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Risk Istahi: ‘Risk Reversal’

= Ayni miktardaki Alim ve Satim opsiyon stratejisidir,
- OTM (Zararda) Call ve Put alimi yapilmaktadir,
- Benzer kullanim fiyatina sahiptir,
- Karsilastiralabilir vade yapisi sézkonusudur,

- Risk istahinin yonu tzerine fikir vermektedir-Risk Skewness,

- Risk Reversal yoniunin tayini piyasa (implied) volatilitesine bagimhdir.

25 Delta Call — 25 Delta Put = Risk Reversal
= Piyasadaki iyimserlik ve kotimserlik dizeyinin sa;c’:nmasma yardimci olacaktir,
= Put Primine kiyasla Call Priminin daha yiksek olmasi;
= Trader beklentileri hizli bir yikselis egilimindedir,

= Riskler artis yoniine dogrudur,

= Piyasa kotu haberleri fiyatlamamaktadir.

= Dolayisiyla Risk Reversal degerleri, gelecekteki piyasa beklentisini yansitan Risk istahi acisindan
onemli bilgi vermektedir.
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Neden Risk Reversal?

= Opsiyon fiyatlamalar genellikle B&S modeli Gzerinden yapilmaktadir. Amerikan tipi
opsiyonlarda da MC esasli simulasyon yontemi tercih edilmektedir.

= Ancak B&S modeli getiri degisimlerinin Normal Dagilim sergiledigi, OTM Put ve Call
opsiyonlarinin Ayni Volatilite ve Delta Degerine sahip oldugu varsayimina dayanmaktadir.

= Chebyshev’s Teorisine gore;
= FX getirilerinin % 68’i ortalamadan 1 st%fndart sapma uzaklikta,

= FX getirilerinin % 95’i ortalamadan 2 standart sapma uzaklikta

bulunmaktadir.

= Ancak gercek hayat bu sekilde gerceklesmemektedir.
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Neden Risk Reversal? (2)
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Neden Risk Reversal? (3)

= Yiksek Kurtosis degerine sahip olan USD/TL paritesi, beklenmeyen kosullara karsilik hazirhkli olmamiz
gerektigini gostermektedir,

" Bu durumda B&S modeli sistematik olarak OTM (Zararda) ve asiri ITM (Karda) opsiyon fiyatlarini
oldugundan daha dusuk hesaplamaktadir,

= OTM Put opsiyonlari, OTM Call opsiyonlarina gére daha yliksek volatilite degerine sahip olmaktadir.

= Risk Reversal bu problemi coézmektedir, zira bulunan degerler fiyatlardan ziyade Call ve Put
opsiyonlarinin piyasa volatiliteleri olmaktadir.

= Delta degeri 0.5’den dusuk olan Call ve Put opsiyo%‘,{arl yuksek piyasa volatilite farkina sahip olacaktir.
= Orn. Eger piyasa USD fiyatinin yikselmesi riskini fiyatlamakta ise;
= USD Call talebi, USD Put talebinden fazla olacaktir,

= Opsiyon piyasasinda USD Call Risk Reversal degeri, USD Put degerinin lizerinde “0”’dan ylksek
olacaktir.

= Eger piyasada kesin bir yon beklentisi degil ise, Risk Reversal degeri “0”’a yakinsayacaktir!
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$/TL Spot vs $/TL Risk Reversal

Last Price

IBL_|USDTRY25R1H BGN Curncy (R1) BIEAIA]
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USDTRY2S5R1M Curncy (USD-TRY RR 25D 1M) Copyright@ 2014 Bloomberg Finance L.P. 20-May-2014 10:00:11
Kaynak:Bloomberg
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Modeller: Black & Scholes

Model Varsayimlari:

= Dayanak varlik fiyati Geometrik Brownian Hareketi slirecini takip eder.

= Dayanak varligin agiga satisinda herhangi bir kisit yoktur.

= Yapilan islemlerin maliyeti, komisyonu ve vergisi yoktur.

= Dayanak varlik ¢ok kiglik miktarlarda bile alinip satilabilir.

= Dayanak varligin elde tutulmasinin ekstra bir getirisi yoktur. (Tasima maliyeti risksiz faiz oranina esittir.)
= Piyasalar arbitraja izin vermez.

= Dayanak varlik 7 giin 24 saat alinip satilabilir.

= Risksiz faiz orani sabit olup her vadede aynidir.

