Volatility-Value Explorer

The Volatility-Value Explorer provides a graphical #i7|NinlaHe dge
view of the relative sensitivity of options to their i
underlying stock’s volatility. Up to four options can
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be compared simultaneously. The Volatility-Value |3'11':' : | VERL =
Explorer has two modes of operation (really just way SEFﬁEgE I st *
to scale the Y-values), pure Black-Scholes and marl ] Pure B-5 ANOAM. X s
price relative. In Pure Black-Scholes mode, the [ Portflio [VPIAE.X -

option’s current market price is ignored - only the ris
free rate and the underlying stock’s price and volatili
influence the plots. When the Pure B-S check box i
unchecked, the option’s last known market price
becomes the reference against which imputed optio
prices are scaled.

The Plot -
The first thing to remember about volatility-value plo [ Tos | 1 |14 ie |22
is that both axes depicatios, not volatilities, option E|*

value, or percentages thereof. The horizontal axis
depicts the ratio of experimental volatility to the

current volatility for the option’s underlying stock, ¥61 represents the currently stored
volatility for the underlying stock. The vertical aximgarly depicts the ratio of the imputed
Black-Scholes value to the option’s last known markieepor its Black-Scholes value

(depending on the state of the Pure B-S checkbox)/,'_533 represents the option’s relative value
at a given relative volatility.

The colors assigned to option symbols are red, gree[§Ssigg
blue, and purple ordered from topmost symbol to 1 Ak
bottom (e.g. VPIMB.X —red, VPJAX.X — green, etc.} Risk Free % Eval 9 f13/05 -

When option positions exist in the database, the |3.11|:| | WPIMB. X -]
Portfolio checkbox will be enabled. When checked, Cption | [WPIAX X ~|[]
black line depicts the volatility-value curve for the Symbols [ Fapeam P2
current option portfolio with each option’s HE S

T : - [ Portfalio [VPIAE.X =[]
contribution weighted by the cost of the associated
positions (refer to the screenshot below). 1.02 f;
Plot Enabling Checkboxes 1.015 ;‘J
The checkboxes on the right side of the dialog 101 /
enable/disable plotting the volatility-value foeth /
option symbol immediately to its left. When opson | 1.00s =
produce very high value-volatility ratios while etk ’,,f"'"
are Iess responsive, it can bg difficult to asHess ETrael 3 izl i 25
behavior of the low ratio options. In that casay gan E|‘
disable (uncheck) the high ratio options, trigggttine




plot to re-scale to accommodate the remaining curvas,gfoviding more insight into the low
ratio options’ behavior. Compare the first Volati¥alue Explorer plot with the one at right.

Pure Black-Scholes mode

When Pure B-S is checked, the plot represents the
imputed option value divided by the Black-Scholes
value at the reference (underlying stock’s stored)
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volatility, consequently the volatility-value curvels a .10 | [vPIEX e
= . Option | [VPI&X.X v
pass through* ¥) = (L1), In market price mode S I —
(Pure B-S is unchecked), the Y-values in the plot J[ ] Pure B-5 RaM, ks
represent the imputed option values divided by the Hlv] Portfalin [VFIAEX v

option’s stored market price, so the volatility-value
curve can pass above or bel&id).

All things being equal, a premium option, whose
currently stored market price exceeds its Black-
Scholes value at the currently stored volatility, will

pass below:D) as VPIMB.X (red) does in the

screenshot at right. Conversely, a bargain option,
whose Black-Scholes value at the currently stored
volatility is greater than the option’s currently stdr

market price will pass abové-D as VPJAE.X
(purple) does.

Portfolio

The Portfolio check box enables you to see how yo

; . g " . £33 NillaHedge
entire option portfolio is positioned with respect to [

volatility risk relative to the currently stored valay ~JfiskFree®  Eval 8/13/05  ~
for the underlying stock. The Volatility-Value 3110 | [P s
Explorer plots a curve which sums all option Option | |VPIAX.X b
positions in your portfolio, each option’s contributio EF'_"’;T:E'fal ANCAM, X -
to the volatility-value curve being weighted by the 8™ pifji [VPIAE.X v
cost of the position relative to the total cost of the

option positions in the portfolio. It's unchecked at a0

right to better show the volatility-value curves for

ANQAM.X and VPJAX.X. i

Evaluation Date

The Evaluation Date picker defaults to the current - ;

date, but can be set earlier or later to review how = =]
current parameters would affect volatility-value in th{ = 0.6 1 14 18 2.2
past or future. B~




Risk Free Rate

The Risk Free Rate edit box displays the currentlyest value for the risk free rate. It's
expressed as a percentage with a default value of 3%.

Volatility Risk

Volatility risk has been a key factor in the finandd#ficulties at Barings Bank and at Long
Term Capital Management, so it’s an issue of veay cencern to professional portfolio
managers. Accurately hedging against volatility riskas@aplex topic beyond the scope of
NillaHedge and this documentation, but the Volatility-Valtmlorer does help you to quantify
relative volatility risk, enabling you to make more inf@ad choices.

The thing to remember about using the Volatility-Value I&sgy is that is depicts what happens
to option prices as a function of relatively heavy-hanaedifications to the underlying stock’s
volatility. An assumption in analyses of this sorthat the reference volatility is ‘reasonable,’
but it becomes a critical assumption when attemptiragsess relative volatility risk between
options not drawn on the same underlying stock.

