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OPTIONVALUATION

World option market is enlarging and this
phenomenon is proved by statistical data: an amount of
option contracts rose from 3.9 billion in 2002 to 9.28
billionin 2008 [1]. Thiscorroboratesincreasing attention
of new members of this market, especially individual
investors, because dealing with options gives such
facilities as: hedging of risks, increasing cost efficiency,
getting higher percentage returns, getting less risk [2].

However, in order to make profitable and effective
investment decisions it is essential to operate with
accurate option prices. Sometimes lack of theoretical
knowledge negatively influences on investor’s ability to
make a right decision concerning choosing the most
appropriate option pricing model and calculateit. That is
why the aim of the article is to assess application of
existing option val uation model sby meansof comparative
analysis in order to suggest alternative instruments of
option valuation for individual investors.

There are three fundamental methodologies and
approaches used to calculate an option’svalue in options
andysis:

1. Closed-form modelslike the Black-Scholes model
and its modifications such as the Generalized Black-
Scholes model (GBM);

2. Monte Carl o path-dependent simul ation methods;

3. Lattices (binomial, trinomial, quadranomial, and
multinomial lattices) [3, p. 19].

Limited volume of the article does not allow
scrutinizing in details all existing option pricing models,
due to thisfact only the most widespread models will be
analysed.

Before analysing the new facilities of option
valuation, simplifying the work of individual investors, it
is essential to familiarise with classic option pricing
models that are in the basis of option pricing software.

Binomial Option Pricing Model

Binomial (and trinomial) trees can be used to price
many typesof options, such asplain vanillaoptions, exotic
options (likebarrier options, digital options, Asian options)
and others. It is possible because of mapping out price
movements of the underlying security. Price movements
are represented by a grid of equally spaced time steps,
with aseriesof nodes at each step indicating the security’s
and the option’s prices. The security can move up or
down by a certain amount at each node, according to a
prespecified probability. The price of the option is
evaluated, and then discounted back to attain the price at
the first node, representing time zero. For many of these
trees, the European option price converges to the Black-
Scholes price [4, p. 70 — 83]. Valuation of American

options is done by estimating whether early exercise at
each nodein thetreeispossible. The benefit of binomial
(and trinomial) treesisthat they can be used to value any
type of option and are very easy to implement. The
disadvantage of thus model isthat the amount of increase
or decrease of the security at each node is usually fixed,
aswell asthe probability of an increase or adecrease. In
these models, jJumps in asset prices are not permitted [5,
p. 707 — 712; 6, p. 205 — 209; 7, p. 80 — 83].

The binomial model assumes that the stock price
followsthe binomial process, meaning that it can take on
only one of two values at the end of any defined period.
When the time interval between each price change node
isreduced to 1 month, or 1 day, the binomial assumption
becomes more plausible and the solution to the binomial
process becomes more complex (as is illustrated in
Figure 1). The mathematical procedure used to solve the
pricetree showninthefigureiscalled the binomial pricing
model, which solves for the value of the call today, PO,
by working backward through each path shownin Fig. 1
[8, p. 868 — 869].

The primary drawback of the binomial pricing model
is that it does not provide an analytical solution to the
option’s price that can be determined from a formula or
hand-held calculator [3, p. 87 — 90; 9, p. 20 — 28; 10,
p. 48— 55; 11, p. 151 — 155]. Itisarecursive calculation
that generally requires about 30 to 50 time intervals to
produce an option price similar to that found in other
pricing models. However, the personal computer can
easily be programmed to do the calculations [8, p. 869].
Under certain conditions the binomial model gives much
more accurate option prices than does the Black-Scholes
model described next.

The Black-Scholes Option-Pricing Model

The problem of usingamathematical formulato value
an option hasbeen studied extensively sincethe early 1960s,
but the path-breaking work occurred in 1973 when Fisher
Black and Myron Scholes published their option pricing
maodel. The Black-Scholes option pricing model quickly
became the standard used to evauate option prices in the
fledgling options markets devel oping on the Chicago Board
Options Exchange (CBOE) and American Stock Exchange
(AMEX) [8, p. 869]. It is thought to be the most popular
option pricingmodel inthe past 30 years, duetoitssmplicity,
closed-form solution, and ease of implementation [4, p. 112].
Sinceitspublicationin 1973, significant improvementsand
extensions have been made to the model, which is used by
most professional option traders [8, p. 869].