Bono: 0B = rBdt

4
Hisse: 0S = ,LlSdt + 050z

1
opsiyon: € =| €, +ISCs + 5 o°S°Cy |dt +0Sc a2
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Modeller: Binomial & Trinomial
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= Adim sayisi arttirilarak Binomial ve Trinomial opsiyon fiyatlama modelleri Black & Scholes
fiyatina yakinsamaktadir. Hesaplamalarda iki yerine Uc¢ olasilik kullanildigindan Trinomial
modeli, Black & Scholes fiyatina daha kisa slirede bir yakinsama gostermistir.
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Modeller: Adaptive Mesh Modeli (Figlewski & Gao 1999)

Maodel Time Approximation RMSE Nodes Execution
steps time (s)
Price Delta Gamma
Binomial 25 0.020841 0.005805 0.001594 351 0.0060
Trinomial 25 0.012025 0.003337 0.000428 676 0.0090
AMM-1 25 0.002812 0.003345 0.000353 716 00117
AMM-2 25 0.000615 0.003359 0.00054% 756 00121
Binomial 100 0.004929 0.001470 0.000197 5151 0.0451
Trinomial 100 0.002770 0.000846 0.000144 10201 0.0941
AMM-1 100 0.000600 0.000845 0.000140 10241 0.0961
AMM-2 100 0.000151 0.000854 0.000138 10281  0.0982
Binomial 250 0.002214 0.000534 0.000073 31626 0.2163
Trinomial 250 0.001360 0.000346 0.000061 63001 0.3407
AMM-1 250 0.000245 0.000334 0.000056 63041 05418
AMM-2 250 0.000057 0.000342 0.000056 63081  0.3428
Binomial 1000 0.000448 0.000145 0.000020 501501 3.0674
Trinomial 1000 0.000244 0.000079 0.000015 1002001 8.5623
AMM-1 1000 0.000056 0.000086 0.000014 1002041 8.3954
AMM-2 1000 0.000016 0.000085 0.000014 1002081  8.3854

= Method trinomial tree vyonteminin gelismis bir versiyonudur. Kullanim fiyatina
yakinlasilirken olusturulan kesisim seviyelerine daha kisa adim ve daha fazla nokta Gzerinden
ulasiimasi sézkonusudaur.
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Modeller: Monte Carlo & Quasi Monte Carlo

= Dayanak varlik fiyatinin Geometrik Brownian Motion slirecini takip ettigini varsayalim.

o2 = Dayanak varligin t=0’dan sonraki degerlerini elde etmek
ST =So exp lu—7 +O'Zﬁ icin soldaki denklemde bilmemiz gereken Z’'nin alacagi
degerdir.

7 ~ N(O ) oldugundan Z degerlerini simile ederek vyukaridaki denklemde yerine koyarsak S
. degerlerinin de simiilasyon sonucu ¢ikan degerlerini bulmus oluruz.

= Solda gorilen grafik spot fiyati 1.5 olan bir
varhgin 100 giin boyunca GBM’ye gore yapilan
fiyat similasyonunu géstermektedir.

= Grafikte gorilen degerler elde edildikten
sonra opsiyonun tirline goére nakit akisi
cikarilarak bu nakit akislari bugtine iskontolanir.
Bulunan bu deger opsiyonun buglinki degerini
verecektir.

o I . S 11
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Modeller: Monte Carlo & Quasi Monte Carlo (2)

= Monte Carlo ve Quasi Monte Carlo:

Quasi-Random Mumbers
Pseudo-Random MNumbers
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= Yukarida Monte Carlo (sol) ve Quasi Monte Carlo (sag) uniform dagilim o6rnekleri verilmektedir.
Monte Carlo’da rassal olmasi gereken sayilarda kiimelesmeler gozlemlenirken, Quasi Monte Carlo’da

bu kiimelesmelerin olmadigini sdyleyebiliriz. Bu da Quasi Monte Carlo ile daha az sayi Ureterek daha
yakin sonuclar elde etmemizi saglayacaktir.

o I . S 12
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Volatilite Modelleri?

Klasik Black & Scholes Sabit Volatilitesi

Local volatilite modeli: Bittnlesik Vol\z?:cilite

T

Stokastik volatilite modelleri: Rassal Volatilite

Jump Diffusion Modeli:
Dusuk olasilikh yuksek siddetli sicrama S

= diffuse

.. 1
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L_ocal Volatilite

Local Volatilite

Vanilya Hisse Turevlerinin fiyatlanmasinda Black-Scholes modeli ¢ok yaygin olmakla
birlikte, egzotik hisse turevleri (Amerikan Opsiyonlari) genellikle daha sofistike model
gerektirmektedir. Black&Scholes harici siirekli volatilite modeli olmasi nedeniyle local
volatilite tek yaygin modeldir.

