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Plain Vanilla European Option

* Underlying: EURUSD

e Strike: K=1.09

* Expiry: I=1 moHa 2016
* Type: Call



Plain Vanilla European Option
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Black-Scholes

C(S,t) = N(dy)S — N(dy)Ke T~
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Black-Scholes
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Black Scholes

* [IpocTas Moaesb, yaoobHoe
VpaBHEHVE

* He COOTBETCTBYET LieHaM



Implied n Lognormal
pacnpeneieHns

W oiec

Y Lognormal




Volatility surface

[ lapaMeTp - BON1ATUIbHOCTb, O
OnumoHbl oTandaroTea Expiry n Strike
[1n5 Kapkooro onuuoHa (napbl 3HadeHnn Expiry n Strike)

MOXXHO 330aTb 3HA4YEHNE O, COOTBETCTBYIOLLIEE
NEeNCTBUTENIbHOW LIEHE

[TonyyeHHyto 3aBncMOCTb O(T,K) Ha3biBatOT
NOBEPXHOCTbIO BOATU/IBHOCTW



Volatility Surface

140 00

T 14

Implied vol



Volatility

Volatility Smile

Strike



Volatility Surface

Strike/Expiry 1.08 1.09 1.1 1.11 1.12
30 Mar 12.4% 11.1% 11.9% 11.7% 11.9%

6 Apr 11.5% 11.1% 10.5% 10.6% 10.7%

29 Apr 11.2% 10.8% 10.5% 10.4% 10.4%

29 May 11.1% 10.6% 10.6% 10.5% 10.5%

26 Sep 11.2% 11.1% 10.9% 10.8% 10.7%



Moneyless for Call option

In At the Out of
the money the
money . money
‘*

: Strike

Current Spot



3anaHue Volatility Surface

Moneyness/Expiry Even more inthe In the money At the money Out of the money Even more out of
money the money
Tomorrow 12.4% 11.1% 11.9% 1.7% 11.9%
In 1 week 11.5% 11.1% 10.5% 10.6% 10.7%
In 1 month 11.2% 10.8% 10.5% 10.4% 10.4%
2 months 11.1% 10.6% 10.6% 10.5% 10.5%
6 months 11.2% 11.1% 10.9% 10.8% 10.7%




Price

Delta

Delta = dP/dS

Spot



Call option Delta




3anaHue Volatility Surface

Delta/Expiry 90 Call 75 Call At the money 25 Call 10 Call

Tomorrow 12.4% 11.1% 11.9% 11.7% 11.9%
In 1 week 11.5% 11.1% 10.5% 10.6% 10.7%
In 1 month 11.2% 10.8% 10.5% 10.4% 10.4%
2 months 11.1% 10.6% 10.6% 10.5% 10.5%
6 months 11.2% 11.1% 10.9% 10.8% 10.7%



Put option Delta




3anaHue Volatility Surface

Delta/Expiry 10 Put 25 Put At the money 25 Call 10 Call
1D 12.4% 11.1% 11.9% 11.7% 11.9%
1w 11.5% 11.1% 10.5% 10.6% 10.7%
M 11.2% 10.8% 10.5% 10.4% 10.4%
3M 11.1% 10.6% 10.6% 10.5% 10.5%
6M 11.2% 11.1% 10.9% 10.8% 10.7%



3anaHue Volatility Surface

B nononHeHne Kk ATM 3apatoT
* RR = Call - Put

* Smile Strangle/Butterfly = (Call + Put)/2 - ATM



Volatility

Volatility Smile

10P 25P ATM 25C 10C Strike



3anaHue Volatility Surface

Instrument/Expiry
1D |
1w
i
3M
6M

ATM

12.4%

11.5%
11.2%
11.1%
11.2%

25 RR

0.6%C

0.5%P
0.4%P
0.1%P
0.3%P

25 BF

0.2%

0.1%
0.3%
0.3%
0.5%

10 RR

0.5%P

0.8%P
0.8%P
0.6%P
0.5%P

10 BF

0.3%
0.3%
0.5%
0.7%
0.7%



Tunel ATM

* At-the-money forward

e Delta-neutral Straddle



Tunel Strangle/BF

* Smile Strangle

* Market Strangle



Twnbl Delta

* Spot Delta
e Forward Delta

* Premium adjustment



Mopenu stochastic volatility

* [O4YHEEe COOTBETCTBYIOT LieHaM

* 0 MOOENNPYETCA KaK CyyanHbIV
NPOLECC



Mopenu stochastic volatility

e Black Scholes

o L2Vt o W
St — S‘Je(p 50 Jt+o W

* Stochastic volatility
dS t — M S § dt -+ \,"’ES § d”}
dl/( — Cfu’( dt -+ n'ial/,t dBt

Qpt Gue - QYHKUMN I

dB; - cnyYaviHbii npoLecc, koppenaumsd c W p



Heston
dl/t — 9(!.&) — l/t)dt -+ 5\/’"’1/—{ dBt

* U - CpedHee
* - CKOPOCTb BO3BpaTa K cpeaHemy

* & - BOMATWIbHOCTb BOMAT/IbHOCTY



Constant Elasticity of
Variance

dS; = puSidt + oS dW,

e Ecim~ < 1, TO BONATW/IbHOCTb YBENYMBAETCA MNP
YMEHbLLEHUN LIeHb

e Ecim~ > 1, TO BONATW/IbHOCTb YBENYMBAETCA MNP
VBESINHYEH LIeHb!



SABR

» Stochastic alpha, beta, rho
dF, = o, F’ dW,.
doy = oo, dz;,
dW,dZ, = pdt



3anaya

» Kakyto dhopmMy nmeet Volatility
Smile, ecnm neBbI XBOCT
pacnpeneneHns 6osbLue, a
NpaBbIi MeHbLLE, YeM Y lognormal



3anaya 2

» Kakyto dhopmMy nmeet Volatility
Smile, ecnn UeHa underlying mbo
vBennmyntcsa Ha 10%, nmbo
yMeHbLUNTCA Ha 10%7



3anaya 3

e Kak Bbirngamt Volatility Smile,
eC/I1 BOS1aTUIIbHOCTb UMEET
MOJTOXKUTESTbHYHO KOPPENALNIO C
LHeHon Underlying”



3anaya 4

e Kak Bbirnaout Volatility Smile,
ecain T0RR nonoxkuntesibHbIN?



[laHHbIe Ona 3a0a4

« EURUSD spot = 1.1, r(EUR)=

* 1 IOBEPXHOCTb BOJIATUJIBHOCTV

Instrument/Expiry ATM
1D |
1w
M
3M
6M

12.4%

11.5%
11.2%
11.1%
11.2%

0.6%C

0.5%P
0.4%P
0.1%P
0.3%P

2%,

0.2%

0.1%
0.3%
0.3%
0.5%

10 RR

r(UsSD)=0.5%

0.5%P

0.8%P
0.8%P
0.6%P
0.5%P

10 BF

0.3%
0.3%
0.5%
0.7%
0.7%



3anaya 5

* Onpenenntb UeHy ATM Put C
EXpIry 4epes mecsl



3anaya o

e OnpenennTb BOJ1ATUIIbHOCTb 25
Call ¢ Expiry wepes Henento
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