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HAWKES PROCESSES IN FINANCIAL MARKETS

MAHDIEH TAHMASEBI
Department of Applied Mathematics, Tarbiat Modares University,
P.O. Box 14115-134, Tehran, Iran.
tahmasebi@modares.ac.ir

Abstract. In this paper, we first consider the delta computation of
some options when the underlying asset is driven by a Hawkes
process, using a powerful tool called Malliavin calculus. We will
obtain an expression for the weight Malliavin derivative concerning
the Poisson space in the desired duality formula. Second, the mean-
variance hedging strategy is also generalized for this type of asset
according to its derivatives with respect to both Wiener and Poisson
spaces. Finally, using a Clarck-Ocone formula, we provide a
martingale representation for the maximum of a Hawkes process to
price a barrier option depending on the maximum of the asset.
Keywords: Hawkes process, Clarck-Ocone formula, Malliavin
calculus.

Classification: 60H07, 60G55, 60J76.
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Fraud Detection in Financial Institutions: From
classical approaches to AI/ML-based approaches

Hassan Omidi Firouzi®

Hassan.omidifirouzi@jpmchase.com

Abstract. Fraudsters have been challenging financial institutions
(FIs) in various forms and through different channels. With the rise
of new emerging technologies, they constantly changing their
behaviors which makes it very complicated for Fls to warn, predict
and detect these behaviors. For a fair amount of time Fls have
leveraged binary rule-based approaches to detect and monitor
suspicious behaviors; however, these techniques are not the optimal
solution in the area of the emerging technologies and Fls need to
hone their skills to combat fraudulent attempts.

In this talk, we'll shed some light on the advanced methodologies
and technologies Fls are exploring to fight against fraudsters. The
opportunities and challenges of these techniques will be discussed.

Keywords: Fraud Detection, Artificial Intelligence (Al), Banking, Class
Imbalance, Risk Management
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INTERNET UPDOWN LOAD BALANCE QOS OPTION
PRICING

KAMI AYATI1 1
Researcher at Daneshmabna.
ka.ayati@gmail.com 2 no. no@atu.ac.ir

Abstract. Recently,based on lose time and lose packet in connection
in poor signaling and services by internet operators,internet users have
suffered cost bearing in switch between qulaity of services and other
damage tolerance. for example Strike Crowd company,became suffere
other digital economy firms risks that were critical for investment ,for
example p2p or p2m multi point switch off routers in one zone than
other zone can lead to change the bandwidth dynamic relibility, that
will become extend reducing end users zone quality of services.In this
paper has been suggested an insurance premium based on american
option pricng and upload download connection relibity quality
dynamic and poisson lose connection distribiution for users that reslut
in to improving QoS in competitive bandwidth service providing.

Keywords: Option Pricing,Qos,Insurance,Stochastic process,Poisson
process.

Classification: MSC2010 or JEL Classifications:
91G20,91B25,91B70.
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INTERNET UPDOWN LOAD BALANCE QOS OPTION
PRICING

KAMI AYATI1 1
Researcher at Daneshmabna.
ka.ayati@gmail.com 2 no. no@atu.ac.ir

Abstract. In Exterior Contract we have two Economic side and two
utility and two interest rate for exchange rates, then we need to select
best optimized strategy for accept and select conditionaled
claim,conditionaled claimed are conditioned on utility and in this paper
conditioned on Exterior invesment rate and utiliy dynamic of both side
for max profit.In this paper defined an optimized investment rates for
both side of foreign contract for setup a white paper or commercial
government long and short rates.Optimization on two sided investment
can improve the level acceptence in corporate finance in one or two
economic side as international rates such as brics or other rates

Keywords: Investment Rate,Contract,Corporate Finance

Classification: MSC2010 or JEL Classifications:
91G20,91B25,91B70.


mailto:no@atu.ac.ir

8| il pake g wluslyy Siuled cuasind

Lyl 9 o

092010 e
sleal (g5lw alo) C"L" ol ;| Sledlbol (6,5l uilucd glylo dlL¥Y 3ae

mehrdadboroon95@gmail.com

ouS>

el (o m253) Chain 4 (S5L) Block auls o0 51 55 (Blockehain) o> S o3lg
slegd cud Wil oo SLMB 1o ( Sy 3 CulaS ol 5 (slo oy Cdii )5 (55l
3 bl S S aiile (Jgy 4 G la ST Ol B o8 G slacaba 5 0
O SN 025y (nl Wgd oo asd e (Slo ey Ojgo 4 o b LSO 5 Wk oo oS LS
b el 51 alSol S gl a5 el 6l aiile ez S (6 5bbians oo LSS 1,
G815 Sy bl sl Lo s (LSl o] aKs ol s 0 45 g SO slacS ol 6,05
5 ol Ol ol e S Lol S e ool SOl ol alauly Sy 5 b
2 b s Oj50 a5 was o (Shlre Jsp OB 0S8l 0 5 GBS Sl pEatg 3
b opas1y 5l U5 cal g o 5l alanly plsie 4 B (ol Sy 4 5l 5 il BLS)T
5 8,5 s g SYol e codel bl jekaie 45 (6,50, 5l e SDael oo «lian 4y Lioan
5 oattie Casdye o 1o 45 (SO slapians M 5 0iS o ooliiul izl b 3
55 ae el LS W55 18 0T o by S aF (lools S po aiS o s 35 yoie ZMlas 4o
&85 J5 58 Dol o 1) bz S )l e i iy Ol sl 50 5 009
iolas g g el (s 0 Olia b g aSiil slacl daan gl S 580 ()il oo Kool
oS Sl plaailly 5l glopaniy @Bly jo aSed (nl 3)ls S92y Slad & jso e sl LS
O 2l 5l g 9 05 g0 00l 1) (B hlie Byl g Lads o 48,5 & j90 Sl 2515 (o

w2l n o0 e Cnl Wl (plyoleaisS oo ABLEI (e L 5,

Lot asliome Jlo (6l l3lecsS s3ecsS Coneldlpo ez S sl lals”


mailto:mehrdadboroon95@gmail.com

Sl pole g ©lusly Sialod cmoiian | 9

Sli 0,509y 3l coliiwl b plgw, I3l s ls dilygy e (S
o5 Chge W9y 9 (9 Al

Vag de gl W55

cuuS>

2545 ol olazdl slaaly plgie 4 585 0 Jlo laylil a5 Cuils azgi x5 ol 4 b o)len
a5 553l o |, oLl il sl i Sk 4 00T Ll 5 i e o
b 0azolr 50 el 2Rl Slaalls (623 56 5 616 Gl Ceal 4 az i L 0l
Srod 5o Jloiol SlpesS (g 0985 50 aalls (al sdes Sllugi b coslite 5 5d5i
oS3l g 0091 wtee o O8I0k Blisl orsr U5 a3 ls 2 o] 8L 5 gl !
Sloslitul b mae cnl 2 35505 b 59, G addllas 3 (555 (o )3 ] 05 UsS slaaix
ke Bl (i 5 a s Sllugs (im0 o) Cige (B9, 9 (nm D (Al 550,
US ol s 45 Sl ol e oy ge oo 451 e sl 1 el o azsls
19585 2 6t (SOES (eed D,08 il eads wlf S glaJae 4y S S0l 3lgl o)
e ol Gl Gosg Sl o ST buled Geess pslate @ 1) IS ale s a0 5 00