Local volatilite ilgili finansal varhgin anlik volatilitesini aciklarken, B&S modeli spot ile
kullanim fiyati arasindaki anlik volatilitelerin ortalamasini yansitmaktadir.

I Low local
Undertying volatility
e |
|
Black-Scholes implied volatility I
is average volatility of all paths
between spot and strike . Shrike
|
|
|
Spot I
|
I High local
I volatility

. o . o 14
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Volatilite Modelleri?

Hangi volatilite modelinin volatilite alim/satim islemlerinde kullanilacagl hangi piyasada
islem yapilacagi ile yakindan iliskilidir.

= Doviz piyasalalari stokastik volatilite ortamina uygun hareket sergilemektedir.
= Faiz piyasalari faiz diizeylerine dayali bir volatilite dongiisii icerisinde bulunmaktadir.

= Hisse senetleri kisa vadede ani sigrama veluzun zaman icerisinde volatilite erimesi s6z
/
konusudur. '

= B&S modelinin yerine kullanilacak tek tip recete volatilite modeli bululunmamaktadir. En
iyi piyasa kosuluna en uygun volatilite modellerinin uygulanmasi kolay degildir.

.. 1
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Directional Volatility Trading

Directional investors can use options to replace a long position in the underlying, to
enhance the yield of a position through call overwriting, or to provide protection from
declines.

Call Overwriting
For a directional investor who owns a stock (or index), call overwriting by selling an OTM call is one of
the most popular methods of yield enhancement.

Historically, call overwriting has been a profitable strategy due to implied volatility usually being
overpriced. However, call overwriting does underpérform in volatile, strongly rising equity markets.
Overwriting with the shortest maturity is best, and the strike should be slightly OTM for optimum
returns.

Kaynak: Volatility Trading, Trading Volatility, Correlation, Term Structure and Skew, Santander
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Protection Strategies Using Options

Protection Strategies Using Options

For both economic and regulatory reasons, one of the most popular uses of options is to provide
protection against a long position in the underlying.

The cost of buying protection through a put is lowest in calm, low volatility markets but, in
more turbulent markets, the cost can be too high.

In order to reduce the cost of buying protection in volatile markets (which is often when protection is
in most demand), many investors sell an OTM put aufd/or an OTM call to lower the cost of the long
put protection bought.

.. 1
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Volatility, Variance and Gamma Swaps

Volatility, Variance and Gamma Swaps

In theory, the profit and loss from delta hedging an option is fixed and based solely on
the difference between the implied volatility of the option when it was purchased and
the realised volatility over the life of the option.

In practice, with discrete delta hedging an ;‘ nknown future volatility, this is not the
case, which has led to the creation of volatility, variance and gamma swaps.

These products also remove the need to continuously delta hedge, which can be very
labour-intensive and expensive. Until the credit crunch, variance swaps were the most
liquid of the three, but now volatility swaps are more popular for single stocks.

. S . L 18
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Overpricing of Vol is Partly an Illusion

Overpricing of Vol is Partly an Illlusion
Selling implied volatility is one of the most popular trading strategies in equity
derivatives. Empirical analysis shows that implied volatility or variance is, on average,
overpriced. However, as volatility is negatively correlated to equity returns, a short
volatility (or variance) position is implicitly long equity risk. As equity returns are
expected to return an equity risk premium over the risk-free rate (which is used for
derivative pricing), this implies short volatility should also be abnormally profitable.
Therefore, part of the profits from short volatility strategies can be attributed to the

fact equities are expected to deliver returns a_l%ove the risk-free rate.

Viewpoint
on volatility

Buyer

Seller

Neutral

» Buy straddle

Buver | Buy call option | Buy put option » Buy strangle
Seller | Sell put option | Sell call option
Neutral Long futures Short futures

Bull spread

Bear spread

Kaynak: Prof.Karanasos,Lecture Notes: Volatility Trading Strategies,Brunel University
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Overpricing of Vol is Partly an Illusion

"W dm 'Sep’ " Dec | Mar | dwm 'Sepy "D M 'Sep' " Dec M dm 'Sep' " Dec M | i ‘Sep' " Dec | Mar
2008 209 2010 11 212 2013
Copyrightg 2014 Bloomberg Finance L.P.

