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Extended Abstract

Purpose: Investors seek solutions in order to manage risks and create security in the
market so as to have more control over the value of investment during market
fluctuations. For this purpose, various derivatives have been designed. One of them is
option. In option markets, those who want to have a lower risk can transfer their risk
to those who seek more risk. These markets will provide risk distribution among
investors, and no investment has to bear an unfavorable level of risk. Gaining profit
with higher returns is one of the attractions of option trading. Investors can often have
investment opportunities with the aim of playing the stock market or staying safe from
risk by simultaneously buying and selling option contracts. In general, different
combinations of option trade strategies provide investors with a suitable basis to earn
profit. Recently, Heril rail stock has started to use options in the OTC. Due to the
newness of these derivative instruments in the rail sector, no research has been done
in this regard. So far, studies have been conducted on the use of trading strategies
abroad, but domestic studies are very limited, which is mostly due to asymmetric
strategies. No study is yet done on symmetric trading strategies. So, the present study
can claim novelty.

Methodology: This study focuses on over-the-counter (OTC) railway transportation
companies. The OTC shares of railway transportation are for Toka, Hasa, Heparsa,
Haseer, Hegardesh, Heril and Heafarin companies. The data of the stock exchange
companies of railway transport from 2021 to 2023 were taken from the TseClient 2.0
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software, and the stock price information was collected as a daily time series. To
calculate the price fluctuations from Excel and to draw a chart related to stock options,
the DerivaGem calculation software, which is related to option pricing, and the Python
software were used in addition to reviewing the appropriate strategy for risk
management and opportunity analysis. This study analyzes the binomial tree pricing
model and the strategies adopted on the option to buy rail shares. Among the trading
strategies, symmetric straddle and asymmetric Bear Call Spread strategies have been
chosen. For analysis, one of the railway companies is selected as an example. This
analysis is the same for the other rail stocks, but the outputs are different.

Findings and discussion: For the purpose of Binomial option pricing, the exercise
price for Heparsa shares is considered to be 77951 Rials. This is based on the maturity
of four months and according to Monte Carlo simulation. The annual volatility of
Heparsa shares at the chosen time is found to be 39% based on volatility calculation
formulas. Also, according to the straddle formulas and the prices resulting from the
valuation of the option through the binomial model at the maturity of four months,
Long Call Option return of Heparsa stock, Long Put Option return of Heparsa stock,
and the total output of the Call option strategy were calculated. The results of the
Straddle strategy calculations show that from 64000 to 91300 Rials in the price range
of Heparsa shares, there is a negative return on investment. The Call option of Heparsa
shares has a positive return at purchase prices lower than 64,000 Rials and at prices
higher than 91300 Rials. Recession in the Iranian stock market and the use of Bear
Call Spread asymmetric strategy can reconcile investors with this market. According
to the Bear Call Spread asymmetric strategy, the Call option of shares of Heparsa with
a maturity of four months at the exercise price of 77951 Rials (X2) and the Call option
of the same share with a maturity of four months at the exercise price of 64544 Rials
(X1) are sold to another investor at less than the price of the previous actions.
According to the binomial put option pricing model, the selling price of this Call
option is 4.15378 Rials. The closing price of this company's stock at the maturity of
four months is estimated by the binomial tree model and found to be 115989, 92708,
74100, 59227 and 47339 Rials. Finally, according to the calculations related to the
Bear Call Spread asymmetric strategy, the distance between the exercise prices of
77951 and 64544 rials is a downward trend of returns. The Call option of Heparsa
shares will have a positive and constant return of 8126 Rials at the agreed purchase
price of less than 64544 Rials, and at a price higher than 77951 Rials will have a
negative and constant return of -5281 Rials.

Conclusions and policy implications: In this study, profit models resulting from the
adoption of symmetric and asymmetric strategies were analyzed. In the last few years,
Iran’s stock market has experienced severe fluctuations, and its trend cannot be
predicted by any technical or fundamental analysis. For this reason, among options
trading strategies, symmetric strategies, straddle model, asymmetric strategies, and
Bear Call Spread strategy for risk management in the current market conditions have
been selected for investigation. The Bear Call Spread strategy is used when there is
an expectation of a decrease in the stock price, which is more appropriate in the current
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situation when the stock market is in recession, and the return of the Bear Call Spread
strategy can be positive and profitable for the investor. The symmetric straddle
strategy can be profitable for the investor both in increasing the stock price and in
decreasing the stock price. An increase in stock prices can be predicted for the time
when an agreement is reached for the country, which will have positive effects on the
capital market. In general, it is not possible to find a strategy that works successfully
for all conditions and reasons such as risk aversion and risk tolerance of the investor.
Also, stock price fluctuations can be influential in choosing the type of strategy.

