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ABSTRACT

The level of Option Implied Volatility Skew has significant predictive ability for the future price of
an underlying. Using index Nifty as a proxy for the Indian stock market we compared the returns
for the days with low volatility skew and returns for the days for normal skews. Option Implied
Kew is described as difference between implied volatility on At The Money (ATM) options and
Out of The Money (OTM) options (110 moneyness of implied volatility). T-test has been applied to
test the significance of higher skew returns for a period of 10 years from 2006-2015. The results
show the presence of information content in volatility skew which is reflected in higher returns on
the day of low volatility skew. However, we analyzed only the bullish signal given by the implied
volatility skew. This analysis can further be extended in various other ways to test the predictive
ability of implied volatility skew.
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INTRODUCTION

Implied volatility skew is a measure of implied &tlity which tells about the expectation of theéstors view for
the directions of the market. If the implied volifiskew is high, investors are skewed towards dinection, they
either want to buy the underlying or they want &l she underlying depending upon how the skew Ibasn
calculated. Implied volatility can also tell us tlmvestors’ steepest view towards buying or sellihgplied
volatility skew reflects a little more informatiaihan implied volatility only as here the two immlievolatilities
themselves (call vs. put or ATM vs. OTM) are alsmpared.

Implied Volatility for Options as a measure to potdeturns gained a lot of importance due to @svérd looking
aspect and time varying property. It is back catad from the option prices prevailing in the markeplied

volatility contains important information about #stors’ thought process for the expected returrikeofinderlying
asset as they enter into the options contractddgimg their positions in the underlying from fugunoves. It is well
observed in the literature that the Implied Volsgticalculated from the option price is a much éefbrecast for
future volatility than the historical volatility ashas a better predictive ability for stock retsir

According to Fu, Arisoy, Shackleton and Umutlu (31mplied volatility is known to have informatiorontent
about the market which can help determine moverreninderlying prices. Due to different signals iistihct

stocks or markets, traders grab the relative inftion and choose to invest or trade in the diffeemsets. Also,
Ang, Bali and Cakici (2012) focus on the impliedlatdity of individual options and document a sifijcant

predictive power of implied volatility in predictincross-section of individual stock returns. Mopedfically, large
increases implied volatility of call or put leadit@rease (decrease) in stock returns.

Implied volatility is a value extracted from theaBk Scholes formula by putting available valuesvafables and
equating it to the current market price of the aptfor the underlying instrument. It indicates ectee value of
future volatility which is different from the histoal volatility or realized volatility because thatter is calculated
from past prices. Implied volatility indicates tlrader expectation of future volatility in the umlgeng instrument
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and hence it contains relevant information abbwet asset price movement in future. Additionallyhés been
observed that Implied Volatilities spike when theck prices fall and Implied Volatility flattens wh the asset
prices increase. Furthermore, many times it has lobserved that the price of options increase/@dsersvithout
change in price of the underlying, time, dividemdisk free rate. This change can be attributeith¢oease/decrease
in demand of those options further leading to cleangmplied volatility of that option.

When we talk about Implied Volatility and its Parftance to predict the returns of the underlyinghwtte
Information Content associated with it, we inteadise this to measure movement in underlying asiéétsknown
empirically that predictability of Implied Volatty can be improved using information available iption Implied
Skew.

Theoretically, for options with the same expiratitate, the implied volatility is expected to be &dgior any strike
price. However, in reality, the Implied Volatilitye get is different for various strikes. This digpais known as
the volatility skew. We define the Option Impliedlatility skew variable as the difference out o thhoney puts
and at the money calls or at the money call andlm#money calls.

Volatility Skew is a situation when a pattern isned due to different implied volatilities for argaular stock
option at different strikes. A Situation where amgion is overpriced than others reflects the dioec Also, here
trading the skew becomes an opportunity as sameriyim is being bought and sold and eventuallyskew will
converge.

Costly options are an indicator of expected chamygsice of a stock. And the degree of expensiserig reflected
by volatility of the stock. All the options for agicular stock are expected to give same degreelafility for the

stock. Theoretically also, all the options avaieafdr a particular stock should trade at same @egferolatility and

ATM calls and puts with same expiration and samikestshould have the same price. But this singlgreke
suggests whether the volatility of that stock ghhiDirection for the stock’s movement cannot bhenfh

High volumes for a particular option do not neceasanean people are buying that option people mighselling
it. Therefore it is said that disparity in the wles do not reflect the direction in which the peogle trading, it is
the disparity in volatility of call options and paptions. Here we compare the volatilities of agtion and put
option, to identify the direction where the marketmoving. If the the number of call buyers arehleigthan the
number of put buyers it means there is a skew datitig rise in stock price. That's how skew becomesmportant
indicator as it shows biases of the option tratlemsards the stock. It is suggested to check thatiity skew before
forming any notion regarding the direction for 8teck price.