KaynakBloomberg
USD/TL  EUR/TL  BIST100 USD/TL  EUR/TL BIST100

2155 2958 79024 21988 30139 870

2035 2791 71367 19932 27361 66671

ATMVOL (Bloomberg) 934 937  17.64 981 966 267
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Long Volatility is a Poor Equity Hedge

Long Volatility is a Poor Equity Hedge

An ideal hedging instrument for a security is an instrument with -100% correlation to
that security and zero cost. As the return on variance swaps can have up to a ¢c-70%
correlation with equity markets, adding long volatility positions (either through
variance swaps or futures on volatility indices such as VIX or vStoxx) to an equity
position could be thought of as a useful hedge. However, as volatility is on average
overpriced, the cost of this strategy far outweighs any diversification benefit.

Long volatility: buy call option, sell shares

¥

buy put option, buy shares —
Lona Vol
Short volatility: sell call option, buy shares
sell put option, sell shares : -
Short Vol

.. 21
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Neden Volatilite Alim/Satimi?

Volatilitenin ilgi cekici karakteristik 6zellikleri mevcuttur.

= Belirsizlik arttiginda Volatilite Yiikselmektedir.

= VVolatilite ortalamaya dogru Geri Donus Egilimi sergilemektedir.

= Bir cok finansal varlik disis hareketi sergilerken volatilite yiikselmekte ve yeni piyasa rejimine
yiikselen bir uyum gostermektedir.

= Bir cok piyasa icerisinde spekilatif volatilite alim/satim seviye islemleri yapilabilmektedir.
Endeks, Hisse, Doviz Caprazlari, KV.-UV. Faiz Kontratlari,....vs.
Gelecekteki belirsizlik alim/satimini J.gerceklestirmek Uizere olusturulan volatilite
stratejileri ’
= Tarihsel ve Piyasa volatilite dizeyleri arasindaki spread alim/satimi
= Volatilite risk diizeyi Gizerinde tam korunma saglanmasi

Hedge fonlar ve risk arbitrajcilari genellikle volatilitede kisa pozisyon tasiyabilmektedir. Hisse
senetleri arasinda kisa spread pozisyonlari alarak spekdlatif volatilite pozisyonlari agilmaktadir.
Sirketler arasinda birlesme yasanmasi durumunda spread daralmakta, genel piyasa volatilite artisi
yasanmasi durumunda da birlesme egilimi yasanma olasiligi azalmakta ve spread genislemektedir.

. S . S 22
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Volatilite Yuzey Degisimleri

N
7‘F

Volatilite ylzeyi degisik modlarda hareket sergilemektedir:

A3 = B, (volatilite seviye modu) + B, (vade yapis modu) + B (carpikiik modu) [

Yukaridaki modlar, volatilite ylizeyinin hareket seklini belirlemektedir.

Faiz oranlarinin paralel, yikselen, alcalan hareketlerine benzer sekillerde volatilite ylizeylerinde de

hareketler gerceklesmektedir.

NP
Modlar oldukga gereklidir ki; T
= Sezgiye dayali olarak anlasilabilmektedir.
= Bir cok mod volatilite degisimini aciklamaktadir.

= Modlar tarihsel olarak istikrarlidir.

Volatilite hareketlerinin %85’i parelel bicimde gerceklesmektedir. Volatilite egimlerinin %10’u
zamana bagh olarak degismektedir ve %5’in OTM Kisa vadeli Put opsiyonlarina bagh olarak
gerceklesmektedir.

. . . o 23
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Volatilite Smile Etkileri...

Davranissal nedenleri:

= Arz ve Talep Collar alimlar

= Volatilite beklentilerindeki degisimler

= Piyasa kirilma endiseleri (ani hisse fiyat diistsleri, altin fiyat sigramalari,..vs.)

Piyasa kirllma durumlarinin ardindan, tarihsel ve piyasa volatilite seviyelerinde ani ytkselisler ve finansal
varliklar arasindaki korelasyonlarda ani diists sicramalari gerceklesmektedir.

= Seviye ve zaman baglantil etkiler

= Hisse senetlerindeki direnc seviyeleri, doviz kurlarindaki destek dizeyleri, disik faiz oranlarina
baglh volatilite algisindaki farklilasmalar (risk on;jiisk off)

Ayrica;

= Finansal varlik getiri dagihimlarindaki sisman kuyruklar
= Kaldirag etkileri

= [slem maliyetleri

= Gelecek volatilite belirsizlikleri

Tum bu etkenler nedeniyle B&S modellemesi yanlis sonuclar tdretmektedir: ilgili varlik basit anlamda
Brownian hareketi sergilememektedir.