Keywords: Bear Call Spread strategies, Binomial tree model, Monte Carlo
simulation, Straddle strategy

JEL Classification: G10, G17, G19



@ The Journal of Economic Pohc,

Yazd University
Biquarterly Journal of Economic Research

IYA-VEA T o V88 Ol § sler P § o 0 olosd cpdAdd Jlo [ g dlio
- TT——

QB i1 dole 50 (Idholre (SS pidly (v g
S5 135w B ki 9 by Sbplgw

‘@’Lol..» Silail > f}xu‘a&é éc.\.o:u "*5}ng ﬂ,télf c‘éb! Magw
VEer—et ¥ i Spdy L R W PRI
oS>

e

Skl 2L 5y 5 o 54 o lalid dT b g 5 oS0 Sy o ke (Il gl 5o

Syl laais) (S b g L;\J.gu,.ibhdmlg&\j@.g;_m\dj\fquﬂdak.ﬁ_dﬁ
Glaple b st ol b a3 1) 033k sl 5 (5o 3T Slacas b 5 i) s pike
b 1 g 0ok 3 VFY BV ol sl s J 5 Jom S5 03
S5l (laber 53 ot 55 (S Cud Jo 4 42 5 b s S b ple by 5 Ll
4 b O S alolan lio (233L 5 il Ol (Dalne (351 il 5 sl Ol SMoles
o3l Gloj cailios 3 paly oS dns o OLES odaT s 4 gl .l 0k 35T 5 plgms Cd Dbl g
Qﬂgﬂqﬁ‘);)))u;l)ﬁ)‘jl{gﬂl’-%‘fi‘)}ﬂ{}).)}ﬁ)(@&l@f}ﬂ&)%‘4{:}:;!(;
375 g S wrle po (511 5 b dal 5 Ste ailinily 5 a1 (6 (235l 5 Sl el 3512l
Spler Tad RIS 5o b (padiia o5l )3 Ll S or 55 sl 1 O)lae (5] pe | s dal
6‘j0|}3@‘)(’L€—“’ Q%Suiiljél.mlia&l:d)}ﬂy j.’\f‘gb}w L;|J.3(=L€,.» Q,.‘..:éu,i.akf):‘..a
Wl dal g e L 10 ot Sl SE S ms 15 5508 6l 15 S8 iy S
I s Sl ity (SMelan (551 el el 5 51 il Sl 2GS O 519

ez 95 s s

G10, G17, G19 JEL (snwdib

Ol 3 65 o8l (gl ¢y pots e3bal 0uSiilse Jlo slasdl (6 1875 (g somtils
soeilaojaghi@yahoo.com

Ol s 033 olKils (g ylilaom ¢y e c3lal 0dSKiils cslail o9 8 sl . ghms ok 55
kyavari@yazd.ac.ir

feizpour@yazd.ac.ir Ol s 03 ol gyl bilum ¢y s e e3lasl 0aStils eslasil o5 8 jlisls ¥

h.samani@yazd.ac.ir ol s ¢33 oKils (6 ylbbaom ¢ ko e3lal oSl e3lasil 09 5 Ll F


mailto:feizpour@yazd.ac.ir
mailto:h.samani@yazd.ac.ir

0

o a
. sl
W -
1o¥ S5 105w Slgto B b 9 by Saplew b B Slis! U5ke 53 (FVolte SIS b5 (o)
doddo -

Gl g e D RS Gl Sk s el slowl 5 65 Sy ke g 3 OIS 4be
b i Bl gl e e iz oy Sa) JLs Gl Dbl (b I e
Olo g 5 oo 3l ol Blysl ol Coad S ditas dlolo 6 (glayl 3l ol Blysl ol ol 0
(Y YRY sl (555) ol 5 0 5 pLedl 1SS YIS Gl cole) aly (o1l

S Ol 87 ol (53051 5 calalan jlastl sl dlobrs HLastl ¢ Gaie Gl ol 51 S
b5 G colids b (ke Sla b last iy 5 0T )3 &7 Ul el a eliis b
O Tolasjs) 50T o0 Caws 1y odnT 3 e Caad b aiie olyls g
U5 1) (6 e 0S5y LOT I (51 5 dted (6 5y 080  Soglie Dol 53 (1,15 OIS 4y
SN ale o ed 5 b dal 5 OIS e oy S @5 Lebdalas slosl LS
(P YA Ol o) ST Jamd 1 &S 51 o shlasls el &S5 oo s

Sl 35 il oy g 4 Ll iy o (gl alelaa el Slalee 3 oSy ¢S
Al oS sl ot b (sl Sl ool WU 3 g (51 oS Jlat plie 3 ol OL S
Sl 2L dlazt 5 VL 0L sl oS Jleil Do) g0 bl oidis 3 61 457 (me opl @ 29
Sl 1y O odidg b gyl 5 oS alelae HListl S Ol 53 SVl pl ool (a5 4
kst O S alales g 03,553 OFAY 5 0by 5 o1) 55800 Al 55 dal gt 3 s
O wias ik g odas odn .3 S b e " Olbatin 5065 08 dias idp Ol oo |y dlslas
Al ol |y Sy 55,5 dal s daw Balas Oluis blie 53 1y b ol)ls Caad (S
.c,.w\GQT,agﬂgalﬁy@w@fﬂjl@u.syo.chM.on\ema.u.;;
6 Syl ST O e e ol alalas Hlastl glac ol 51 S YL e33b b s pw oS

4 028y 5 OBl O gae b 63 oy B b S e o (slas 3 51 (515 95 shate

!. Nabavi Chashmi (2013)

2. Derakhshan (2011)

3 .Hajiyan (2014)

4. Raei and Poyan Far (2010)
5. Hedgers

¢, Speculators



- Z
@ (L2l

%

1848 Ol § ol Pow § (o 0olod edrdd Jlo [ Sing 3 Ao jor
. - —

(ASosb 4 LS e Bl g sl 5 b lal sl B B s A 4 Olees b
ol a3 S dal g sl 1) slag 5!l a5 alalas Hlast| glasls )l 3 Calides sbS 5
S5 mul awws 95 4 a5l zul pl i das syl 3 lefqbﬁ)l::&l): 3w S Gl ly
el glasls )l 3 5o SOlee slas 51wl jleslazul .5 4h e r:“j'? Oyl 5 O lew S 5
m}:.;)jb4;.LA:\:JlJE@\J'la:Lé.:M\.:;.u\)s-‘,.A\Jébg.,.wl;»tgha:)'b.g:ﬂwfale-ywlm
Olarle) 45 e slasll odor 1 OLIE gl o 71 ol 4l g 5 Sl 2l b s
(O ey