If binomial option pricing assumed that the stock’s
continuously compounded rate of returns follows a
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Fig. 1. TheBinomial Processfor Stock Prices[8, p. 868].

normal distribution, and the time interval between the
nodes shown in Figure 1 approaches zero, then the
binomial model reduces to the Black-Scholes option
pricing model, given as the following equation:

Co = SN(d;) - Xe'"N(d,) @)

where
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and where

C, = current call value

S, = current stock price

N(d) = the probability that a random draw from a
standard normal distribution will

be less than d

X = exercise price

e = 2.71828, the base of the natural log function

r = risk-free interest rate (the annualized
continuously compounded rate on a safe asset with the
same maturity asthe expiration of the option, whichisto
be distinguished from rf, the discrete period interest rate)

T = time to maturity of option, in years

In = natural logarithm function

S = standard deviation of the annualized
continuously compounded rate of return of the stock [5,
p. 712 — 713].

It is known that a call can be created with a long
position in a fractional share of stock and borrowing.
Thefirst term in Equation 1 showsthe fractional amount
of stock to hold. The value of N(d,), a cumulative
probability, will lie between 0 and 1, and when multiplied
by S, it shows the fractional share of stock required to
replicate a cal. In the second term, the value of N(d,)
will liebetween 0 and 1, and theterm X (e™")N(d,) merely
shows the amount, also a cumulative probability, of
borrowing necessary to complete the arbitrage portfolio.

If the call is deep-in-money, both N(d,) and N(d,)
will be near 1.0 and the call’s value will approach the
current stock price minus the discounted value of the
exercise price, S-Ee". for an at-the-money option, N(d,)
will be near .5. N(d,) alsois called the hedge ratio of the
option because it indicatesthe amount of stock necessary
to create an arbitrage portfolio for the option. Conversely,
its reciprocal, 1/N(d,), indicates the number of option
needed to hedge one share of stock [8, p. 870].

Finally, there are several assumptions that must be
met to use the model of currency. Most importantly, the
model applies only to European-style options on stocks
that will not pay a dividend before the option expires.
Minor modifications can be made to adjust for dividends
for American-style calls, but using the model to price
American-style puts can produce incorrect prices [5,
p. 712 — 715; 4, p. 112 — 118; 6, p. 77 — 79].

To summarise, the big advantage of the Binomial
model in comparison with the Black-Scholes model is
that it can be used to accurately American options price.

143

Economic Herald of the Donbas Ne 4 (26), 2011




N. S. Syniakova

Thisisbecause the Binomial model givesan opportunity
to check the possibility of early exercise at every point
of option’s life (at every step of the binomial tree).The
main drawback of the Binomial model isthat it takes too
much time to calculate option prices [10, p. 55 — 61;
11, p. 73— 80; 7, p. 75 — 77; 12, p. 285 — 289; 13,
p. 99 — 101, 115 — 121].

The benefit of the Black-Scholes model is that it
gives an opportunity to investor to calculate variety of
option prices in a very short time. The disadvantage of
this model is that it cannot be used to accurately price
options with an American-style exercise as it only
calculates the option price at one point in time — at
expiration. It does not consider the steps along the way
where there could be the possibility of early exercise of
an American option. Various improvements are made to
the Black-Scholes price to enable it to approximate
American option prices (e.g. the Fischer Black Pseudo-
American method), but these only work well within
certain limits and they do not really work well for puts.
Nevertheless, these model sare the basis of modern option
valuation opportunities that are scrutinised next [14].