VOLATILITY SMILE

If the Implied volatilities are plotted againstfdifent strikes we get a smile like curve. Volatil@mile shows that
demand is higher for options which are in-the-moneyut-of-the-money. The volatility smile pattésimostly

seen in options in the forex market as in forexketr one’s call is anothers’ put and vice-versa asd in near-
term equity options.

REVERSE SKEW

Reverse skew is a more common Skew pattern alserkas Volatility Smirk. Volatility Smirk commonlympears
for index options and longer term equity optiongré] the Implied Volatility for options with lowestrike price is
higher than the Implied Volatility at higher strikeThis pattern tells us that out-of-the-money puitd in-the-money
calls are more expensive as compared to in-the-ynpuis and out-of-the-money calls.

The explanation for the phenomenon of Volatility iBemor the reverse volatility skew is that the ist@rs are
worried about market crashes and want to buy mutthkir protection from the crashes. One piecattfstation for
this indication is the fact that the volatility stadid not show up for options in equity until th®887 Crash.
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FORWARD SKEW

In this pattern, the Implied Volatility for optioret the lower strike prices are lower than the legpNolatility at
higher strikes. This explains that in- the-monets@nd out-of-the-money calls have higher demarcbagpared to
out-of-the-money puts and in-the-money calls.

The forward skew pattern can be commonly obsereedptions in the commaodities market. When supplyam
issue, businessman would choose to pay more taesasapply than rather risk the supply side. Likecase of
weather reports indicating a heightened possibdityan approaching freeze, fear of supply disruptidll make
businessman to buy options for securing their sapplvhich will lead to higher demand for out-o&timoney calls.

Volatility skew, which is affected by expectations the investors and the supply/demand relationghipvides
information on whether investors or fund manageefgp to write/buy calls or puts. The volatilityesk contains
three levels of information: the likelihood of age jump, the expected level of the price jump, #me premium
that incorporates investors for both the risk pfrap and that it could be large a large one too.

The information embedded in volatility skews isated to future earnings shocks, in the sense ittmas fvith the
steepest volatility skews have the worst earningprises. The steepest volatility skews are thopemencing the
worst earnings shocks in subsequent months, suggekat the information embedded in the shap&efvblatility
smirk is related to firm fundamentals. Finally, amder to analyze the pace at which markets admugtublic
information, traders develop trading strategiesetasn past volatility skews and examine risk-adjdsteturns of
these trading strategies for different time of rddperiods.

This research aims to study whether the optionigdplolatility measure Volatility Skew is signifiotin predicting
directions for Nifty, an indexby the National Stdekchange of India. Can implied volatility skew asta predictor
to outperform the market returns? Volatility Skeweohere is taken as the difference between AtNibaey call

option and Out of The Money put option for the msp of analysis for this research. Data for a peoiol0 years
has been taken for the study which comprises oktltepean Crisis period too. We analyse returngvior (low

skew and normal skew) types of skews and see hdatility Skews can work to predict future equityums. Also,

we show what information we can get out of the tilithaskews to make it work as a signal for traglin

REVIEW OF THE LITERATURE

Black and Scholes (1973) in their research papétiezh ‘Options and Corporate Liabilities’ set a&mnd which
reoriented the price mechanism and option tradBefore which Bachelier (1900), Samuelson (1952X98b)
and Merton (1973) in their research assumed travolhatility is constant for pricing an option amds very simple
and polished. Rather it was found that volatilgyekposed to pricing inclination with respect todito maturity and
moneyness (strike price), after the Crash of 128though Fama (1965) challenged the assumptionsonktant
volatility and lognormal distribution in black sdes model along with a host of researchers arowmhtlyy years
prior to that.

Volatility Skew came in the question of researcterathe Crash of 1987 which took the level of knesdge of
information content in implied volatility levels abe. There is an abundant research that has redisolatility
skew (volatility smile) and several avenues havenlygroposed to describe it and model it.

Bates (1991) suggested that the matrix of index &atl put option prices across all exercise prige®e an
indication of market participants’ subjective diskement of future price realizations directly. Té¢fere, OTM puts
become unusually expensive when compared to ATN&,cahd volatility smirks become prominent espégial
before big falls in price levels, for instance, tlear preceding the 1987 stock market crash.