G135 g Slals sl 5 &Ky i gy (slas il 51 AT (5151 4o andllas
s ol walllan o S o ol 5 aple e 513k 53 OT (Sl Sl stinn 5 )13l (ol o g
3Bl 5T oS dige ol 5 Sl ) JB 5 Jo b Slaplen sl (SHlas slas sl
o sbaplew b5 Sl dale 5o alds 05l 5 paly 5 dIs il O)lie slas il
38 Al s 1y €555 o (S 0311 6 K 5 ol Ol

ke 93 m ip 33 A3 53 candde Sl dn S Sl oy opl o dlae  adlejle asls) s
53 el o 61 Halas slos 31l 5 alalas Lol a3 5287 ol 5 Sl 53 o
PR3 B 4 pler A sd e ke (GMle (o5l (g B Sl cp s 2o
5 58 m plod) (3o (s g 4 s b iy e 53 305 olastl i slo e

.3}5@ﬁl)lua%)éj_f@%ﬁcriﬁﬁpg@)a.aﬁ@w)ﬂcwsuw’b_}

M%—Y
‘UCM‘ .19\.3)‘): u’.‘..h}}g' Sy Cy}nbg}mg&uu&h"ﬁ U'iJ:V"“A m»l:l):

.@‘e&aJ)jT@)lﬁ-j&‘)%;

e sy gagy VY
453,15 (b (6,8 o311 sla sy 4 5Ll 5 g aalllas 55 (1¥49) '01Sen 5 o

o2l Cars s ARCH Juts 5 jme b .S oo 0La1 baylist | (6 )1 a5 Ky o o st

! Rostami et al. (2020)



0

%

-
(2l et

ot S 109w (Slai0 P oo 3 o) Saplaw v 5 Ui U3bo 53 Flolso GBSy (3

..\;su..;Lg;.zirbw:J,Tjétﬁ\,dku;”Jm&u,&i,dpaw.\ﬁ

SV oy g 53 Mo oS bl Lzl glaslsyl 3 6,18 cas (VFAV) 01, Ken 5 (6 sl
alelan szt (51115 55T g (Slacs 1 il 5 Wlos S 2557 s 5o it oled 15 015
e )5 5 ol o 5,57 G,\f Jue b5k 5 S b (6 p b Olu g Liles ST w5 |y
S slas paly 4T s e O anlas s ol 0k o3lil ke S5 Ol e 4 5 —eSU,
osb a e F olaslslol J il S s A b slaily  slas alsy g S olaslslsl 8 sl
ol 03 50 033 g J.alf

(s ol Slae 53 Sy 65N ) 4 395 andllan )3 (1YAY) adle (g
sty oslizal 51 ol 3 g Sl SN 5 Sl edidg by Sl 5 Sy (Sladibe s lis
S 3 o33l S 5 ale xSl e Sy S pde o gou canllas B 205 0 O lal
=5 5 sl aly 3l eslizal b 5 plew Cad Sk 5 033l Sblu s 4 L 1 OIS 4l e
S n e oS sb a0l

B s aagn -T-¥
sl olyls 55 4 sl el &S5 4 (sl b gy S (V) TR 5 o o

@1 Cad o Sl aslial b Sy (2013 65 5 Ol 6Ky (ols &S 1S e
i s oS S o 3l (SUMP) S 0T (6, o510 6 sl ol 4 g
BB b 4 SHUMP Ldas o OLES (ol o s i sl S50 v g oS, ple Cd
I (AU plew b g Jlil 5 o3Il Sl 4 5 b o SRl T3 el 51 S g 5
S 1y 3 Groly g 8 SUMP o7 o> (g e o 53 im0 (fr o 1 5
5> sl il gl ok sdalin J555 5 el el Sl S (b oSy, glyls S e

IS 55 1 30 SlaieSlel 51 b

5T s Sl 05531 555 Rl b ST o Ll (1Y) 0l 5 Y oKy 5s

!, Amiri et al. (2018)
2. Bei Chen et al. (2023)
3. Shuying Lai et al. (2022)


https://elmnet.ir/author/%D8%B3%DB%8C%D8%AF%D8%B9%D9%84%DB%8C-%D9%86%D8%A8%D9%88%DB%8C-%DA%86%D8%A7%D8%B4%D9%85%DB%8C