. o . o 24
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Exotic Equity Derivatives

Advanced investors can make use of more exotic equity derivatives. Some of the
most popular are forward starting products and light exotics, such as barriers, worst
of/best of options, outperformance options, look-back options, contingent premium
options, composite options and quanto options.

Forward starting products
Forward starting options are a popular method of trading forward volatility and term
structure as there is no exposure to near-term volatility and, hence, zero theta (until
the start of the forward starting option). W’

T
Recently, trading forward volatility via VIX and vStoxx forwards have become
increasingly popular.

However, as is the case with forward starting options, there are modelling issues.
Forward starting variance swaps are easier to price as the price is determined by two
variance swaps.

.. 2
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Barrier Options

Barrier Options
Barrier options are the most popular type of light exotic product as they are used
within structured products or to provide cheap protection.

The payout of a barrier option knocks in or out depending on whether a barrier is hit.

Barrier puts are more popular than calls (due to structured product and protection
flow), and investors like to sell visually expensive knock-in options and buy visually

cheap knock-out options. J.
‘/F'

/ AN

Strike Strike
Standard Put Option

Standard Call Option

RS N K

a
<

ox strike Strike ox
Knock Out Call Option Knock Out Put Option
. . . o 26
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Relative Value Trading

Advanced investors often use equity derivatives to gain different exposures; for
example, relative value or the jumps on earnings dates.

Relative Value Trading
Relative value is the name given to a variety of trades that attempt to profit from the
mean reversion of two related assets that have diverged.

d.
The relationship between the two securities chosen can be fundamental (different
share types of same company or significant cross-holding) or statistical (two stocks in
same sector). Relative value can be carried out via cash (or delta-1), options or
outperformance options.

.. 2
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Trading Earnings Announcements/Jumps

Trading Earnings Announcements/Jumps

From the implied volatilities of near-dated options it is possible to calculate the implied
jump on key dates. Trading these options in order to take a view on the likelihood of
unanticipated (low or high) volatility on reporting dates is a very common strategy.

Stretching Black-Scholes Assumptions. The Black-Scholes model assumes an investor

knows the future volatility of a stock, in addition to being able to continuously delta
hedge.

NP
If the future volatility is unknown, the amoaﬁt of profit (or loss) will vary depending on
the path, but buying cheap volatility will always show some profit. However, if the
position is delta-hedged discretely, the purchase of cheap volatility may reveal a loss.

The variance of discretely delta-hedged profits can be halved by hedging four times as
frequently.

. S . L 28
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BIST100 Volatilite Analizi

BIST100 Moving Average Volatility Volatility Made?’ralati"w fl|:l|' EISTJE:EHHW

GARCH:

- Current volatility 16,7%
- Long run forecast 28,3%
Exponentially weighted:

-EWMA 16,3%
Equally weighted:

- Close-close 251%

Sample Characteristics

BIST100 Price Chart (adjusted) Sample frequen Dai

window size
First date in sample 03-Jan-11
Last date in sample 14-May-14

Last price 7597075
Excess kurtosis 453
constant (A)

GARCH Parameters:

9,80E-06
0,130
0,839
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BIST100 Volatilite Vade Yapisi

N
7’(’

Symbol

Data sample ending date

Volatility for next trading day

Long run wolatility forecast

Volatility half life (cal. days)

BIST100
14-May-14 A
5 Prepare Volatility Forecasts &
TS Term Structure
28,3%
33

Volatility Term Structure for pricing "N"-day options

GARCH(1,1) Volatility Term Structure

Option life - calendar days 7 14 28 56 112 224 365
Option life - trading days 5 10 19 39 77 155 252
Option life - weeks | 2 4 b2 16 22 52
Volatility for pricing options: 17,83% 18,78% 20,18% 22,34% 24,56% 26,33% 27,08% I
Impact of 1% change in the instantaneous wolatility predicted from GARCH on the wolatility for pricing options:
Increase in wolatility: T o087% | 076% | 062% | 043% | 026% | 0,13% 0,08%
BIST100 Volatility Term Structure

31%

29% -

27% A

25% -

23% -

21% A

19% -

17% T T T T T T T T -

(o] 22 43 65 87 109 130 152 174 196

Forecast calendar days ahead

Long term average volatility
Instantaneous wolatility at time "N"