Rubinstein (1994) suggested that the smile effecelated to (i) hikes in price in the underlyirgget, (i) market
deficiencies and fragility like illiquidity, transéion cost and other restrictions on trading. Reiey the market
deficiencies and fragilities, analysis of Longste®05) and Figlewski (1989) found that transactiosts can be a
major factor for the disparities in implied voldtil over strike prices. Constantinides (1997) atsentioned that the
equilibrium prices of assets are affected by trefisa costs. And, for analysis of the presenceikdésin the price
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of the underlying asset, Hafner and Wallmeier (3G@1their research about hikes in the price of uneerlying
indicated that assessment of the market particspambut the risk of a crash affects the volatsityile in the Danish
Market. Traders set a level which is higher tham pinevious one for volatility to work as a risk miem for an
unexpected movement in the price of a underlying.

While these researchers were explaining the redson®latility skew or smirk, Amin and Victor (189, Derman
and Kani, (1994), Duan, (1996), Backus et al (198f8ston and Nandi (2000) constrained by wrongrapsions
for distributions and its ramification, concenthten determining a different model for explainimg tvolatility or
volatility smile adjusted with non lognormal assuips for distribution of Black-Scholes.

Then another research focused on the importangelafility skew as a predictor of movements in greee of the

underlying. The performance of volatility skew agradictor is given by the researchers as folldgrsino et al.

(2001) said conditioning on skewness increasethdictive power of the volatility spread and tleaefficient

estimates accord with theory. Pan (2002) amalgasadth types of risks: first, a jump risk premiunmdasecond, a
volatility risk premium which shows that investomversion toward negative jumps is the driving éofor the

presence of Volatility Smirks. For Out of The Monayt options, the premium for hike in prices riskkas 80% of
premium for total risk where the premium is only?@@r Out of The Money calls. Put differently, irsters tend to
choose Out of The Money puts out of worries coriogrpossible negative jumps in future leading tpemsive Out
of The Money puts before the large negative jumygsch can be taken as an input (indication) foreeng into

trades.

Peter Carra, Liuren Wu (2009) suggested that skewlets strongly outperform traditional stochastidatitity

models based on jump diffusion, both in sample auidof the sample. Xing, Zhang and Zhao(2010) m:¢be
existence of volatility smirks in individual stodptions. More than 90% of the firms with listed iops showed
positive volatility smirks for a period of 10 yedr®m 1996 to 2005, with a median difference betwé¢ The
Money call and Out of The Money put, implied vditids being approximately 5%. Also, they demonstdathat
the implied volatility smirks give statisticallygiificant predictability for future stock returns.

This Literature attempts to flesh out what is beadigt to be some fundamental aspects that descréibediatility

smile and gives a structure that associates thas#amentals to the theories at an actual markdysisaThe
fundamentals of volatility smile make it a gooddiotor of future movements. We can also observeftioe above
literature that most of the researchers have fatosepredicting the fall in returns of the undamtyiwhen the level
of volatility skew is high. The present researdempts to focus on a new consideration which spediy intends
to test the rise in returns when the volatility wkis low. Whether the fundamentals work in a simikaay in

predicting the market returns when the volatilikew is low or not? To fulfill this intention we folw the

Methodology mentioned below.

DATA AND METHODOLOGY

Daily closing price data of Nifty and option imgdieolatility has been downloaded from Bloombergdbaise for a
period of 10 years from 2006 to 2015. The dailymes for Nifty are calculated as R(P-P.1))/ P1)100, where P
is the today’s index price and.Ris the previous days index price. To constructlthplied Volatility Skew, we
find the difference between the implied volatilggnerated from out of the money put options andirtiydied
volatility generated from at the money call optiopoposed by Xing, Zhang, and Zhao (2010).

To test whether the returns for a low skew (defiabdve) are significantly higher than the returnsormal skew
days, a comparative analysis has been done. Firstitionship between Nifty prices and impliedatdity skew is

analyzed. Yearly and year wise comparison for #tern on low skew days and returns from normal sitays for

Nifty is done thereafter. In order to compare thedek returns in case of low skew and rolling nesuover the
period of normal skew, we conduct a T test analyisre the null hypothesis is ©=0 and the alteveatiypothesis
is u>0, where | is the difference in the averagerme of the two samples (relatively low normalizexdiatility skew

and returns over the period of normal skew). Tlsehas been performed in SPSS. And to validatéeiteesults by
SPSS where the solution is given for two tailed, tesrmality has been checked so to do the calounlsffor a one
tailed test.
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ANALYSIS

When we talk about analyzing skew, we got to bgiptawith the Moneyness of implied volatility. Moyreess tells
us about the forces of supply and demand at diffdevels of the price of the underlying by pressmtdifferent
values of implied volatility at different moneynessich in turn gives different information aboutettrends and
expectations for the underlying in the market.