-
@ (L2l

%

1808 OLusl 9 5lar Paw 9 (o Solod ceddd Sl / Jinngh e V00
N B

b ol Dlkes SanT 3 b 53 5,2 0lay pos o ok w55 (550 s anmsi 5 (0l8
e 5> LSy (6l o Lal s alse w5 s Sl e 53 a3 (6 ik S
(B 855 ST Al (s sl 1 36 g s il b st 4 S Sl (JUS
W Sk )5 el )3 Wiy (6l okl Aol 5 G2 55008 40 e ¢ Jow 5 03 05
2ode e oyl 5553 0 OLbs po3 5 (1 S5 A5 50 e 4 i ez o L ol
b Sl S5 0 e 5 Sl slsn 5 T Slinie cany (gale aslrss sl 3
S das o OliS ok (g5luans @u.c_M\nm‘_;;umi@;):}dwcbpﬁp&w
S gole Jo L gl )3 Oltewsy 5 Okl 53 Olig B0 5 (6l 2 1y (5 2 3 50 (g0lgtiy Sl
S (g pes g S 5 pu M b 4 S o add Aas (ol ) (ShAS D3lgm ma
oo IS 5 50 O uis 5 Sl (gle Jube 1 e (ST o bl (g3lgiby ¢Sy i Jke
S pes  ams e aS Sljecpl pogde .l (algiin Jube il Ao ys YF 55U (oole
;j.\;uuijjéa.sﬁ-49,-:);.@533c,éjf)\g.:\)dﬁﬁ)ﬂﬁjk\wﬁ&j@c.&»l{uﬁg
(e pymr 3 Kl (s1pa 5 T Slistie 53 cany sl b S e o oy slsl e
AL (6551 (5 3o 5

oo p &S5 5 lalimn &Sy 2 (31l S5 (VYD) V01,1808 5 08 (558K,
=S 5 S5l e 53 gl b sl S (sl S Sl ey53 S5 s 1) I8 s
2 GME S U p s balin b oo nl 4 Bl ;5T s 4 ke Ol b g S
Gb Sleslg 5o Wlesls e Ol oS Sl (oS 5 68 G5l &S |y Gl S
)'ljz,@.g5)1}.467’-;3):.L.h&uu:.&xstfxlo:l:QLLJchJqJJ:bJ‘,da..\;‘sLAJQ_bjTL;Lj
Wl (B iy glat Sl 69y p W Ry

8L gy e S Jo K1 ol s Dbl (YY) T01, K0 5 0 6K sm
S e 1 g L3 s dole Wles ST 5 (18 Ll b (oo sme (sla 555 5SS

S S |y s DUl g Ll e ST Cose (glwand 9BP cae

!, Kyong-Hui Kim et al. (2022)
2, Dehong Liu et al. .(2021)



0

%

-
(2l et

10T (10w Sl P el 9 S5 Slaplen v - Sl Uske 33 Sals B80T (g

i S5 Osr sladas b glasdlas 55 (YY) Maaly 5,5k 5 S s,
4,.|,<.L€,~¢.Q:5;)uu,souTWﬁ,a.,um\;,\;w,ﬂa,,ﬁbmw,g&td,\fw
235 YA B Y o) Gladle (sl anlllan ol 55 eslial 3,50 JUT 3 S i 208 b5,
el I e 3131 650§ 6K coslinal 3550 5 5 ol

i g kel glasts )l 3 (gl sty anlas s (Y410) "0, 5 &Kl 0L Sls
S 5 Sl 301 5 IS g 4 (S 5 Sl Sl eslinal L ¢S
3323 Sy g 5 plg (6385 5 pliie ey o 5 ple dlslas Sl glasls ) 3
F oS 5 Sl 3651 Lo 5 6 5 IS4 s 0 UL anlllas o5 il sy o
.4.:»1,4&4\&&0;4,»@_&@@51

LLl Sl ol (st (65108 3500 oy 4 (TVE) TS 5558 5 05 S
3kl Gyl 53 3 s oS Et sy el Gla 1513 65y 24 W15 4 e L)) jetee
Sl Syl psms 45T el ol (M8 s JSie ek a2 5 Black-Scholes
v:l..i G olasl opl ediyls oS 0T Sl d e S (}U« osba CE i gl
Qlj.'..cA{Q‘juﬁ\)Jﬁﬁ\ﬂlﬁu‘éb)‘f&‘é)‘f&j)\‘JJ‘.&QL&}J&JJ‘)LM‘C}\:J;
(255 6 S K Sy 3l eslizal s S 4 ge b (6ol 5 5 0 55 b iy B 5 K S
5 b ang IS5 Sl n 5 355 s 03,57 s 4 a5 sb 4 1SS SVslas g0
Db ga 0315 OLES s gae gl el )l 4

Sl F|ral jloslinal ave 53 Glalllas dd 75 55 Godows 4y ide 53 85 5 boles
Slaplew sl ons 4 s5S s 53 Slallas Jg Sl 0 plowil 5538 51 b 5 abelas

u‘u\fu\.ﬁ‘}"\MC}.&}AQJ}J-\ibjb)jﬁui‘jw‘)jw)w&)uix

Sldoz9d &350 9 (JFlolro (S gy -

(..:..“L“C})L&al}jb)lﬁh&;_;‘sbsra\)ng:‘gstl»w)l:;s-\:b)\}‘suéjlﬁ|

!, Rudiger Kiesel & Florentin Rahe (2017)
2, XiaoTian Wang et al. (2015)
3. Junkee Jeon and Geonwoo Kim (2014)



S
@ gl

%

1848 Ol § ol Pow § (o 0olod edrdd Jlo [ Sing 3 Ao 1oy
- TTTE—

m—

OO TP P e B P Nt P P ISR P W B P . g P SO IR PN YN
SeS 5 510l oS 5 slas paly Ll (g B las b b 5l lola )l S b 50) ¢ 5
,.\,:J:i;:‘fu<.L€,~¢§uaﬁuuz,;,g;lm,\},,gf,@\;\;ﬂ;,;,agarsu

g e 0ls Gialed (V) 1o 505 &0 4 bag 51 mal 40D

s 351 2l
| | | |
= fi
20 it
f S SBlF e Bly Sl
Tid Q‘,U.'« o o
LS -
A
- e 5 D= =
ISl
w651 2l
Sy 351l