Volatility for pricing "N"-day options

Kaynak:Hoadley

NQLYs
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BIST100 Volatilite Arahgi

Volatility Cone &'

BIST100 Volatility Cone
80% -

70% 1
60% -
50%
40%

30% -

20% A

Volatility by Period (Days)

Trading days 15 30 60 90 120 180 240
Calendar days 22 43 87 130 174 261 348
Average 23,1% 23,7% 24,2% 24,4% 24,5% 24,6% 24,3%
Maximum 70,2% 54,6% 42,1% 40,2% 36,4% 34,3% 32,0%
Minimum 8,2% 10,7% 12,8% 12,9% 13,2% 14,8% 15,2%
Current 16,1% 17,7% 22,0% 22,9% 26,7% 27,4% 31,7%
95% conf upper 25,9% 24,0% 26,9% 26,9% 30,6% 30,6% 34,8%
95% conf lower 11,6% 14,1% 18,6% 20,0% 23,7% 24,9% 29,1%
90th percentile 36,6% 36,3% 35,1% 34,3% 32,3% 31,5% 31,0%
70th percentile 25,0% 25,9% 29,2% 28,9% 29,3% 28,6% 27,2%
50th percentile 20,8% 22,4% 23,1% 25,3% 26,2% 27,3% 26,1%
30th percentile 17,2% 17,6% 19,1% 18,6% 18,1% 19,6% 20,9%
10th percentile 13,1% 14,3% 15,0% 15,6% 15,7% 16,1% 16,5%

10% _/

0%

15 30 60 90 120 180

240

[V Average, maximum & minimum

[~ Currentwith 95% confidence levels
[~ 90th & 10th percentiles, (& 50th)
[ 70th & 30th percentiles (& 50th)

BIST100 Moving Average Volatility

60% 1

50% A

40% A

30% A

20% A

10% -

0%
11-Feb-11 08-Jun-11 05-Oct-11 01-Feb-12 29-May-12 25-Sep-12 23-Jan-13 21-May-13 17-Sep-13 20-Jan-14

[~ Volatility period
(! 15 trading day volatility
(@ 30 trading day volatility

60 trading day volatility
90 trading day volatility

C
C
(' 120 trading day volatility
("' 180 trading day volatility
C

240 trading day volatility

The Implied Volatility Calculator will
combine a historical wolatility cone and
implied volatility on one chart to provide
an indication as to whether options are
currently cheap or expensive.

Produce Volatility Cone

Kaynak:Hoadley

\J/
x NOTUS
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BIST100 Fiyat/Olasihk Bantlar

Asset parameters
Asset price: 75279
Dividend Yield

End of period probability bands

104547,10 Base volatiity 16,7%
Volatility change 6,0% é Reset
Net volatility 22,7%
94547,10 Risk free rate 10,00%
Equity risk prem 5,00%
Expected return: 15,00%
84547'1% Analysis parameters
S| veimmaays
£ Analysis type
(8 End of period ("expiry")
74547,10
(! Any time ("touching")
[ Lock asset price scale
64547,10
Legend
Probability that the price will be w ithin a band
at the end of a given period:
54547,10 3,0 St. deviations: 99,730%
0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0 80,0 90,0 2,0 St. deviations: 95,450%
Days — 1,0st. deviatﬁons: 68,269%
— 0,5 St. deviations: 38,292%
Version 1.0b Copyright © 2006 Peter Hoadley

Days from Probability of being at or above Probability of being at or below

time now 0,135% 2,275% 15,866% , b 15,866% 2,275%
0,00 75279,00 75279,00  75279,00  75279,00f 75279,00  75279,00  75279,00  75279,00
2,50 79701,24  78217,92  76762,18  76044,50( 74629,22  73931,48 72555552  71205,19
5,00| 81642,85 79502,33  77417,90  76396,27( 74393,27 7341155  71486,81 69612,56
7,50| 83178,73  80515,75  77937,97  76680,20( 7422523  73027,38  70689,35  68426,22
10,00( 84505,57 81389,38  78388,04  76929,14| 7409229  72713,33  70031,94 6744947