D3l Sgeid, Wilgh oo

olee 8lygl oygr e (65955 o, Lige galdST slaosly

A
Ol o]yt sadal o3l olKaislot 3,0 )]s algt Slas pole saSiailor Jlo o e 0g,5-
m.samadi53@gmail.com (s osins i)

ol s eedll olil olfaila 3 18 o)) 1a5 axlgr Sl pale saSlaslor Jlo o e o) @JL‘-‘:')'S'V



10| Slusil poke 5 ludly ) Gislod cmoiind

STy 1 Fgutuo g Lusl

ol e
Q‘)"‘ “.\J)A “54)1.“;1 0‘)1 om‘é aJ.;J./a A}‘j ‘g_;‘él'.'.) 05;

Iy OBl pl LIS ke ps a4 a5 aizwns Jbo slo)l5l (6 IS ey sl §50io t00uSs
2 ksl 0SS (5 I Al p aliie sla oyl 5o w43 sladle (5 y5laex LB om0
b ggaio o Slas g 003l Sy Co o 5 Jododi 4y 9 05 o Wyl ool i85 a0

Lo §gaio 5 ,Slos «(5,l08 o ps (sla Bgain 1 godS GlolS



Sl pole g ©lusly Gialod omoiias | 11

DLl 5 Sy lee b,

T Bolo 595
JJ).A A>|5 4‘540>L¢)‘ »)‘)T olKisls ‘Ls‘éLo’») 05; )

oSy

9 Ceodlus oy ¢ Jlo aiile cilidee (slrojs ;0 (655 pral ) (cwlul a5l (S S
b1l g 0 o0 Lo St Cu e 9 Jelod (3l 0057 50 (ootn (5 Dol el (it
SisKz ooy 4 allio ol 55T o wal b wlalST Elaranss 35l sl |, o3Y slogsslodie s
My so )5 (S g b (L2h) Sbosr )l (S, (ol 5 Sy o oldl, 008




12| Gl poke 5 ludly ) Gislod cymoiind

b Cammozr 0y 1 (haazn 5U piio Oyl 1 ans omac aSad wyor 9,505, &1
Eolai Sl yis o OYolro 3l oolauw!

RLEETY
Sl s asly oDl ol oBilo 2ol ) 09,5 e 50,5 o8l (6558 (semmiiloclys piila DI
SIpl g axly codlol o1 olKzsls ¢ ol 09,5 Liloeylols, ylas, 5o

HRWE

SYolre sl oo leolainl b comoz 0l dae slo psie ),.,ls wyr 4w dlas ol
L Comax ol aslllas (6l 99250 sloJow (oo ol jo 05l oo (Bolar Jwdlyao
3590 Jow 2 oo g Llo g aid 3 )13 ()0 50 (Bolar Jul 2o O¥oles 5l ool
20yl o rie 256 cw) 2 Sl daz Joe S e el 8 5108 L)
Couzo> M) Mﬁ; 6‘;: ‘SSOL.a.J J.h..u‘)m\) SYoles )‘ JJ.A LJ"‘ ] 0 djl)‘ Coro>
Syg0 ola Jwdl s S¥slae caalsl jo oS o solitul awe sl piie 3G 4
e sl e 3G anlllas (gl Jow cpl sl LYo g ood 3 yme Jawe ol 5o ooliciul
JJ.A 90 Carez )lﬁ.‘;) 2y Lglﬁ Lg)l.ww LgL‘DL)i’s) Gt Sl 00 o0lo @.@5.:
Galitee Lyl 1 )0 Comaz 0y p cilisee Janoe (sla pite 23l g 0o o0ls & goleiinn
Slp G orac sl a5l eolatnl aiow cpl Guas 8T 18 ) 0500
hgol,a.: J.».w‘)_a.a.) Y oles )‘ oolaul L: Coro> ..\.M.») 5 aa.».?u 6[.@).».’-».4 ).».:La )
bo Cpizmode 10,5 1>l g aislo |y (glo o )oSI SO gin oS 5l oolazul b Lo ol
‘_g).:fél.i 6‘)-." ‘V..S ol |) e—as 6)LAM SR & rv-.’.')b lnL?;S‘ ‘) TR (_gl.g(wb)]
OLis Geizmen Lo+ 3,5 osliinl (Soe oy (2 S 58 gy (i jon 5l Lo (sras 4SS
G (g jleranl g Lokl 5 428,518 o) 1 0350 5By lagy] ks 5 (g5l s

] 00 43‘)| }a.} Ao L)"‘ B U’JT s.;LA..A?uN 5 6‘).1 g_)‘OLer»..Mu ] 00 e r

S yuxiac Bolar Judl j0 SYolas ¢ (610 5 i 935N Baos cmac 4SS 1 golS OlolS
(s—as G)LQMGLSJG-:?!A



Sl pole g ©lusly Gialod omoiias | 13

p'.g.w Ceoud s JA.o QS‘):' (ANN)‘S.CM e Al d > é)S.l’) dj|)|
| L VWP
Olpl e oty oDl ol sl8iloe Lol ) 09,5468, ool (65588 (soziilowlis wila DU

Al s axly Sl ol olKtils ¢ ool 05,5 Jletiloelals, las, 25

PR

Sy slp o 08 4 pamio o (Shg Jdo 4 plews Ceard sl oo 5 GaBo oo S axwgs
Suosd sile Joo sl (ANN) (egrae coas aSs Joe cdllie (ol 55 ol Gola 5 o 210
0315l Jlems das el 43,5 )5 ARIMA i (g ,Le] Joko b daslie 45 5 cong onlitiol o 50 plg
s e S (RMISE) e (i U (R2) s (s oo 3 5kas 5.5
w88 5w aidl dewg alisee slo Joo o Slee b5l 6l (Bolad Juwdl 0 S¥olee o(MAE)
5 iz slo o Slae slo las Jai 5l coian puac aSS Jow a5 a0 lid bl il ea

S )18, ARIMA o 5l 2 (o Jlitel Jolpe 5 (590l Jobo

e a8 ( Solai Juwil yay o WY olroylid )  Luw ey cplgew Cooud 1 guuds Olols
ARIMA 59l gilS glaasSiiio € oo



14| Gl pole 5 ludl ) Gisled cymoiind

Cooud (pard 0 dd jl 01,5 9 (499 o oo (1) dmn lilo
byl s

¥ e e U g0lo Lo jaeze
U‘)”‘ Oy>g4 (G090 bl w] oKiils a:\.»la rnjl.c oSl ‘g_g”"“ sala) 05; )L..Mu‘\b )
9, (63,9 4l ol oSl sl pole 0aSiisls ¢ Jlo (2oL, 05,5 (somitils”