Aolro (S F1 gl Elgil 1Y Hlog03
YY (b e
oo 5Lt 150 3 (8wl lag 3l | 5148 (STl &S 55 b el O 5 dholas
25685 LB (6515L 4l @3y e Dl 55k s e S5k pl 53 Ba b s b 4 il
25 4 sl b s amals (6 Rt db; oS Olej ren 53 I 355 0 (B D1l o
éi...wr.a)lf&il\{)o:;ug)lj\{ ol s sl sl pul Slg O3 4o o cosks
nl 3 (o aalsl 53 il ST a1y 035 b 5 ST s pdome |5 3 5 G b

D sd g e3ls T g 551zl



o)

%

N
(2l

Yo S 109w (Slai0 P oo 3 o) Saplaw v 5 Ui U3bo 53 Flolso GBSy (3

O IEb (& FI gl 1Y
'ailw e W B Ol (S T gl -1 1Y

Jolao w51y 01 S abelas 55 il Sy o & Al b 5 OlReL (S 2d
LS o 3 g Sl 33 S5 el pl 53355 on |l w0De (63 gm0 SISk 53 Sy DL
Cad b 5 lasth b 5 b o351l ol (65l o3l o goi i L il Bl al olyls Coad &S
S5l ol 3 sd o 5T GYL Jlasl Cwd b b 5 5l 5555 5 (5wl Jlas!
Caas U5 3 487 558 oo ealizul (51 zal ol 51 Sloj o tib LSS Ll sla,1 5 55 8 iy
(f AR ‘w&t? LQ}J) })‘.) ‘))“)l.: u\_&) )LE.:S\‘.f
"l &9 kol (8 51 gl —¥ -1 Y

33 Sy Ol Pl 4 gl ails b iles o aili b Ozl (o351 2l
Gl 2ls Caad ST US a5 Gl 33 S F Rl opl 53 5 e Lt e o5 el
5 Goml el Cad b 5 5lash oy 5L o3l il ol (g5lawosly oo Al ials
Myl 8 93 A dew ‘_;J"Iljz.ﬁ:\abac:}i@jl}«T«lengh;aélg.-\g_ﬁ)l::;h).b_ﬁ
AFAY DY VY (Jl) sl LSS b

A
S
9

\ Y el cuoid
°- b > o Cand

A oml Jeet cun
3

4

Wby Oyl (& F1 gl 1Y 513900
YOY Jle tawio

I. Bull Call Spread
2, Bear Call Spread



- Z
@ (L2l

%

1£08 Ol 9 slar (Paw 9 (v oolod (i Jlo/ Langh e 104
. |

' 95 LS b (S1dilg 9 W B O slakel (S T el Y)Y

Sl 338 ol g5 L3y 5l Alelae et (Sl g 5l 31 S Ml (651l
03 g 53 5Ll 65 5 b 1l ol (S5lmesly o o S 0 S 5 el ) LS
Sl o) 53 055 SETOLS 5o b 5 el &8 W 5 5 Sl o b 5 Sl 55 g b
S 2 g al g sTs s Gloj @51l B L OLaSs b 3la)l 5 gz o e ) e Zan s
L;)H):);)J‘}Jb:j_mbrmﬁ.d%\h}\j&@@ﬁé&a:jm):w
S 55) 351l o gdmn Lok 0L 5 35 cAB Lol jan (6345 Al 5 GHIEIL A ) o 3 oS
(P VAT (ol
" Slig 9 (9 9 O kol (& 51 gl —€— )Y

(33 53y oL ESG ig p L sl b 0Ll (6 5 il (s 5lwesly 6 g
S5 il cpl o3 g o SET 0L 53 o 5 Ll 65 g 5 Sl o b 5 Lesl g 5
losl L b ()l aad Glejoy3 53 8 25 als 3T sm Jloj (A5 (o351l D
ol J S 0L 53 5m )5S da 05l 53 L 5l s ABl il s s Dl Cwd ULy
35 o S 3 g 0l sl Bl g 1l e 53 53 sy (VL Sy b g
P44 A (olas )

Qo (& F gl -Y-Y
" gl O yko (& 1 gl =¥

Lz of pan (6305 Dlle L &S Cowl b yl5L 53 o3l wl o S gmma 51 Il !
Mo ) Aol a2l ls 5 o5 s o Cond 53 (G4 d Ol g sl 57500 o ol 2l SLeS 5
3 Al G 2 bl el a3l ealy oo (B 515 O b 53 i ol e
Gl cnl (GU5 53w Cond 50358 o plowl DLl oy o 5 Cond 53 b 3 Ll &5

QXY o) 55 o 5 ) JSE &

!, Long Put Butterfly
2, Short Call Butterfly
3. Long Straddle



wr ya
@ 2l gle b
i};&) -~
- S 109w Sleto P oD 5 (b Splew W B kit doke 53 (FMoke G2 1) (w2
A
, \ el /
e > e o
3
v
Jol gl Oolie (8 F gl X 13905
YUY (st e

b ol 1 4 55 d osliiul (651 aml pl 31 Slo) Sl g At aai€ 457 sb0les
s 5 35mel 3 LIS wle o 55 4 5358 (e e Sl (ed il S
D hh 9280 dgdee
' IS il &9 R0 (S 51 il —Y T

