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Abstract

Objective: Developing a model for catastrophe swap pricing based on the stochastic
models and numerical model solving.

Methodology:Vrance and Pielke (2009) database was used in this descriptive and
retrospective study. Ito has been followed to determine the swap price changes, and
the Black—Scholes modeling method was used to reach the catastrophe swap model.
A partial integral differential equation was extracted and transformed to ordinary
differential equations using Semi-discretization. The Finite difference method and
the Euler method were used to solve the catastrophe swap pricing model. The
parameters have been estimated and implemented numerically using Bjork's (2009)
statistical inference method and finally, the model was implemented using
MATLAB software.

Findingys: A new two-factor damage model was introduced. In other words, instead
of ¢ in the Anger model, ce to the power Lambda is used and Lambda is considered
to be stochastic at any given moment. Therefore, from a view of mathematical
probability, intensity value is not constant and fallows a Geometric Brownian
Motion process, which is correlated with the damage. A new model for catastrophe
swap pricing has also been introduced, which has two integral and differential parts.
Conclusions: The price of a catastrophe swap securities is inversely correlated with
the growth of the damage and the increase in the severity of the damage. Besides,
the price trend for damage less than the threshold, has a regular trend and these
changes are proportional to the changes in the damage and intensity.
Keywords:Insurance linked securities, Catastrophe swaps, Stochastic models,
Numerical solution.

JEL Classification: G12, G13, G22.

1. PhD Student, Department of Finance and Banking, Faculty of Management and Accounting,
Allameh Tabataba'i University: (Corresponding Author). n_mahmoudpour@atu.ac.ir

2. Associate Professor of Financial Mathematics, Department of Mathematics, Faculty of
Statistics, Mathematics & Computer, Allameh Tabataba'i University.

3. Assistant professor of finance, Department of Finance and Banking, Faculty of management
and accounting, Allameh Tabataba'i University.

4. Assistant Professor of Finance, Department of Finance and Banking, Faculty of
Management and Accounting, Allameh Tabataba'i University.

47 (DOI):10.22056/jir.2019.164703.2444




1A ULT-IMJ.-F OJLQ-I'JZI -PJ'-Q:?SU-W l_]Lu.l LJ_n_Ll: "‘./

b g L

Bl gy DAl b Al Ol pw aed 5lued s

§ Yo . . ¥ . \ P
‘_;ﬂa‘r."z:.a JL“"’)"JMVL"‘ wab“‘.&:& J,’-;’JW“”‘;@

WA G5 gl TRV Y Bl s gy

o S

=
el Jde 308 [ 5 palad gladie Bl canr B Olgee (108 cnd (61 (e El51 1 ua

bl (5513 8 s s @S sk S SSaddS O 2 b e s i embdhs)
3305 oL 5l 5 0k 4 S 0 g (352 50 Slke 5 Sledlbl 31 estizah L1l 31 G ol 3 Ll (glaliols
Slr s edd Coand gul jses 5l Olse Caad Oladd aend 55 Sl 0l eslinad (Y008) Sy 5 il
oy Dslee Gl ol oslizad Jod 5 S (ladle i) mend Sl aarl Ol Jdo 4 O
J= Gl s s Jseme Jeilis SVslas 4 (gloarenSiass 5l oslinal b 5 0l mlsunl S5 JI SN
ool b eyl ol el aslimal Ll gy 5 el oMW iy, 5l el Ol il Je
3l ) eslinal L cplowil w5 ol o plowil (5308 (gl 5 fmess (Y0209) S (bl Blial g,
el ol |l Je (e

ce STk 53 C il w0 s Soke a4l ot Sl ol gl Jbsle 53 i Jue G Tlaadly
ozt D2l sl8ss 51l il A8 oS (ol calamd 2 oS s 4B S 5 55 (5 5b 1Y 5 e esliz
3 (Srer Dol b 6 LS o Cond ki Sl okl iyl Sl s s Al e Sl
2l ledlyis 5 JUSSN (s 50 6 Gl el @) axr s Clpes (5108 ed (6l (sbder Js pimman
Cond Ly coime 3515 S By last a5 Solest L b anr b Ol g S 16 8w
el A 5 st Sk b cnlize ksl s a5l ekine Ly, ka3 meS ojlus glsla
($ae o s s ekl ladis caar b Ol can b Lo e Bl ibaelly Al

G12, G13, G22 : 5 35 30 (soiuaih

(J gt 3y ) o LbLL aadle o505 oy e 5 (gl 508050 ¢ Jle o e (53 (g5l )

n_mahmoudpour@atu.ac.ir
bbb anle o Kails wlbly 5 ol bl 5uails (ol 0y S LSl X

elblb ke o8l (glblam 5 e 518N (e ISCL 5 Jlo o S 5Loskal Y
bbb adls sl8ls (ol 5 g e 5482 (ATl 5 Jbe oy 8 Lkl ¥

Gilwdbe (0K 5 5 505 g0 bl uaid

Cosd

(« g;wtﬁjgmpwugf




.o.o.oLLJ..-aé

L)
L/{')/ —olc  1PIA gliwe] . F & lods o lgzow Jiw
¢ g

(RSN NS PRUSEIPEE L JUF PRGN 7 SINNEE OLSan 5 gydoss Al i)

dodie

Sy g 6l sl o ) 3l SO s 5 daw (OS5 1840 Gy LIl 5]
5l 3 s e Gl b s S e ealiad le s glaslil 5 b ol >
e S o s OIS e o 4 eslle Slacy S &S il 15l S, JEl gl
53 s ale s fol a S b JelS jles Eely 5 das 5 (el sl s 4SS
53 ek 63 S @ alo s Sl 4 plies (S 5 anrl linia sl Gyl LS
labes Sl 5 ST sl 3 Aleles 050 05 el ol SIS (ol i )44
355 Lt (SN 5B 355 s 313,13 Sl (Y208 Ty o) 35 ST Ly s 5 1,
I selennls g5 b oo ST slasls 3 sls TJlgel sl (el 4 1y s (sl
ooz ik 5o el glaslayl B 5 ol sdd W) e ss SSL 5 aey ST s s
ooz Mk s SEE Gom L den ST o ra el sl e jgd 5 L)
(V008 s 5 5eelS) S o il 1) puelans b s ke 55 S VS

DT 31 5 A5l = ae aamld Olper b Jas o ol 5 Ly i il sy ol o
Gon GBS LAy e R 03 S el s b sk ol Bty
ol 5 Kogs bl sy s ST Slades el el i s 5 A el
50l st Sl s Cand o 555 0l oy i 53 25500 (Solndibe
Sty eallial b cld i 53 05 e el anr b Clge (g3ledde (il e
03 A el e s S J Sl Sl yas dolee Gl 5 oablze OIS (g3ue
Soge b dia s gl b el Sy glaesls 4 ez Sl (S0 sp b eain i
3y g i Slalllas G AT o 3 il 5 A5 Al |l (g0

. Catastrophe Derivatives

. Chicago Board of Trade (CBOT)

. Swiss Re

. Property Claim Services (PCS)

. Event-Linked Futures (ELFs)

. Insurance Futures Exchange (IFEX)
. European Exchange (EUREX)
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1. Insurance Securitization
2. Originator

3. Cash Flows

4. Floating Rate
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4. Areas of Application
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