Som <ol Glog b Jloy @595 5l plew 003k a5 S 0 (28 Job Sb Joe todaS
5 Moz plew 035l a5 wims oo (Las Jbo slajlih 3 (025 walsd & 55050 1S (o
4 stz BB jsba Al ol Jlp e (FoiS o Sz ogzg o)l Jloy je Sanis
e dals 035k (6 e Sla Sy ye S jsliieds 095 oo i b Wit oy
Joe 5l Glamwss 98 s Lasl oy Jae el sads Srre ol Sb e el gl slo
o ol S 09l L) b ol 3 JBy (SaaS 5 Sea Slas cal Jei Sb
2 oS g Sz B B85 Sl j0 slp K0 8,505, WiS e paal 4 el S e
6‘)% Capn 6“‘1*?'*3’.,' )‘l aS Cewl ¢J)L> f")f Lo ‘L_gl”l L;)L&fui,)’)l 6‘)-.‘ @“l)lo Caosd
)L.?;;'-I P Lecls slaoslo )‘l Y Qil 5 D9 oo oolaziw! JLQ.::;-\ &9 L Q°)5] Cewd o
Syt sl 0osliial VE¥ £V B VF e DY Sle o5l o b slai b )T w5
sloosls b ad)l> ol )5 g (95 50 jlal (3 el S sla Jow b )Ll cwd jglaie oyl
Ol gl .l 00 dlie Jlib Ceand b g oadiamlons Jloy pd (SoniS 5 Moz )l
A b el Sh g g e slaasl b sla e ans ad)lx ol 5 Joe slas aao o
Sy s pdySlhan! ad > ol 57 Jow I sl oS Jloy e SanidS g Soz 38,5

S HES o Soz )l o5 Joo o580 ,Lal 5 Joe alolas LSz ganls Glals
AMS 65C05, 91G30 : £ gd90 (Guwdinb




Sl pole g ©lusly Gialod omoiias | 15

bingd 0398 (g 30 adolao BB (6 1A A lo pw Foiuo Cooud S iy
el & ol JN= ol ol w9 oLl Wl Jul38l gby Juw
e ) 4l s e

)lef r:5LC 9 ‘S»ol.)) oaSiils ‘(u‘ﬂf MQSL’) )-M*S)M‘ u’_ua.»o oKisls ‘U‘J.QJ ‘U‘J"" Y 31

‘mohades@aut.ac.ir
‘raz.rf@aut.ac.ir
Olsear® g 5o Abslae B ()18 ko slaggaie oyl o slis o teunSs
Slasgozs s ol (g s (Sl a5 Wigds o €3S (IS ailo ps Dgezme 5 5 Sl )l
ORV-ICHNNCINUE JUSTRCUUINE RV NPV || APUUN) DRVEL g Je JEN [N O DURPPS Jo3 IS PR N I8
o plol 5 wyg 5k 50 0398 gy alalae LB (6105 ke s Ggais0nds fyoas
oo ol slaools 5 slows 3] F 5 S, ot 0,0 &5 Jols Jlo slaosls el
075 S Ty e lond (5,918,5 VET 508,908 VA B AYAE LT VY 5l 039,08
Qs 38 Joe alol jo el Bl i g Bl b se o, Slas So (sl
I = Ol O w555 Joe 5 edlo 50k 1o (s gy S lsreal SIS
Byako (nl Cad (it lp oras ASD (e iy g, plyieal el
sas lasye eSle als, sloloe 5l ooliiul b b Joe o ,Shos .aiad aib 5 S &
=0l ol o oS5 Joe &5 wimo o Lt ol ol o)1 Uas 3llae 03 (il
Cod it 00 3 S Omk 6o les (xS0l ln yiie Ol Sro bl (5
3ilg oo ¢ g GloJoe 4 o 380 slaJae &)L Gregsy (ol 010 03,08 3gaie

SExchange-Traded Fund (ETF)
°Adjust Close
Price

Extreme Gradient Boosting (XGBoost)
Convolutional Neural Network-Long Short-Term Memory (CNN-
LSTM)

Root Mean Square Error (RMSE)
'Mean Absolute Error (MAE)



16 | Slusil poke 3 ludly ) Gislad cymoiind

S, bl ogs o I8k w slagiliwl U assS SeS e ggais ol pae g o )la8 4l ju @
S ke ik sla ol Sl e
PR S| ITCION: S U SU RIS Y Y PONY R KU W PV PRSI R WY LaptZi PN L
pl s ol =l ol o egbol S s

G17 C53  C45 JEL guvaind



Sl pole g ©lusl ) Gialod omoiias | 17

OPVC RV SR JUF SICE PURY IS WY RPRIUL U SCSC SP PR SR Y
SUSLL ploew a5l
ks by 4y e e

pole 5 sl oaSals ()05 SeiST ) S el (sirio oK1 )45 el ¥ gl

F ol

mohades@aut.ac.ir’

raz.rf@aut.ac.ir’

Gbll o yd slaTh 5 Dblws Jds @ ple—w load s cwod i 100y
55 Je S gy ] 3 el o5 o o35 53 ol (sl iy 1 (S ejfyen e
dLbobL) G | oy dj‘)‘ 6@“ ‘ALQ,M.' ua}L.u Wﬂ ‘Sb-h)u«w 6‘;: C)b’ 9 Lo.))i » Gu.a..o
5ol gy 5l VoV sl VY LYV aysils ¥ 2l 5 st plew sasli ) by e
5 ad Ol sl olwlid 51 e e (.Sl (Jow ol 5o el oo il ¥ il
Glyp diloads cw yp g8 Joe b olls 5500 (g5l Jow dag,l Jow 5l oolaiw 1L Sian
Sl oy, 3l e (imGin Sln ke Fi9 S F O g B Joe sle sl (gjlwatage
=S 5 e a5 s oo L gl e T oads solaw | Bolad semins § (S (55le A
St 95k g o sla e 4 Carnd 5 009 J53 B sla sty 1)) 4 00 )5 - Ly
g g0 ity plows Jhl (i 9 Jlo Gl del sl w08 Sl S lgieay g axsls
GLSLs plw (als )8 - Lyl oS )5 Joke sasd s i (g0elS lolS

JEL: C22, G17 csb40 oiailo

'ARIMA-GARCH
%ahoo Finance



18| Slusil poke 5 ludly ) Gislod cymoiind

3O Mgy S 0 crilo g SOl g 5 1 (B 0 2 oy
o 5B 4150

r‘_;o.lblf GWMM‘YGJWQ_A‘W‘:‘DJWBL““

Oyl el e ooyl oiils ( Jlo wlisly, anisy jo o)l wl.:.,;'s)lf‘
ghasemilosinal 376@gmail.com
m.a jafari.math@gmail.com ¢l ,s! ¢y 145 ¢ 0 5)ls5 oliils o Jlo losly 09,5 ¢ Lokl ¥