030z | 0T 31 Gloj S e 5 ol Ul il (51 ol 4y s Sl 2l IS5 S
b alS) Ol s g 5l Jo dblbansls 1y o1)ls G 53 Ldd Ol g 5| oS7 uS7
D K 5 b 5 Ll 6K 5 b s | ol 5l e3ly g i L akae OT (23
AFRY YT (la) 555 on plonil Sosline Jlash Cd (5 OLaSS ey oo b 35 2
"t gl § @ gl O sliko (STl F-Y-F

350 2l Gl s Sl I3l el 51 el s o el 5 @ 2l 651 el 5
LAQTCJ}L&'.V.:“—.M:JW&KH)&‘P‘W}‘Q}N)‘wag)l_wjﬁ)w“&f
2348 S8 pl b gmasls gl A e oS el (G55 3 ol il 4
SRIBN & 8 e 03 el 53 5 Cwd RS 415 (5 ey 055 SHE o oy el (5 51

S O OG5 Sl 5l g b 5 Ll 65l (Glmesly Aas e a3

I, Strangle
2, Strip & Strap



-
@ (L2l

%
et
1848 Ol § ol Pow § (o 0olod edrdd Jlo [ Sing 3 Ao 1
— - —

ESG o  plBl 5 o | S5 5355 e plawl OLeSS s ) o 5 TS 3 S5l o
250 Sl Sl SF | pl o sd r plasil D8 o g L 5o 5 Dl g b A L
w;\é,rgpmuw,;@g.\iuu:.atsuu:i\pbm;;usa,f@,i;uum
AL GRIB Db pa &S G55k ey il w3l Gl AL 5 Rl
VY () ol 3 gcomn DL 5 35domsl 50 oS 5 5512 | (G5l 03l 4 plulS] s oo
A¥AY

Ol on Lol l 3 cul 3l eslil b 48 Sl ol SBlalne 5t g (sl oyl |
el 3w Gladde s Do ¢ g sy ol 53 3051 Cews ) i 035L b (65T g
(O, azal 3 el s Il il Oylaze 3 el 5 48T Gl O,lazel 5 O,laze (glas paly 3l
e 0 Ol Ly (351 2l

war g L aS ol ol Oslame a5 pal o 53 dal il (6351 il Ol Cle
3 O b 5 g el laaalsl plem Slacad (als g, pyplp s o ik, Ll
SAa L ls byl opl 1y s oo SILSE Wil g oo sl (sla 3l 5 5 ol Ll 5
éj\ﬁﬂ\)b.@\jwt»d:\ja\‘_;ﬁljml%ﬁjs.rril{MLi Iy rl@..ﬂg:.».:éu.i{l}él..\;})
Sl 2 055 0ol 51l 53 5 Cnd S2lS 4 ) 2t 055 )10 wle ey 2l
el s e 4 357 (6,8 el 350 0l 53 015 s Oliaabl b O a0 SnS

s ls 0l 5 o el (S5

Je Sl piie 9 a9 (gl 9y ¢

o Ll ot a8 55 gl s JB 5 Je SES o caalllan oyl
55 51 Doke IS b pleiled s 4 5y Ol sl o sl B O0L s by JB 5 Jo 2S5
JE 5 Joo (s GBS 5 laosls s 5 3T 5 b (B3 S e sl Ll
el o € TseClient 2.0 513l 5 51V Y 5 VFe s cladle b L)

e sla iz Il L e by Slaplew 4y b gy o alolos Hlt) Coad 4l ) ot o,

Ol D) o v Olaj 6o ) 2 3550 0593 53 plew Cond DL 5 cplgm ()l Zond alasr



o)

%

o A
G2l lle

" S5 109w Sleto S oo 9 (b Slaplew 5 il b 53 (FMelxe SS ity (o)

c))b)béi_m.v')()}u\;.oJ.g;.'CJSc(JLo.Gl@@)ﬂ‘j@Tw’L(Aﬁﬂ)ﬂObon&bél{
- S g B N e N g PSP RSP

(o Ela 53355 o 03liza 10 B ) slaalaly Sl plgw Cood Sl 5 Sl e (51
Wl o @ b3l o htns 0 D307 3yl b 50 slan 3l mil Sy g s Y gmna 5 o130
4 ¥ seme pleu 5 4l oDls T (1TAA O 5 )50 il aals dkses LY
Olas53) 555 05,51 5 (V) alasly 5l eslizal el sy 055b a8 LT o Cows & il 55 &) g0
(YD A4

1< _
\/n_1§< )

:.:_,fhda b_)_’TJ..v 43‘)'_5) c)jl{ )l::u g_}‘fu‘ s(“) 4&“) )‘ oalainl b B

. n(n 1) (Zu ] "

(F) 412:‘) L ol T =

252 U)‘JJLJ J‘)‘b JL»/)J G)Lﬂl&ﬁ‘)}‘) Yb" r.g_.wg)?

LFPR AL (Olist 53) LT oo S s anlllan 55 40 Sl g AVl (¢ p L ole s 5 3,57
ot ()

ol Ol pands & S 8 Ol a5 Sl 0'\/; 1 eaysT 5 S e

o= )