ﬁ_ﬁaﬁw 2879350 77455771 7398173 7244401 6946380 __ 666062
15,00

86799,33  82895,60  79167,37  77366,62| 73887,06 72206,41  68958,92  65857,55
[ OTO20 03000 TOSTTOT TrIOSSY T 5
20,00/ 8880155  84206,18  79848,54  77755,03| 73731,24  71798,12 6808259  64559,40
22,50| 89729,37 84812,18 80164,37  77936,87| 7366584 7161891  67694,11  63984,45
25,001 90619,40  85392,71  80467,39  7811231| 73606,92  71452,63 67331,36  63447,86
27,50| 91477,36  85951,59  80759,52  78282,32| 7355353  71297,36 6699051  62943,89
30,001 92307,69  86491,80 81042,25  78447,63| 73504,92 71151,61 6666859  62468,11
32,50| 9311392 8701570  81316,77  78608,84| 73460,50 71014,19 6636325  62016,99
35,00 9389891 8752520 81584,02  78766,43| 73419,80 70884,16 6607257  61587,67
37,50| 9466502  88021,87 81844,81  78920,79| 73382,41  70760,72 6579498  61177,80
40,001 95414,19  88507,03  82099,78  79072,25| 73348,01 70643,21  65529,17 6078542
42,50 96148,10 88981,79  82349,49  79221,09| 73316,32 70531,08 65274,02  60408,87
45,00 96868,16  89447,09  82594,42  79367,55| 73287,10 70423,86  65028,59  60046,74
47,50 9757559  89903,75  82834,98  79511,83| 73260,15  70321,12  64792,05  59697,80
50,00/ 98271,46  90352,49 8307153  79654,12| 7323528 7022252  64563,71  59361,00
52,50| 98956,68  90793,93  83304,37  79794,56| 73212,35 70127,74 6434293  59035,40
55,001 99632,08 91228,61  83533,79  79933,30| 73191,21 7003651  64129,18  58720,19
57,50| 100298,39  91657,02  83760,02 80070,46| 73171,75 6994859 6392195  58414,65
60,00| 100956,25  92079,60  83983,29  80206,14| 73153,84 69863,75 63720,82 58118,12

ynak:Hoadley ) 32
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Degerlendirme: Opsiyon Yatirim Stratejiniz?

Yatirim Stratejiniz: Vanilla veya Egzotik Opsiyon?

= jIgilenilen finansal piyasalardaki genel pozisyonunuz nedir?

= Korunmaci (Hedger), Yatirimci veya Getiri Odakl

= Beklentileriniz nedir?
= Spot piyasa tahmininiz, yukari-agsagi-yatay?
= \olatilite tahmininiz, yukari-asagi-yatay?

= Zamanlama?

= Risk istahiniz nedir?
= Uzun veya Kisa pozisyon veya strateji kombinasyonlari,..

= Kaldirag faktor arayisi...
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Degerlendirme: Opsiyon Yatirimci Turu

Hisse Yatirirmcilan
= Ana pozisyonu degistirmeksizin risk
azaltim amaciyla opsiyon alimi
yapilmasi,(ytkselis  riskine  karsi call,
korunma amacli put veya collar)

= Mevcut pozisyon uzerine ilave gelir
yaratimi amaciyla covered call satimi,

=" Prim elde etmek ve daha dusiuk spot
fiyattan dayanak varlik almak amaciyla put
satimi,

= Bilgi edinmek amaciyla opsiyon piyasasi
ile ilgilenmek s6z konusu olabilir.

¥ NOTUS
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Risk istahi Yiiksek Yatirimcilari

= \Volatilite riski tasimak
Straddle/Strangle pozisyonu almak,

amaciyla

= \olatilite beklentisi dogrultusunda Delta-
NoOtr opsiyon alim/satimi yapmak,

= \Vade yapisi tercihine gore Spread pozisyon
;";jglemleri yapmak,

= Dayanak varlik volatilitesi ve korelasyon
iliski uyarinca endeks islemleri yapmalk,

= Arbitraj,...vs.
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Degerlendirme: Opsiyon Piyasa Analizi

Piyasa Analizi : Volatilite, Korelasyon,..

= Beklenen volatilite opsiyon fiyatlamasina kisa stirede yansimaktadir,
= Opsiyon alim/satim islemleri delta korunma hareketi nedeniyle spot hisse islemlerini etkileyebilmektedir,

= Delta korunmasi uygulayanlar fiyat bosluk riskine (gamma acik durumdadirlar, (modeller sirekli korunma
kosulu dnermektedir) Gamma ATM Opsiyonlarinda en yiksek olup, vade yaklastikca artmaktadir.