Options software is a computer program facilitating
thetechnical analysisof available market data, which makes
it widely preferred by options traders for taking informed
decisionsfor buyingor sdlling options. Thereare practically
two types of options software availableinthe market, each
type is designed for beginners and advanced options
traders. Beginners' software includes teaching manuals
and tips on creating investing portfolios, using investing
techniques and formul ating strategies. The software draws

from the experience of professiona options traders and
offers various tools for profit maximization. The data is
presented in an easy-to-understand manner and illustrated
by chartsand graphs. Software meant for advanced options
traderstendsto be more complex. It comprises professiona
level tools that facilitate a sound technical analysis of the
availabledata[15].

Further the main facilities of modern software for
option valuation will be viewed and made a conclusion,
what are benefits and risks of itsapplication for individual
investors.

The Option Trader System

Let us assume a new investment proposal of the X-
Trade Brokers company — the Option Trader trading
systems. This program is an educational tool enabling the
proper understanding of options and the world of
instruments characterized by an asymmetric risk profile.
It also enables trade on 12 currency pairs and 4
commodities. The Option Trader trading system gives an
opportunity of opening and managing an account in EUR/
USD/CHF; a standard transaction size is 100 000 units of
the base currency (0.1 of a contract). Technicdly, thisis
based on opening an option sub account, on which funds
are transferred, within the current Contract for Brokerage
Services between X-Trade Brokers and the Investor.

Fig. 2 shows the interface of working program
Option Trader. It allowstheinvestor to make asingle order
by choosing the option class (Vanilla, European digital),
instrument (12 currency pairs and 4 commodities), strike
price, option type, lotsand expiry. Selecting the parameters
of order, investor has a facility to see the graphical
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Fig. 2. XTB Option Trader: DemoAccount, M aking Or der
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Fig. 3. XTB Option Trader: DemoAccount, M aking Strategy Wizard

Fig.4.XTB Option Trader: DemoAccount, OneClick Strategy: Short Straddle

interpretation of it and one’s profit. Fig. 2 illustrates a Alongsideit, Option Trader givesal so an opportunity
graphic of Vanillacall option, theinstrument chosenisgold, to make a Strategy Wizard by instrument, scenario
and expiration dateis 14.10.2010, strikeprice— 1371.96.  (specification of how in your opinion price of the
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underlying instrument will change), loss limits and
investment horizon (Fig. 3). Apart from this, investor can
use One Click Strategy, which isshown in Fig. 4 (hereis
Short Straddle strategy). There are 7 already made
strategies, it is also possible to create new ones.

The Visual Options Analysis

The second program which was chosen as an
example of software for option valuation is the Visual
Options program, which lets investor make a thorough
analysisof atrade before driving abargain. Thisprogram
provides powerful two and three-dimensional charts for
analyzing option strategies. The 3D Chart can
simultaneously show the rel ationship between stock price
and expiration date versus profit/loss (Fig. 5). The 2D
Chart is designed for dynamic analysis, complete with a
“Slider” that lets investor vary parameters such as stock
price, volatility, days until expiration, and interest rate as
well asview the resulting effect on prices and profit/loss
for one's portfolio. It is accessible to see how the trade
will perform over a range of projected prices [16].

Moreover, this software has 32 of the most popular
and effective options strategiesbuilt-in. The potential risks
and return of a strategy may be visually evaluated.
Whenever one change strategiesor vary parameters, such
as stock volatility or risk-free interest rate, the charts
will be redrawn immediately. Besides, it is available to
use one of three option pricing models: Black-Scholes,
Binominal European and Binominal American.

Alongsideit, free optionsdatafrom CBOE (Chicago
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Board Options Exchange) for virtually all options listed
onthe CBOE, AMEX (American Stock Exchange), PHLX
(Philadelphia Stock Exchange), PCX or PSE (Pacific
Stock Exchange), and ISE (International Securities
Exchange) are downloaded by this program. It is also
availableto build one'sown or to modify built-in strategies
intwo ways: by changing theoretical terms or by selecting
option parametersfrom lists of downloaded option quotes
(option chains). Visual Options program also available
investor to export the portfolio data and charts directly
into Microsoft Excel. This allows easy sharing one's
portfolio information with colleagues and partners [16].