Mekazemi2000@gmail.com )|yl ¢yl 45 ¢ 05,195 olKils ¢ Jlo losl 09,5 ¢ Lokl ™

OB Loyl 8s2g Jlo sla 1L jo dden a5 conl oo il 5l SO cn i teunSs
5 kel oS oIyl 5l soliiwl lxas 5o y0e byl 5l oolawl pgy) aosls ez
208 oLl il (6Tl 4 g e alex ] 5145 sl oals lin! Siloj sl
oz QLS Cosl S (ile 5 pleiidy Hlop il alaei oSl I ragh
Caloas ool oS, 5L jo Yolg e 5l Cim Wigy (i sl NU-SVC o 8olas
ORo Gl y AT el oad a8 I ke o e slacusdse sl (Sleles 35l
Oliee oezme 9 LS (nl (i Gln ) bipi, sl 5 So e ol 5 LS
plsl asdllas olul ol 48,57 513 (o) 2 3550 Ngy (S )0 LS Ry 6)ISSU
s PBolay K> g Lol )T Costi S sl a5 w0 plis goue bl ol
a0 (s jo 1y 0 Shoe (e LolF Cagdl S 10,930 g wlatils gy SGo 3

el 0015 UL"M" od.».i.!‘sw)).g

YT S PP VORI JUC S FRPUU. PYP-SUC S PR - WU L g PN K3
C45, C53, G17, C61 : e o 90 (g adnb



mailto:ghasemilosina1376@gmail.com
mailto:m.a.jafari.math@gmail.com
mailto:Mekazemi2000@gmail.com
mailto:Mekazemi2000@gmail.com

Sl pale g ludlyy Giglad cynoiian | 19

S li wlol 218-00955 (5 S dod 30 jogS po Mgy Julxd
GBS it Sy o B Cwwlow T il g g5l8 - Jlo

¥ Jedese F oblS sageese duw ' gobl b giw
(parastoofeiz@Khu.ac.ir) o;,lss olKiils ¢ Jlo ol o)l cwliss 157
ol oty ( Jbo pole suSasls ¢ Jbo ool 09,5 Lokl ¥
smm.kazemi@khu.ac.ir)
ool oty ( Jbo psle suaSisls ¢ Jlo 2ok, 09,5 Labiwl ¥
(m.a.jafari@khu.ac.ir)

Cowl ails ol yor a5 Loz juolp (o 1) Slatlo o sla il VA-0y955 (6 S den tounSs
5 S N) sldey Cato 4y asl wo S Jow 1) golaidl g sllogs b pinaw s & oS
S oS Dol oo i Sl 00gei o )ly (S Dbypd s ( Seiiil oG
8y a5 (Blae po wilgs o el 005" (Jlo sl il jo 6,18, elodh mie ,10l o Olsrea
ol 5l (S50 s S e s ledzae Gk 5l e S re Wg) (e S0 ) 4 e
S e Slaceslas 39 » 0 3B & Zoleiyd 5 03905 (gmyp (B9,9) VAygsS wsile
EOUTRP- NG UK V- - DUFIR VORISR Jt- ISUOTTE SO I P~ -V JUEL ST W

D3l 5 oo

7295 0 E 5 o SN Sen N V-gsS (Dol goe ol iguadS Wlads
G22 : oo pb90 uinainb



20 | il pale g ludlyy Silod (pmoiad

VIX )L¢£.$| ‘S)Lb’ Cod ‘_.;‘).g ‘s.eol.a.» )Lma.u'—u»): Jd.o

YLS;LB'.’.‘B (S0 k_gl.c“i\csu‘l..éa) o
SLbLb aodle olfsls il o Lol o ol susiails o Jo ok, 05,5 12

mohsen_rezaei40@atu.ac.ir

asafdari@atu.ac.ir

Jaw o VIX la Lozl 6 la8 s slp o iy, asdllae 4 allis ol 50 toousie
Joe ol mlaisls bW 5 ol cud slaanTd o Glojen sla by b Solad ol
s, lisl goue polie 3.8 acwle Gl oljls Ceond ol s dasiin all SaS 4
Ly g (Brme o b blie it s VX (asls dewly cnl 5o S e oal3 LVIX

oo L Bolas )il S Joe 5l (6500 gl 2 ogdle 2,65 (o S8 (cmy 2 0550 L]
Sl o5 058 0 i) VXD ST glasls 3 6l ced gl saaz Jsoyp ool
g Julos lp ouie sla )yl asles o s cpl .casllo 1y L calies Loyl o 0 )8
2l il slacaasd e

O Jde o Bolad oM o Bolar sla b VX Lz i gauds Oleds

B5M70, 91G80 : e gudgo guuis Alnb



mailto:mohsen_rezaei40@atu.ac.ir
mailto:asafdari@atu.ac.ir

Sl pale § ludlyy Giglad cmoiian | 21

JHAn 3 208 S Odg O (5] daa (sl A ra
o guilan slRBIID

Toles oo 9 (655 degane

o kil <530 olKals Lo o5, !
u\);\ cuLn)S ‘uuﬁﬂb%ab&ﬁuh ‘jwﬁijJaM\é GJLA‘a}‘)gY

28 Sl jgaile me oyl 5l (Sl Sl (ol ek a4 il )b oS
lie onl )0 weo0 &5 SlilE ge 4 (Bly slis g slazel Sl es Job o talej]
a el Sl g i JolS nosls a8 (Bg sy w5 S ) (o2 T S0 03eil S
089) G5 )0 5 Gileaned Sleolitul b s 05,5 o0 (8 yne ilonds jpuils Bolai )50
955 oo )8 sl 3550 @oleitiy se3l Ols 5 Sl U wssae sla by, 5 5L Cage
Lol 295 0,8lee sl ks golpriny O9e;) &S a2 oo lis gl
Al arend slaeY g eal BA (el ) (O )E (el i gandls wlads
S e (i) ead ) gl (slaeal

62E10, 62G10 : cgbg0 (guss dinb



22| Gl pale § @ludlyy Silod (omoiiad

330y 89y 2 Gaes Aul-Q (FMolro vty 5951 0 yShos (owwy

Ty (dedame T oLl (sagasaze s F g Luge
le> oRils « Jlo (2L wd )l eulis 5
(mahsatavassolil4000@gmail.com)

olem olKils « Jlo pole saSisls ( Jlo (ool 09,5 Jbotiwl”
smm.kazemi@khu.ac.ir)
olem olKils ¢ Jlo pole ouSiils ( b (ool 09,5 Loliwl
(m.a.jafari@khu.ac.ir)

&35 2 5o y53 Malas Alls > sl ilyls5 gy o0 Shos (qusy 4 allie o i00nSy
lebee 02,5515l Sy cnl 5o 050 o0 Bres (SRsE 6Tkl esliiul b ingS i 5)l5e,
595 18l 53 (lalee oled o (59, 2 e SMabas Cadge (Saier Sln Geoe 83Q
ol yod (3355 (Fu U (sloosls degosme 3l 0,631 Soige) Sl amloads oolazul Sholas
ol atly o8l ol ;0 a5 Cusloads 48,5 oy o slp (Eoias G e odg L
‘5[&‘5)41).».»‘ 9 a(d}j) oAa.»SJLuQ ..\.».:LA) t_i».w){s JL‘.‘) GLDLQ)J‘).H»‘ A Coms ‘) 6‘0.\.»..\5)‘9.\.59‘
ool 09l )5 LS 5o 58 o5 cnl oS uled (5155 (eSS 5 (9,8 wile) Jlab el

Al go 39290 hittps://github.com/Mahsal2345678910/An-Application-of-TDQN.git

—Q Solas v ;68! (95 o ¢ o oSN DMalas ¢ Baos Susl (5 S0l 1 gudlS GlolS

G15,G17,C45,C55 : < gudge gy dinb


mailto:m.a.jafari@khu.ac.ir

Sl pole g ©lusly Gialod omoiias | 23

SN A5z (58,5 415 0 b e (6 pesiwme Jgpaze (25D
Y soblcans oasly jgens el lgungs I
iy gl olBils oLy pale 0uSiisls « riwpa pole 09,5 (5,550 (sgmails
Neshahsavar@yahoo.com
iy S olSzils Lol pale 0uSadly ¢ wp pole 05,5 plos sliwl”