As change in 110% Implied Volatility represent agdtion activity, any increase in the Normalizedtiop Implied
Skew represent relative decrease in the 110% Massylmplied Volatility whereas any decrease inNbemalized
Option Implied Skew represent relative increasthn110% Moneyness Implied Volatility. Intuitivelincrease in
110% Moneyness indicate increase in call optioivi#i¢tindicating increase in bullish signals whesedecrease in
110% Moneyness indicates fall in call option a¢yivindicating increase in bearish signal in theeanhdng.

First, we segregate the returns on the basis térdiit levels of normalized implied volatility skewo set of
returns are described®Irolling returns for the days when there is norsta@w and %" weekly returns for the days
when the skew is low (less than 10 percentile vatug00 days). Secondly, the average returns ferathove two
sets are compared to test whether the returnseodetys of low skew are significantly higher or not.

The relationship between Nifty and its implied iy skew for the period of 10 years is as givarthe literature.
Prices of Nifty and Volatility Skew of Nifty show megative relation. Whenever the Average Skew g lihe
market is falling and vice versa. So to analysithier we calculated the average weekly returnterrelatively low
normalized volatility skew defined as less thanpg@centile value in 100 days in the methodology tedaverage
of rolling returns over the period of normal skevWhe values for the two come out to be 0.20% an®%.6
respectively. Then we calculated the annualizedklye®turns for the two series. It can be seen thatreturns
from the low skew strategy are much higher tharré¢ierns of Nifty itself. Which means if one woudidve invested
according to the directions provided by implied atdity skew would have gained almost thrice as mas by
investing in Nifty itself, in a year.

Weekly Returnsin Normal and Low Skew in Nifty
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Then the year wise weekly comparative analysisheftivo series is given by the graph above for sogesf 10
years. This shows a very interesting picture, dafigdn the period of crisis; weekly returns onetllow skew
strategy were much higher than the normal skew dapfty. This picture somewhat answers our questhat the
implied volatility skew can act as a predictor tgperform the market returns.
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To test the statistical significance of the higiveekly return at the time of low skew, t test imdocted in SPSS. It
was observed that the difference between the twanmef the series was 0.00505. P value for the tailed
hypothesis came out to be 0.0495. With such a lovelpe, we reject the null hypothesis which saysdhs no
difference in the two series as such and accepltBmative hypothesis that the returns on thes ddéiyow skew are
significantly higher than the ones on the normavsklays. Hence, we can suggest that low impliedtiity skew
signals bullish trend in the underlying as it reftethe expectations of the investors.

CONCLUSION

In this research paper, we focused on the reldtipnisetween stock returns and a measure of impladtility
known as Normalized Implied Volatility Skew. A neiya relationship between the two series can ba &een the
analysis. There were prominent times to highligia megative relationship between the two. Retumblifty were
higher at the times of low skew and vice versa. flationship was analyzed and it found that Anizeal weekly
returns for low skew days were much higher tharatineualized returns of Nifty. Also, yearly analysighe returns
showed prominence of the relationship betweenntlieator and the returns, and reflected directiorstress period
as well. To validate the relationship the statédtiest was performed and the outcomes of the atesdysis confirm
the statistical significance for higher returnstba low skew days. Therefore, putting it in otherds to interpret
the Volatility skew in future, we can say thatoavloption skew implies an increase in 110% moneyngsich in
turn implies either a no bearish signal or a blllggnal. Similarly, higher normalized option skéwplies a
decrease in 110% moneyness which in turn impliéiseeia no bullish signal or a bearish signal. Aftiee
comprehensive analysis it can be concluded thaliéohyolatility Skew can work as a predictor to petform the
market.

Hence, we can say that the implied volatility reffethe information about the major moves or thevesoof the
major traders, investors, etc, which can be usednter into a contract and make money out of ith@ stock
market. Measures like Skew can be derived fromigdplolatility which takes care of such informatiem that they
can be used as input signals for making a tradevestment decision.
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