The Volatility Smile £3 |nillaHedge

If you are not already familiar with the volatiligmile, ¥ risk Free % Eval 9/13/05  «

it is a curve that results from plotting implied |3,11.;| | YPIME, ¥ -
yolatiliti_es against strike price, with implied volatyli Option | [vVPIax.x .,
increasing as the strike distances itself from the Syrmbols | e x =
underlying stock price. In fact, the smile is really a Pure B-5 e
surface. If you examine implied volatility versus time |l Partfolo : L4

to maturity, you will note a similar effect. Part bét
reason for non-constant implied volatility is thdagk-
Scholes theory assumes that stock returns are 10
lognormally distributed, which means that the natura
logarithm of stock returns is normally distributed. TF
lognormal assumption is attractive because it’'sectos
reality and analytically tractable, but historical resi
show that the actual distribution has somewhat fatte
tails and a higher peak at the mean.

So, volatility risk intuition is potentially clouded by the
volatility smile and our imperfect understanding of hovedmpare apples and oranges, e.g.
AMAT to INTC, etc. Both potential problems are ameliedhby scoping your comparisons to
options in the same neighborhood with respect toratipn and moneyness (degree to which the
underlying stock’s price is into the option’s profitable 2one



After using the Volatility-Value Explorer for a few
minutes, you'll surely notice that low value, high
implied volatility options are much more likely to
produce high option price ratios for a given multiple

volatility than those with higher intrinsic value, as |3.11|:| | WPIME. ¥ v
illustrated by VPJMB.X in the previous four Option | |WPIAX.X M

screenshots. VPJIMB.X is a Jan-07 Put with a $10 DS‘IF“*JD'S | [anGam X P
trike selling for $0.15 while its underlying stock G

strike selling for $0.15 while its underlying stoc ] Portiolio [VPIEEX =i
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(AMAT) has a market value of $17.97.

It's wise to review the volatilities assigned to st®ck
underlying any options of interest before comparing
the volatility-value ratios of the associated options
Without venturing outside of the family of options on
Applied Materials (AMAT), note that the second pair
of plots in the Volatility-Value Explorer section wusa
reference volatility of 0.231 (nearly VPJAE.X's
implied volatility), causing VPJMB.X (red) to appear
to be selling at a high premium and producing vastly
different volatility-value ratios in Pure B-S and marke
price modes. Inthe next pair of plots in this sectiba reference volatility is the implied

volatility for VPIMB.X (0 =0.355%), so VPIMB.X now passes throufhl) in market price

mode and behaves identically in both modes. Unfortunat@®yAE.X (purple) now appears to
be a bargain option, demonstrating a similar Jekyl-Hyd&sphrenia when switching between
Pure B-S and market price modes because it feels midpriéeu may also note that VPJAX. X

(implied 0 =0.2479), which previously passed neés1) now appears to be a bargain option
because the reference volatility is so much higheen tts implied volatility.

Alternatively, in the plot below right, we have four
puts all expiring in Oct05 with ANQVR.X (implied
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0 =0.236) struck out-of-the-money at $17, @'TIEEE T M;;;' Hg =i 2
ANQVS.X (implied 0 =0.2572) struck slightly in- Gption | NS X -
the-money at $18, ANQVT (implied =0.275) Symbols | T = g
struck at $19, and ANQVD.X (implied =0.088) eSS ANOVDX "
struck at $20, while AMAT has a market value of

$17.83. Certainly, we've come to expect that out-of

the-money options exhibit higher volatility sensitivity 4

but since | mentioned them, the question you might /| 3

really want to ask is “What’s up with ANQVD.X’s

implied volatility?” The first thing of note is its < 1]
extremely lowvega = 0.0011, while its temporal ool I e —
brethren haveegas on the interval [1.78 .. 2.29), but :

perhaps more to the point, ddta =-1.0 and =TS e 1 1 | 17 15 22
consequently its probability of closing in-the-mgrne E|‘
100%, meaning that other factor sensitivities,




including volatility, are not particularly influential #te current stock price.

One conclusion you might draw from the foregoing discusisidimat you should always have a
good understanding of what you're looking at in the VolgtNialue Explorer, but | hope the
walk away benefit will be your recognition of the degi@evhich volatility can drive option
value, so you won't enter positions without assessiegistks and grappling with the model
parameters beforehand.

Compensating Volatilities

One technique that partially compensates for inaccurattiegluced by the lognormal
assumption is to use an Exponentially Weighted Moving Aye(&WMA) to compute the
underlying stock trend and volatility. J.P. Morgan’s Riskfids group produces well regarded
Value-at-Risk assessments using lognormal models inmotigm with EWMA volatilities. In
Risk Management, A Practical Gujdidlan Laubsch recommends using decay factor

A =0.94. Using that decay factor, 75 trading days (105 calenda} dagture 99% of an
exponentially weighted average, so the usual recommendatio collect 80 trading days (112
calendar days) of stock returns. On-line sources lsawething to be desired in this realm, but
Carol Alexander’s (2001) Market Modgisovides very accessible coverage of volatility,
exponentially weighted moving averages, and other modelsmugedtfolio management,

without sacrificing any details. Given a set of dailyraes, the volatility at time ( Jt ) is given

— _ j-1,.2
by: Jt - (l / ) ZA rt—j , where rt—j are the daily returns. Nobody has an
j=1

infinite supply of daily returns, but witd =0.94, the influence of four month and older stock
returns have negligible influence on the value of thra anyway. After establishing a starting
point EWMA estimate of the historical volatility, yaman adopt a recursive model, e.g.

A = 2 A2
g, = \/(l_ A ) ot A 0;_; . Such EWMA volatilities partially compensate for the

mismatch between actual stock returns and lognormédétepand the testimonial is how
extensively RiskMetrics’ approach is used by banks to mbeelportfolio risk and compute
reserve requirements. If you plan to use a volatitiat differs markedly from the RiskMetrics’
model discussed here, you should know why.

! hitp://www.wu-wien.ac.at/banking/sbwi/lvs _ss/vk4/rmguide.pdf
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