Amirtpayandeh@sbu.ac.ir

Ol s (] &5 05 (g0 S (S5 ilizme Jolpo po byl (518, 5 (b 3,55 1008
e DY gasme (lhan DY garme elgl 5l (S0 s oo (sl lacs pS el 4 e
ik Slleg (IS ()L8, b (Jlo (5,5 5035 o Jgame Coplo 4 azgi b a5 aivn
S ks 5 55 4 st 5 05 b el S 5 0 il 3 Shac 0 5
Ol w555 s s L ol o 3t 55, 5 e 5,55 5l 85 ol
Gdom 9 (S podus ¢ oo b diile Sowaily Glaay OYgame b o 1) Ol ol
s il 1 i s s Jpaen o (SisSr i 3 56,5 5 55

sl 0 (g (Ll Aoy 6,13, 5 (b (25

91G80 «62P20 62P05 «Q1B30 : o£ gudge G diubs




24| Sluil pale 9 @ludly ) Slod (pmeiiad

Caolo (6 55 0b 0,595 b (9995 S LS| (6,105 o

Tw oQLJlMﬁ\dmA ‘a;‘

Ol Slblbassle oliils by pole g ool Hlol ouSiilonJlo (ool 5 5,55 gaiails |

mohammadiakram.1709@gmail.com

o (Sl asdle olEiils il asle 5 ool Lol 0aSails (ygudy ¥

abdolsadehneisy@gmail.com

o Jow 3l eslaiul b cpeSaa jLasl cud gildan gwyp a4 dlie ol o teunSs
&3> Jeilyns doles (Jow cpl 5l (6550500 b latl ool oals aislo,, (o b Bolas
SIS | oS 5 )y Sy m ool e 08 Slalons 5] S, e 4 s s
sabls oy 10 ehigar (as 5l g oy Pluw Jo jshieds Jlo sloJoe 5 Gaos
ooy YL s sanmalis iegh opl 5l ol mls icel oul a3 3 Sy (i
J= 5 Giledae slp g dooly a5 psSin [lisl Cwd oty jo oleiny

el oduzy Jbo Bl

rtsS  alolas Ll e Sz ime syas Alobes o iy b ol s oboY Jow s gaudS wlals

G15 «G13 «G12 «35Q91 91G20 91G60 : e gudgo (s adub




Sl pole g ©lusly Gialod omoiiad | 25

-bj * < ) ) W x W) dﬁgu.la )é ‘5-50-9 (S)fff'bl'?. .b).?)ls
&bl 51yl

sk 6,2 i e

S gl o SRS igealS psle 5 5l saSails TS

Sl 5ol 0 S Copde Gty Gly (g 6,5, w@lie (ul )0 ouSs
Wwg sl Sy ol Solis (g5lwaings 0,9, cpl jo Jole Bun 05l oo (320
ikl @l ebog i 6 vl ,inl pordo jloslinal b () cnl ol gloj Jobo 5o
bbb (nl WS (oo dor 2 (e w8 )0 1) jlire Blyzil (6 e 5k 4 45 035 olox]
5 s ez gl dal,5 S0l Sy s 15,5 aods Lol jome dws o s |
(P> 9b o0 Soidy Bros sras AL Gl g pTo e b sheb Sy azmin Sl
smas rasil 5l oolaiul b olgsds B b lgi o 1) ddseiw (] a5 0gd o ool ol
S 398 o0 (b Sy 4 s Al Jale (6l (oo ;98N eales 5305 o) Bes
53 5Tl St ) sl 33l o o BBl 557,05 sl Jisl o
Ol bl Sl eyl 50 55,095 silwannd 0,50g; 5l oolil b o] L (s
g g0 03lo

Jole 02 s Sy i Joo ol 225kl g5 9 (52T 0k 1 galS SlalS
G15,G17,C45,C55 : e qi90 gy aiub

. ‘)A) VY



26 | iluil pale g wludl ) Jilod (omeiiad

Sy Lo ldos (g pl ity 51yl 9 CoonB (pund
bl LS|

W Slslo l,e 150 g0 ,05 o

)....5).».0‘ ;.M " oli.;‘;.?lo 5)45.....‘0[5 r:j.l.c 9 sal_,) PRC K ‘M)l kS“L"“")lS (& 9o W K !
neda.zomorodi@aut.ac.ir

JUUC UV TETPRINL 3 R JUUUN L g PP TN St NP SO

erfan.salavati@aut.ac.ir

ailgiy a5 aes ol s, 4 oliws sae o b glacasdge TS olo oo
S ExSslr caz by, Grppsmre S e S dlales 5,00 AT Ee CSloy o
EURP v T RS U SV ERRLIUW) IO R -5 ] Jov) R P F--0W) BPEY DY PP L ST P
Colbe e slaslog ply o la olls 5l cdablre oyl Gas a5 o)l o,Lal ola g3l il
53l plil (alide Glasygo 4 (g oo 1) Sy By $FT ] g5 nl Sl ol
o oalawl lojed Ojge a4l ol g obg)l sl Ll 5l jalaie pl gl g all so
Sl s 5o alabes cgz bg)l byl s aly @bl &S cl al pr 28 ol
b 0gd oo colaiul r:loT Slodige g ye5ninn (emas a0 1 Jow gluosly e

RSP R VS TCES I PP V. TV PETST SUICON AP COVIIPS{ JUOv PRV WYY

91G20 : e g0 (s Al



mailto:erfan.salavati@aut.ac.ir

Sl pole g ©lusly Gialod omoiias | 27

by Joo 9 Gwoe 6350 b g plew (Som
FINBERT

YWL"“QJQ Aage S0 e desmatkt
Oy Con i oKisls M)| LS""L"""’)lS \
Gyde Can 5 olKzils oo crm gac”

S0 b plew (i S0 9 sl (g B9y Al gl ol 5l Sus teaSy
slo e 31 pslite () & ol 5k e (sloslass, 5 (sl L5 Lol e (sloasls 5
oo soliiwl b Sblwg Jd g 51k cgz cwoie ol FINBERT '3 BERT
Sge 1y ygie Syo el ko by 318 5 S SuST )l solaiul b BERT Jos el
2 6yt B8 el 0ad (b b sl o pgaxe a5 FINBERT 4 aiso
b Jae pl a5 a2 o i b il o)l Jhb a4 ces b 35,5 5 Slulus! Jdos
Blo 55l Sz (o G 90 (el parsidy w1 (6 5880 sla Sty Wil o0
oy oyt s o slo 55 Ll 5 Slulis] aiets 5 s 0 Slae 5 il
all> a FINBERT Jde )0 el so el S yody JIL Ol b lad e LSl aS
ool 1y e o ools (b o g (e e Sl a4 e sl ooly Jud)
P JB @l 4 58 e cnl )0 5 ml 03,5 el L @ )il 55, 2 IS 306
B8 Sy s e 4 bl Glg oo s sl eold oS 59 L aS Bl s
Jls BERT acls ob; (35l0 FINBERT Jas plow oo i tgouls wlols’
Wik Sbleg Judss clwlus|