From above mentioned, it is possible to make a
conclusion that such software as XTB Option Trader
andVisud OptionsAnalysissmplify thework of individual
investors and gives variety of facilities. However, for
effective usage of these programs, investors do not have
to bethe side-line expert, but to have the main theoretical
knowledge of option market.

Authentic option prices are of vital importance for
making profitable investment decisions. However, the
comparative analysis of the main option vauation methods
proved the complexity of practical application of thesemodels
and their usage by individual investors. In order to fecilitate
the process of decision making for individua investors two
types of modern software were proposed in this work.

There are some advantages of using options software
such asthe fact that it is easy to use as it involves a point
and click interface, it offerstoolsto employ variousstrategic

Fig. 5. Visual OptionsAnalysis, Short Straddle strategy
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modelsthat are directed towardsthe maximization of profit
and minimization of risks, the complex analysis of ahuge
database can be carried out in a short span of time. All
these opportunities are relevant for Ukraine because its
option market is developing (only since 2008).

In spite of all advantages of the option pricing
software, investors have to pay attention to its drawbacks
such as the fact that options software is expensive,
beginners may not be able to fully use al the available
features, overdependence on softwareisrisky, asonetends
to become overconfident. Nevertheless such software
gives investors an opportunity to work regardless of time
and location. Apart fromthis, it a so gives new opportunities
(especidly for Ukrainian people) of extraearningto aready
working people and students. Such products give facilities
to everyone who aspires to work on option market.
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Syniakova N. S. Option Valuation

This paper dealswith the problem of option valuation
for individual investors because of its complexity. Basing
on the comparative analysis of the main option valuation
models, their advantages and disadvantages were
examined. In order to facilitate the decision making
process for individual investors two types of modern
option pricing software were proposed and described.

Key words: fund market, option, price, cost.

CunsikoBa H. C. Ouinka BapTocTi onuioHis

Crarts npucBs4eHa po6seMi OLiHKY BapTOCTI OIIL-
10HIB IPUBAaTHUMH 1HBECTOpaMH Y 3B’ 513Ky 3 11 CKiIaaHi-
ctro. [IpoBeneHnii MOPIBHAIIBHUH aHaNi3 OCHOBHUX MO-
JieJiel IHOYTBOPEHHSI OIMIIIOHIB, Ha MiJICTaBi IKOTO BUSB-
JIEHO 1X IlepeBaru Ta HeI0MiKU. 3 METOIO CIIPOILEHHS IIPO-
Iiecy IpUHHATTS IHBECTUIIIHHAX PillICHb iHBECTOpaMH 3all-
POIIOHOBAHO PO3IIISAATH JIBa TUIIH Cy4acHOTO MPOrpaM-
HOTO 3a0€3IeYeHHS TSI OLIHKK BApTOCTI OMI[IOHIB.

Knrouosi cnosa: HOHIOBUN PUHOK, OMIIOH, IiHA,
BapTICTh.

Cunsikoa H. C. Onenka cTouMOCTH ONIIHOHOB

Ora pabora MocesieHa npoodIeMe OLIEHKA CTOUMOCTH
OIIIMOHOB YaCTHHIMHA HHBECTOPAMH B BHIY €€ CJIO’KHOCTH.
IIpoBens cpaBHUTENBHBIN aHATIU3 OCHOBHBIX MOJEIEH Lie-
HOOOpa30BaHMs OIMIMOHOB, ObUIM BBISIBIICHBI HX MIPEUMY-
mecTBa U HerocTatky. C IeNbI0 YITPOILEHHS TIPoIiecca IMpy-
HSITHS] THBECTUIIMOHHBIX PEILIEHII MTHBECTOPaMH MPEIOKEHO
K PaCCMOTPEHHMIO J[Ba TUIIA COBPEMEHHOTO IPOTPAMMHOTO
obecrieueHns 1 OLIEHKU CTOMMOCTH OIIL[HOHOB.

Knrouegvle crnosa’ poHIOBBIN PHIHOK, OIIUOH, IICHA,
CTOMMOCTb.
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