2 Oramas Jose, op. Cit.
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! Goldman Sachs, Goldman Sachs Announces Clearing Services for OTC Derivatives, 27/07/2010, read: 06/09/2024,
URL: https://www.goldmansachs.com/pressroom/press-releases/2010/dcs-announcement .
2 Goldman Sachs, Goldman Sachs and AWS Collaborate to Create New Data Management and Analytics Solutions for
Financial Services Organizations, 30/11/2021, read: 06/09/2024, URL: https://www.goldmansachs.com/pressroom/press-
releases/2021/goldman-sachs-aws-announcement-30-nov-2021.
3 ISDA, Key trends in the size and composition of OTC derivatives markets in the second half of 2022, 2023, p02.
4 BIS, Statistical release OTC derivatives statistics at end-December 2022, 2023, p01.
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