CA5, C53 :coupo gokis 4iabs

! Bidirectional Encoder Repre3entations from Transformers
i



28| il pale 9 ludl ) Jlod (omeiiad

1T Y POvRpr PR N I PR PR JC A PR ICES I PN
).o.c

rs..m oou‘d.,.:rl\ébm ol
Olpl ol Sl aedle olKisls
Sepideh_sahraei@atu.ac.ir
Ol el o SLblb aodle olfiils il pyle g 25U, ¢ Lol saSisls ¢ Lol ) 09,5
a_neisy@atu.ac.ir

Copde 5o we 6l lae 4 Ol Sl Las sl eslainl pw) g 4 dlie cpl jo teunSs
L3k et sl eolaiwl ogos dllie ol canl ba olyls o Dl poss 5 000 &5 Sllugs
3l oslaiul S so sy Slaen sla s b yige Billas 5 by olls s (gilhangs o,
b oS SeS down sloeS )i a4 wilgs oo Sl cpl a5 was oo lid bl cams oS |

AiSy Sgagn sobaidl LUyl il ol 895 Jbo 5 lL

(S pbge i AbAMS




Sl pale § ludlyy Giglad cymoiian | 29

3l eolaiw! b down 32 duswlxo (995 9 SIS Jguo! dus lio
Oyl g 598

vob‘)).uﬁ ‘).u.n ¢ YL_;)LQS uLoLw ¢ \)4.79) L_;"“"":\‘Rd)jj}’ M}M‘

s oyl olKails — Jlo pole oasiasls - Jbo (ool 0,5
mranjbar@khu.ac.ir, amir.norozil377@gmail.com
R PURERC V. A

Saman.vahabi70@gmail.com
Ao 00Sighy "

ghanbarzadeh@irc.ac.ir
o8l Sodony )3 den§ drulre (gl 9 S Jool anlie 4 Allie (nl 3 oSy
Lol Uil s 50 5] Jol e als dnpas ol smmen silises gl sl oo aisls
Sy dora@> (g5 Jol il pogdle latd S 18 g 2 9550 sleme Slil ol g il )l
b Jol ol ol 00l B yme i oo mlats Bl alsy 51 onlicnl b 1, Sy auzsd o5
S SES alre (Gl il Ol Glag e g S, byl Sl xSo e
Slaised gliie 4 aled 5 5l Sls lags wales )0 sl walE ) A
J.:‘o\.\.w A.M.\JLD.Q Js‘» g,JlS ).) L)"’B) )Q: GL».MJL?DO LngLE} 9 .\J‘o\.\.w J.».l?u 9 swr ‘50).:)[5
.M@&Sww)a&%)qﬁggwymﬁuosmjll;;@gj)o@d&a&j

Ao 3o oS,y )b lus a565 (Bl ol b ( Sly das 3> ol 1 goalS” OlodS

G22, )65, G52 : e gd90 gy aiub

AR



30| il psle 5 ledly s Ghales pondon

ﬁésbma)lwéuys)(sos4_?40””)0 .l’i’" "~.~...

¥ omlog 4040 1S5 s sl aw

Dot Cany oele Cim g

oo &yl glo g, 3l b gt g SYlae jo (gloo xS jsb 4y sl sla Jlo jo r0uuSs
U“‘ I Lol e o0y solaswl SILA ‘_nguwa.s 9 J.:.my‘ 6&4.0.3.3 o dss I A 6‘)‘.‘
odd a8 )5 S5 i aseid lp )i, Jie (S e sla by, 5l iegh
aS el L)"‘ ) AW u)UaJ LQLQ k}““5) l) MLO.Q ) > ws) L)"‘ )‘ solazw! 6L® wJA !
Olye alliwl e 385 (e b LU i)l (o755 ez &1 3l ool T Yl
ol pac asT > ol juoldl glaxgs LB o> G 1, Jow ;o ol o)lge aid olis
‘S»Lm(;).:s e (bl aales Lo 4 den slacS 1 ol ‘saljf lods 12 wlae oy
OireS bl She Bd> L g 00,5 aseine Wil alils Juw ui‘,)'yi 30 1y 8l o i a5
2t Gl as colaiul 5l Jols zuls auglie b aslslys puiils zuls sguge ;o (grw b
o Jow o sl ool 5,155 Qi asis 0 SOy ‘S;.T)Lf Ol c0als Ollas b U
eotae @ls (W (pl slp egian sloosls adg g Cdis WIS 4 eoiyje b (Sl
ol M‘P&Jbuw oot 5l oolaiul b el jo oS SIS g0l Joe S
5 STy o (sl i £y Jloio| aulone b 5 03,8 dulora | aigy il 2o ol (gl
ey SaS 4 ol p3 w05 olulid (i e 1) (i Gl 1S5 sl SO pans
oS S8 a5 e 5l (B 0 lge eaitndlyl ol (50,57 595 4 g Olpa) 0ty
G22, CA5 i e gign g diabs



Sl pole g ©lusly Gialod omoiias | 31

,,,fm & yLoww Ty ‘5|)g OLo).b dou 32> Ao lxo

¥ eoblcazs ool ges ol Vedbllac 4okl
0uSiidghy «ohigal 5 gy el o)lol il § (w15
f_atatalab@yahoo.co.uk.a...
Amirtpayandeh@sbu.ac.ir. ciige sups oKiils oxiwpmn 09,5 sbiwl”

Wlg oo a5 wd gla Jow ol gl sode ansl> 2O Cely S aen (5 Lo £ou 1008

Sleys slaas o ol aiS co i 9 Ol slazel LB Jbg; a1, s S aan oSS
o\o)l).'é a_i: dJlas u—" ) ol ).54\.@.:5 ‘_gl.‘b(_g)La.:.g MUAA,:.; Ja.w}’ (W) 45|)| Lgl-.’.‘}" (R

D 50 S e 6hlew Hlas pl o laF A 5l ol s as wl Sk Al SG b s des

S dom 093 Jsbo 15 o Gl sl am Jlo gy U 5 T (ilr (256 5 asliaes
S 50 SIDS sag] Jae o i Slawlos plosl gl S oo Colos wilonds (5 ko

Sz 9 ool Joe iz oo ls &OLA)'@CA.{‘).A Er ol e as calonds EVER S
Lol ol ol dlhais dew 3> (o yd Ao )b

Ao 3> oo 0 Ao ¢ sodml sla Jow 1 guuds OlodS
G22 : segbg0 o ald

Yy


mailto:بهشتی-Amirtpayandeh@sbu.ac.ir

32| il pale g wludlyy Silod (pmoiad

9 e e iy & 15 1w plus o Jlosws Joxi

S5 80 byl
" lo eul T alie S sl M aliel
Q‘ﬁ‘ (oo S (leyS il aps oisls 8l Ls]L(: L}"")}"’T ) “_g)‘q.gl....,o os)f (SR Y
Z.aazami@uk.ac.ir
Olnl oo, (ole,S b apd olKils il Jle bige] aoime (s laulus 05,5 Lol ¥
behnamkaramshahi@uk.ac.ir