S
Jr

A

b;b)‘j‘ \/2— @‘)bd‘y@\)b}j‘jd L;J;‘“-’)‘*ULM‘LSU”'
n

.Dﬁd})}TﬂM)JV*LﬂJL’O'rLH Slpcwd Ol 53 sladsm plaxg L



o A
G2l lle

1808 St § 5l Pom § (oo Oslod udrdd Jluo/ ng% Ul i

2 Sy 03033l 55 5 aale B Iy (o e Olej B obile (BL Ole3 Ste) e 5w Ol
Tl ok ad 8 5 )3 YN ey 3550 095

RS Sl eplem e Sl 4 b Sl e g ey sk«

o3lizal O gl I o5 5 ol Alelae sl (65108 ad @ L sy o oS DeriVAGEM  Jlwlons

S b o 5 Esy L pode S s G510l (oo 2 Sl gt 5 A5 sl
Ll g eslizal 5Ly slade 3 g S5 s

T gr s 4 OB 5 4, ol o8 ol land e ) Slaplem (55l Zond

Cond ool o =l Sl TseClient 2.0 5153l 5 51 bplgw ()lr Caad @ by o Db

.(;.w‘e.L.'Z:e:‘:bw(f))‘:}u‘):4w)jb)yc)j:)bu)l,‘>€l+w6)lq-

Lol plaw Cnid 41395 K39 :E 510903

Gizes Slaloes [ A0
rl?”‘d"-(sl’:’?‘ﬁ‘rl‘e-‘"tiL;.’.‘Jbu:'))é)’b.ﬁ‘°A:€.TJ:4§C’—“‘W‘JL“‘°|C"°’SS

Sl 2 S ol g sl Jlesl oG 5t s 53 fhie ol A dal

!, Risk-Free Rate of Return
Gyl (33l camass )3 558 gn 4,5 o 55 &) Opby 035l 55 Ol 4 S 5L Glysl o 5
AR AJJLEA)AA{C_‘»‘&ﬁ)o}u\aaé)bCJ_IQMQL&UTC}‘}IL&-X@;&A‘;;}A&LJCJ}:JJW

Db S 5

——



0

%

-
(2l et

A3 S5 139w Slgo P Judoxi 9 by SBplew W B LS U3k 55 FHholre S yl) (g y

S el s 3 015 oo (o3 SLresls 035 Jla 5 e o @ ol SO o iy
by o laplew (51 (o s sloosls 35 o 03line | &S 2al,LU (sla by 5l 558 eslin!
6\,.63&:;\u:,,.g_w\mmd‘mf‘.,?@;x;du;‘}i‘y;,'\é,g_ww}gm61,4
el ' 8 S e (sl ) caddlle ol 53 b g i

CS 3 g o o3liiwl wdin Solp OS  Joe Sl s s Sl (g lwand 6l
@;,:Lgbl;,;,\%p;_wduﬁ;,wﬁduﬁlegaw,\;ﬂ;&i@,u
U@;}g‘;ur,\;ﬁ.;,l.ugﬁjétw@n;dz,\jdfg_:m.g_wluuu_w,\f
Sl IS o S LS p o (6 e Sl Cad e ol gla e 550
QYA b =96 5 o) ol

5. O Oloj aansly 457 Sl Bolad (Gla uiie 1 (gla sazes Jold  dolas launT )3
1y 3l 2T 3 oS el olai sla pite ol a8 {X o a6 somn ¢ K3 Sl
G OlF oy (Bl it e 35 b odls (R TET el Ol A8 (o iy
S Ca o ool ae S Q o a0 5 gade palie L @ IX dsle b Ol g
0weQ:w—> X(w) *)

S L ST Cnl p b gn pl (503Tab (6 e ( Bolas Lo S el S Y
Sl slaodsdy b dslas (sladalig Ypons 5 358 Cio 5 cne Loy & 503 (sLad
Ozl 33kl aS S| @ (514 505 4kl X (@) 13 35350 B3lad jaie Lsh oo ol
(Yoo 8 Tl ) 355

313 OLas (V) oty Sy g0 0 Ol g5 o ) S8l 0 &S i olas fewsl a5 alslas
dS = £Sdt + oSdwW V)

Sl bl @ [l 6 B3 e a5 B 3l e Ls dina 0L S e
OLESW L 3yl | ol &8 b o dnT 3.0 5h 03] fpmeded b aS s o OLES |y Jobe

il o 0303 OLES (A) dlaly 55 Xy ASle (6 pite (gl (B3Lad Joudl j0 > lslas 3 9 0 0303

!, Monte Carlo Simulation
2, Brandimarte (2006)



) e
2 e
i PPIgs
1608 il § sl epgms § oo Oolods ot Jlu | L9 3 Wlao 110
dx = a(x.t)dt +b(x,t )dw W

oals u;q_Lu (Q) 4\.194‘) BE (1_}1'%‘ VJ»)H AL.»‘) 46;49- E) LSJ‘:."’) odeld L;.:Ua.n e\?QT
(‘FFV e cQLﬁa‘-):) Sl 0l

2
0 :)dt+bidw @A)
OX OX

(J»ju:_w_.fdu,:wm@}\ﬁdg@:@&,@\,@;d;w&,#@

c:.;ly“\)w)ﬁ@:dﬁjmjl:é)@bjdbSQ\G\AJWQT@j:ﬁ@a:L&wl (g3

df =(ai+i+1b2
ox ot 2

.M:‘Soow‘)b“-(\')ﬂ\k{bg.\.k:@

2
u—%)uow(t)

S(t) = s(0)e'

LS o o s i 51O ) el 53 W(E) Jus o3 o ool s 5 L s

)

.Jﬁ@w‘,}jl{(\\)n\k{bg))‘}.égo)lua aJslas ol SN/E OT)‘J.ZA)