= Put-Call paritesi OTM opsiyonlarinda fiyat kontrol imkani saglamaktadir. Zira ayni kullanim fiyatina sahip
opsiyonlarin olmasi gereken degerden (fair value) sapmasi durumunda piyasada risksiz arbitraj imkani
olusabilecektir. Jd

7F'
= Put opsiyonlari put-call paritesinin ima ettiginden daha yutksek maliyete sahiptir. (pozitif carpiklik-
skewness)

= Piyasa likiditesi opsiyon fiyatlamasinda énemli bir faktordar.

= Piyasa-Tarihsel volatiliteleri yilliklandirilmis degerler izerinden ifade edilmektedir. (Glnlik volatilite = Yillik
volatilite / V252 ; Aylik volatilite = Yillik volatilite / V12 )

= Piyasa turbulanslari sirasinda piyasa volatiliteleri ile tarihsel volatilite arasindaki spread hizla agilmaktadir.
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Europe
Madrid, April 16, 2012

VOLATILITY TRADING

Trading Volatility, Correlation, Term Structure and Skew

Colin Bennett Miguel A. Gil
Head of Derivatives Strategy Equity Derivatives Strategy
(+34) 91 289 3056 (+34) 91 289 5515

cdbsnnstt@gruposantander.com mgli@gruposantander.com
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US Investors’ enquies should be direciad to Santander Invesiment Securiies Inc. (S1S) at (212) §92-2550
US reciplents shoud note that this research was proouced by @ non-member aMilats of SIS and,
In accordance with NASD Ruls 2711, limited disciosurss can bs found on the back cover.
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Global Asset Allocation Paper #3

Timing volatility to generate
alpha and hedge efficiently

M Forecasting volatility leads to powerful trading strategies
The unique characteristics of equity volatility make it inherently more forecastable
than the retumns of tradifional asset classes. By monitoring specific behaviours in
volatility (e.g., VIX), the likelihood of a significant future rise or fall in volatility can
be predicted with relatively good accuracy. Using timing signals to forscast future
volatility trends, we demonstrate how powerful trading strategies can be created

Key is diversifying across a range of signals

The most important signals we have identified for timing volatility include the
momentum of volatility, how volatile volatility is itself, and the stress exhibited by
the term structure of volatility. However, we find that the key is diversifying across
signals, as relying on any individual signal is prone to significant risk.

Very efficient tail hedges

Using volatility signals allows for “just in time” hedging, which buys volatility ahead
of an anticipated volatility spike and avoids paying high camy costs by only owning
volatility when it is needed. This enables a near ideal “staircase-like” performance:
profile to be created, which based on our backtesting would have been many
times more efficient than a buy-and-hold vol investment for hedging risk (Chart 1).

Alpha strategies capture record risk premiums

Risk premiums in equity derivatives are near record levels owing to investors' high
demand for hedges following the 2008 crisis. These premiums can be harvested
for alpha, while significantly reducing tail risks using volatility signals (Chart 2).

A signal-based strategy of selling and rolling shori-term VIX futures would have
generated over 40% annual retum since 2009 with a maximum drawdown of less
than 10% in our backtest analysis.

Timing equity markets

Because volatility is strongly negatively comelated to equity, we show how
forecasting large shifis in volatility can also be used to time long and short
positions in equities, thus better preserving upside returns whils reducing risk.

An asset class investors can no longer ignore

Volume in the VIX futures and options market has grown exponentially in recent
years, and now rivals the S&P500 options market in terms of liquidity for trading
volatility. With the ability fo create very attractive trading strategies, we believe
volatility is an asset class few investors should ignore. Importantly, the above
strategies can also be adapted to non-US markets including Europe, which offers
the opportunity to trade European-specific risk and diversify US-based strategies.
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Chart 1: Smart volatility timing signals can
creale staircase-shaped efficient tail hedges
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Chart 2: Powerful alpha strategies with reduced
tail risk can also be created wsing vol signals
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»» Employed by a non-US affifate of MLPFAS and is not registerediqualified ac a recearch analyst under the FINRA rules.
Refer to "Other Important Disclosures™ for information on certain BofA Merrl Lynch enfities that take responsitdity for this reportin particular jurisdicions.

BofA Merrill Lynch does and seeks to do business with companies covered in its research rey
may have a conflict of interest that could affect the objectivity of this report. Investors shoul
investmant decision.

Refer to important disclosures on page 34 to 36. Link to Definitions on page 33.

s. As a result, investors should be aware that the firm
consider this report as only a single factor in making their
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