Ol eoloyS elo,S il agds olftils wdl Jle yo3g0] aaizme Il 05,5 jLoliul -7
ta.salehi@uk.ac.ir

oS

dbp%‘o‘)lidwé.g‘)cjﬁw‘sw‘si;;o bl wﬁlﬂo a8, Jlizws Joou pac o
slapiily 970 G 59y 4 alz 69,529, b SRyl (nl 08S o Solam odls e
u.)‘ o\.\.».:i LY @OJ&N o (GLAT) JS l,.._eo J#?u 6lﬁ)‘f‘ o)_»gcb 9 (AAP) st).il.».»} 6L~L?u
oo el 2l 3 sy Skl ] 5ot U o i cal 550 46,
shzl ol g sl (plie gylules Glapiu I Jlims gools 5l ek
TS & o GLAT y ohig 55,05 b addllas cpl onliS oo 3530 5 5518 Glogow plo
S by Grized D3l o0 L GESTS Sy (b)) o 4 iy lapi sl 0 )5 (S
e 05l sl e 5 (555l Gl Gy 5o iy Jelge o GLAT o ooliiul 9,50 (ol
el o557 55 selSeols ouylih Coenl 4 azgi b 08 oo S8 sy 9550 0T 59,
sl s QLS Gl e wdyin gl ks (il allsly 5 aslr gslailets adls
Jiazms pas ;o1 abm ol ooyl e i3 (al & 5 05 (o0 s (ol slaoi] B
Sileies orBs)

Sty oozl s (BLATIUS 535 Ll 3l sl o il 1 galS lals
ool x» u,_u...a LS“JJ)L'”} ‘Lmu.....ﬂ);

M4 : e 9890 (guss aiub


mailto:z.aazami@uk.ac.ir
mailto:behnamkaramshahi@uk.ac.ir
mailto:ta.salehi@uk.ac.ir

Sl pole g ©lusl ) Gialod omoiias | 33

Sr50b slatvgy 3l ooliiwl b ploaw coud 083L (S i

O‘)&j ‘@LJ@LJ@ aMe olKisls “SILQ fL,) LS;SS\) 52 afs )

O35 ) e Oele 650k Gl g, (o p Sl Sl (BT ol gy touaSy
55995 Olpl plow slo ools asllas ol o o] 59, SO 48 plow Ceond 005L ciw i sl
YL B Bolas S hg, aS b coslin g 8 ,F 18 owjp oy VEAY L VYAA )
wamls g b ools g3l Jloy sl eolaiwl aSals alamdo 0 )ls Sgew S, losdig, ple 4y Cod

2,00 Ledgy Gl 280 (l Bl 5o (2l 136 (6095 e Ol 4 (8 JoloS sl

2 el o (at s (g 55 conile (65500 cploms Cend i i 1galS s
AMS : e 9850 G aliab

Ul yizow

vy



34| Siluil pale g @ludly ) Jilod (pmoiiad

LOG-ERGODICITY: ANEW CONCEPT FOR MODELING
FINANCIAL MARKETS
KIARASH FIROUZI1x , MOHAMMAD JELODARI MAMAGHANI2
1
Department of Mathematics, Allameh Tabataba’i Unversity.
k_firouzi@atu.ac.ir 2
Department of Mathematics, Allameh Tabataba’i Unversity.
J_mamaghani@atu.ac.ir

Abstract. Although financial models violate ergodicity in general,
observing the ergodic behavior in the markets is not rare. Policymakers
and market participants control the market behavior in critical and
emergency states, which leads to some degree of ergodicity as their
actions are intentional. In this paper, we define a parametric operator
that acts on the space of positive stochastic processes, transforming a
class of positive stochastic processes into mean-ergodic processes. With
this mechanism, we extract the data regarding the ergodic behavior
hidden in the financial model, apply it to mathematical finance, and
establish a novel method for pricing contingent claims. We provide
some examples to demonstrate the efficacy of this new approach.

Keywords: Ergodic maker operator, Log-ergodic process, Mean-ergodic,
Partially ergodic, Time-average.

Classification: 37A30, 37H05, 60G10.
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ALI SAFDARI1, MARYAM ABDOLLAHZADEH?2x*

1 Allameh Tabataba’i University, Tehran, Iran.
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2 Allameh Tabataba’i University, Tehran, Iran.
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Abstract. This paper studies the relationship between VIX options and
their corresponding underlying index options to determine the necessary
conditions for eliminating arbitrage opportunities within the framework
of financial mathematics. Employing the Heston model and Taylor series
analysis, uncovered analytical relationships among various parameters
governing market instruments. One key finding is that, by assuming a
specific model for the density function, the price of the underlying asset
can be predicted based on the available VIX option strike prices in the
market. This research contributes to the theoretical foundations of option
pricing models and provides practical insights for risk management and
derivative pricing strategies in financial markets.

Keywords: VIX, VIX option, Index option
Classification: AMS 1. |
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VOLATILITY AND JUMPS: A COMPREHENSIVE STUDY OF
THE CEV MODEL WITH JUMPS APPLIED TO AMERICAN
OPTIONS
SOMAYEH FALLAH=*

Department of Mathematics, Faculty of Mathematical Sciences, Alzahra
University, Tehran, Iran.

S.Fallah@alzahra.ac.ir

Abstract. This study explores American option pricing using the Least-
Squares Monte Carlo (LSM) algorithm under the Constant Elasticity of
Variance (CEV) model with double exponential jumps. The CEV model
captures market volatility and sudden price changes, enhancing the
realism of asset price simulations. We apply the LSM algorithm to
estimate optimal exercise strategies and option prices, considering
varying strike prices and times to maturity. Our findings highlight the
sensitivity of American put options to these parameters and demonstrate
the impact of different jump intensities on asset price dynamics. This
research provides valuable insights for effective option pricing and risk
management in volatile markets.

Keywords: CEV model, Jump diffusion process, Option pricing, LSM
algorithm.
Classification: 91G20, 91G30, 91G60.
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A CLOSED-FORM ANALYTICAL SOLUTION FOR PRICING
FORWARD START OPTION UNDER A VARIANCE GAMMA
PROCESS
M. BIGLARI1x, D. AHMADIAN2
1,2 Faculty of Mathematics, Statistics and Computer Sciences,
University of Tabriz, Iran.

1 m.biglari58@tabrizu.ac.ir
2 d.ahmadian@tabrizu.ac.ir

Abstract. In this paper, we are interested in valuation of forward start
option under variance gamma (VG) process, a mathematical model that
extends traditional Brownian Motion (BM) by introducing three
parameters. This enhancement allows for more flexibility in capturing
asset price dynamics, which can exhibit jumps and volatility clustering
absent in standard models. We analyze the conditions under which the
VG process behaves as a martingale, providing insights into its
application in financial derivatives pricing. We conduct extensive
computational experiments to assess the accuracy of the VG process in
pricing forward start options.The results demonstrate the efficacy of the
VG process in capturing the characteristics of market behavior, thereby
offering more reliable pricing mechanisms for forward start options. We
validate the theoritical finding with the Monte Carlo (M.C.) simulation.