(,u—o-—z)t+c7£ﬁ
S(t)=s(0)e 2 (Oy)
Sgbu‘QTaJ;{wga;ajxsdaw)ﬂbng\iﬁ)@)GYL"AJQ‘&AJKLJQL::Q

(PP YA (list)3) S e (69w by e, K w5 3 o

9 Sladisl o

5 Gllam s O s (18 Cas Je canllos Jlsw 4 el Gl e ol o
S 4303 Ol gie 4 sl o ) laplew b 5 L] ol Uil lag 551 o |
2l Sl oo 5455 p) 3,8 o U3 (s 3500 k) SES 5 (S s
Wl Sslize b s 2 S5 Sl DL s slaplen

N B S Cangd (Sllor 98 S350 Hldg0i —1-0
Sy 1 Soasl S ) el ol 55 o5 Cead GBS b e s
L5l sl el a8 5 oy 3l ol b5 5 bl 457 5 ol el (shet L g
JEJ).si)ajbﬂ.sqj.sj_uS&U:ng)e):l_édnw)l:.“a’-\.ucjbb‘)&wju\flf



o)

%

- /
(2l

1 S 109w Slgho P ok 9 (b Splew W B it ddke 55 (Mol S3 il (s p

Jsb b tasli 87 Slaj Aol (3L 5 Jlutin 4 1y alelne 5Ll s Jsb sl alom o 55 s S
5351 S Sy Sl el sl Cad ( Glej alols a3 &8 358 a5 508 o8 s Al
sUST IS )b w o lods o387 5 IS8 3 e ol e 5 0 S U L5 Sodluie
Caw a3Vl 5, 08 K Sl w4 Sy 5l ghls cud oS o by ot d <1
w3 oS - dlasl s PLp Va5, oS > Jlasl ol b a s, oS >~ e Sd
OPFV YA OList 53) Sl o o3l Siules (0) l5 50 55 Jbe ol ol 1= P ol

p Sou

SO

1-p Sod
Sldloz9d e 30 S 38 AT Sloj 18 plow Cotd Ol g 10 513905
WAL (Olist 53 5 i

T on Caws 4 (W) 5 (VY) laadasl, Lids U p sla el 5l 5 r\.xf,a

_r-d (Y)
u—d
u=e”*"  d= pe“’JE o)

S s Joe S aST olyls Cad 555 Hls s Ol Ay HeSB o F (V) alasly s
et At 0lej 43 ol Lasetia Sy 2lols S i Ol 43 S oo onlizu | (glakes 53
Olej 33 53,15 5 g 5 Coad dw 355 5 Jlaz| 2ATL ij):):)lssﬁjgﬂét}sja:ﬁ-j
o sl 3l dlelas Hlast| g HIIE 0 gl ash o 5 ys olyls cwed T +1 1AL
ob 08 he CS o Byl 538 el O e e S 538 el s S
Ll Gaia T Ol s dlales jlasf s yls

51 T 0l 53 (ahls Ced Syl Tion w5 0 (V) a1 g 3 sl S
el Jlasl Cnd K
max (K —S;,0) 2

.(f“'—?\‘u :“‘Q' LQL’:&-JJ) ’J‘:'gs‘ JJ}TJ.: (\0) 4.]9{‘) ‘]a.wj "\'.'.J" )L;.'.'>‘ &:»o.;s



5
@ gl

s
1608 bl 9 5l (Pgw 9 (o Oobosd (e id Sl / a9 dlie 1y
max (S; — K,0) )

2 e g2 630 Ol 4 () GES 3 51 (S b 5 L] S S o

o i il S 4 Ll plgw ol i (fo h Cnd &S o AT 5 (F) s g
bossdi 3587 IO Chge (gilman Ba) plwl p Ll ple Jlesl Cad o iy
WUy VEVEY 5 wole s 5ol slga 5 anle &K Gl ;o (6 s &5 w4 5

5 e 555 JL, FEYYY 5 JL, WA

Monte Carlo simulation

160000

140000

120000

PRIE

100000

80000

60000

0 5 50 3 100 125 150 175 200

oiaT 395 Vv 30 o 0 (Sl ool Cign (Silodund (85 4 Loyl plew Cood (Sw iy 11 510903
Ol e S s P 5 Ghome Sl 120

Sl sk plem sl ol S cglahosr 33 5Ll (518 Cad ke glte &

Olu g 3sb oo a5 155 55 JbyVVABY (5 Cige ilw b a5 L asle ¥ i) e

3551 4o 53 YAV BV gladdaly ol oy r 5530 Oloj 53 Ll plew 4 b gy YL
el 0

ok 0315 OLLS (V) Hls god 55 Slalaz 55 Sty gy 4 Lol plow & 5 Hlastl oy 5

L 5kl Cead Ol is OT bl 5 ol Cand S o s b g0 13 g3 53

Cod (il ol sluel  Lu b (al@_.» Cad il s YL slael 558 eesls les

Ll L, VEY e Lol oS 5 ole jSw.Msgous\ﬂbﬁfrl@w L ol



-
@ (L2l

%

1A S5 139w Slgo P Judoxi 9 by SBplew W B LS U3k 55 FHholre S yl) (g y

SISl i A L L b 5 3L sl Sl B 3 ple e o

C,..w‘ J‘JJ‘J;

Al each node:

Upperwvalue = Underlying Asset Price
Lowervalue = Option Price
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