Keywords: Forward Start Options; Variance Gamma Process; Monte
Carlo simulation
Classification: C15; C52; C63.


mailto:m.biglari58@tabrizu.ac.ir
mailto:d.ahmadian@tabrizu.ac.ir

48 | luil pale g clusly Silod (meiisd

THE EFFECT OF USING THE SPECIFIC MORTALITY
TABLES FOR THE INSUREDS ON THE PREMIUM OF LIFE
INSURANCE PRODUCTS

MAHBOUBEH AALAEI1x , KHADIJEH EBRAHIMNEZHAD?2

1 Assistant Professor, Modern Insurance Technologies Department,
Insurance Research Center, Tehran, Iran
aalaei@irc.ac.ir
2 MSc, Department of Economic, Faculty of Social and Economics,
Alzahra University, Tehran, Iran
ebrahimii.sara77@gmail.com

Abstract. This paper investigates the impact of utilizing specific
mortality tables on the premium calculations for life insurance products.
Mortality tables are essential tools that allow insurers to assess the
longevity and risk associated with insureds. Traditional mortality tables,
based on general population data, often fail to accurately reflect the
unique characteristics of insured individuals, potentially leading to
mispriced premiums. This study emphasizes the importance of
developing tailored mortality tables that account for factors such as health
status, lifestyle choices, and demographic characteristics. By
incorporating specific mortality data, insurers can achieve more precise
risk assessments, resulting in fairer premium rates for policyholders and
enhanced competitiveness in the insurance market. The findings indicate
that the application of specific mortality tables not only benefits insurers
by improving their financial stability but also ensures that policyholders
are charged premiums that accurately reflect their individual risk profiles.
For this purpose, the life insurance premium obtained using specially
designed mortality table has been compared with the premium obtained
from the standard mortality table.

Keywords: Longevity risk, Life table, Adjustment multipliers, Mortality
probabilities. Classification: JEL
Classifications: C02, G12, G22.
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COMPARISON OF FINITE DIFFERENCE METHODS FOR
OPTION PRICING IN THE BLACK-SCHOLES MODEL

SIMA MASHAYEKHI *
* Department of Mathematics, Faculty of Science, Arak University,
Arak 384817758, Iran.
s-mashayekhi@araku.ac.ir

Abstract. This study compares an explicit finite difference method
without far-field boundary conditions with an implicit operator splitting
method for the Black-Scholes (BS) model in European option pricing in
accuracy and compution time. In the explicit method, through progressive
domain reduction during time iteration, coupled with a Saul’yev-type
temporal discretization, the method achieves stability, enabling the
application of larger time steps. Its advantages lie in speed, simplicity,
and efficiency, particularly beneficial for nonlinear boundary profiles like
power options. The results demonstrate that the explicit scheme without
the need for far-field boundary conditions, offers significant CPU time
savings when applied to power options. Furthermore, the accuracy of both
approaches is found to be comparable across both option types.

Keywords: Option pricing, Explicit scheme, Black-Scholes model, Finite
difference method.
Classification: MSC2010 or JEL Classifications: 91G60, 91G20, 91G50.
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Liquidity Stress Test of Banking Network: Systemic impact

Hassan Dadashi
Department of Mathematics, Institute for Advanced Studies in Basic
Sciences (IASBS), Zanjan, P.O. Box 45195-1159, Iran.
h.dadashi@gmail.com

Abstract: In measuring the liquidity risk of a group of banks, we apply
the liquidity stress test in the banking network. We take into account two
channels of systemic risk, asset commonality and financial
interconnectedness. The dynamics of financial distress within the banking
network is used and the liquidity coverage ratio is considered as an
indicator to deleverage the portfolio. We apply this stress test framework
to the Iran’s banking system and identify systemic vulnerability of
individual banks as well as the resilience of the system as a whole to an
economic shock. The framework helps us identify and monitor systemic
interdependencies between banks. Moreover, we compare the realized
losses obtained from two channels of systemic risk for different
magnitude of shocks.

Keywords: Liquidity coverage ratio, Distress rank, Common asset
portfolio, Economic shock
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FRACTIONAL RICCATI EQUATION SOLUTIONS VIA
CONVOLUTION QUADRATURE IN THE ROUGH HESTON
MODEL

FARNOUSH RAYGANI 1,
KHADIJEH NEDAIASL 2,
ALI FOROUSH BASTANI 3
1 Institute for Advanced Studies in Basic Sciences.
Farnooshr@iasbs.ac.ir
2 nedaiasl@iasbs.ac.ir
3 bastani@iasbs.ac.ir

Abstract. To implement the rough Heston model, as mentioned in [2], it
is necessary to solve a fractional Riccati differential equation. The explicit
solution to this problem is not known. While various numerical
techniques have been applied to solve this equation, they often require
significant processing time to yield an approximate solution. In this study,
we use the convolution quadrature method to approximate the solution to
the rough Heston-Riccati problem. Our proposed solution, for any given
number of time steps, outperforms the Adams method in terms of
accuracy and computational efficiency. This approximate solution to the
Riccati equation can be used to accurately approximate the model’s
characteristic function, which is essential for pricing and calibration
problems.

Keywords: Rough Heston model, Convolution quadrature; Adams
method; Option pricing.
Classification: 91G60; 45D05; 65R06.
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ON A FAST ALGORITHM FOR SIMULATION OF THE ROUGH
HESTON MODEL

ELHAM VEISI 1, ALI FOROUSH BASTANI 2
1 Institute for Advanced Studies in Basic Sciences.
elhamveisi@iasbs.ac.ir
2 Institute for Advanced Studies in Basic Sciences.
bastani@iasbs.ac.ir

Abstract. In this paper, we consider the rough Heston model for the asset
price dynamics in which the variance process satisfies a stochastic
Volterra integral equation with a fractional kernel. Due to this kernel, the
variance process does not posses the Markov and semi-Martingale
properties. So, simulating these types of processes has a high
computational cost. In this paper, we simulate the variance process in the
rough Heston model using a fast algorithm due to Ma and Wu [6] and
compare it with some existing methods. We also show the application of
our results to some option pricing problems from the literature.

Keywords: Rough Heston model, Fractional Brownian motion, Monte
Carlo simulation, Option pricing.
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A REINFORCEMENT LEARNING ALGORITHM FOR CRYPTOCURRENCY
MINING

M. SARYAZDIZADE1* , A. DELAVARKHALAFI2 , Z. NIKOOEINEJAD3 1

1 address of first author. saryazdi@stu.yazd.ac.ir
2 address of second author. delavarkh@yazd.ac.ir
3 address of second author. z.nikooeinejad@yazd.ac.ir

Abstract. In this article, we introduce a stochastic differential equation for
cryptocurrency mining and The rewards each miner can receive is modelled by winer
process. Then we solve stochastic differential equation in continuous and discrete form,
which is introduced the control(action) as hash rate (Computing power)and the wealth
as state of the system.Our goal is to find the Policy that maximizes the Expected Return.
Using reinforcement learning and neural networks, we approximate the weights of the
state-action value function. The obtained numerical results show that the weights of the
state-action value function in analytical and approximate mode have a small error.

Keywords:Reinforcement Learning, Stochastic differential games, Bitcoin mining,
neural networks .
Classification: MSC2010 or JEL Classifications: At least 3 items.
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