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Abstract:

Options pricel are generally determined by a tradeoff between risk
and return. Options - prices models generally rely on the volatility index
in stock market prices, which represents the risk to the buyer or the
option seller in the financial market. This has led to the emergence of
many models of pricing options that generated different values for one
option according to the assumptions, parameters and techniques used
in each model , and hers lies the problem of this research, that the
application of pricing models that assume volatility instability can
produce option's Prices closer to market prices. The aim of this
research is to apply one of the models of random volatility in the
samples-prile of options, namely Heston Model. To achieve the
objective of the research, the historical published prices of the shares of
(4) large companies operating in the US technology sector for the
period from (29/12/2015) to (19/2/2016) for a sample consisting of (12)
options on the shares of those companies. The research had a set of
conclusions and recommendations, the most important of which is that
the prices of Heston model almost close to its market price, but this
model depends on the accuracy of its prices on the change in the value
of the parameters it consists of as well as the complexity that

accompanies its application.
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The first topic

Research Methodology

1-1Research problem:

The pricing of options is one of the most important topics in the field
of financial management, which has taken a large place in the literature
of modern financial thought, where it generated a great philosophical
debate on the selection of models for pricing options, especially after
the development of financial markets and increased investments, which
led to the multiplicity of these models and Different values were
generated for one option according to the assumptions, parameters and
techniques used in each model. This is related to volatility, which is the
basis of pricing options, in turn influenced the selection process by the
investor. This shows the first part of the research problem and related
to the cognitive side.

The other side of the research problem is related to its practical
dimension: "The prices of the Call options resulting from the Heston
random Volatility model would be close to market prices and will
therefore affect the investor's behavior in making decisions about the

option centers according to his preferences for return and risk, In trading options
markets. "

1.2 The importance of research:

The importance of this research is highlighted by addressing one of
the important areas of contemporary financial theory related to the
guantitative aspect of pricing options, in order to give a clear idea of
how to determine the market prices of the European Call options.

The importance of research is represented by adopting a framework
that contributes to enhancing the knowledge and practical aspects of
the pricing of options, and the determination of their fair theoretical
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value through the application of a model is an important and fairly
modern models in the pricing of options, which is the Heston model,
This is the case with the increasing importance of financial markets on
the one hand, and the increasing risks associated with them on other.
Finally, this research contributes to addressing a subject that suffers
from relative scarcity in Arab libraries, and a clear lack of theoretical
and practical framework describing the basic dimensions of option
contracts, and trying to clarify the important bases in pricing options.

1.3 Research Objectives:

The objectives of the research are to :

1. Explain the technique of the Heston pricing model in the financial
markets, and present and test how this model which is one of the
most important pricing models of European financial Call options,
can be applied, with the use of mathematical and statistical
techniques in its calculation.

2. Determine whether the change in the value of the parameters on
which the model is based will lead to a difference in prices
resulting from the Heston model and its proximity to market prices,
and hence the different prices of options to the financial market.

1.4 Research Hypothesis:

This research has based on the following main hypothesis: "The
change in the initial values of the parameters on which the Heston
model is based, leads to a change in the prices of European Call
options, leading to a difference in investment decision making."

1.5 Research Sample and Duration:

For the purpose of achieving the objectives of this research, the
research sample consists of (12) Call options on the shares of four
giant American companies operating in the US technology sector.
These options have been divided according to strike prices as shown
in the following table:

(3)


http://doi.org/10.31272/JAE.42.2019.119.1

The Journal of Administration & Economics / year 42/No 119/2019
ISSN : 1813-6729  http://doi.org/10.31272/JAE.42.2019.119.1

Table (1)
Sample study companies
Number of Company Code Company Name
Options
3 DATA DATA TABLEAU 1
3 YHOO YAHOO! 2
3 1BM International Business Machine 3
3 MSFT Microsoft 4
12 Total options

Source: Prepared by the researcher

These options have been written on 29/12/2015 with a maturity
date of 3 days. All information related to the options has been
obtained from the Yahoo Finance website and CSV (Comma
separated values) .

The selection of this sample of companies and options was in
accordance with the following criteria:

1. It is one of the most companies to write options on their shares.

2. Provide adequate data during the study period.

3. There is no an interruption in the dealings on stock options

during the study period.

The non-linear quadratic function (Isgnonlin) has been used by
Appling the MATLAB program to obtain model prices. However,
when starting the application of the program, it is necessary to
estimate the initial values of these parameters. In this research We
have were based on the study of (Ye, 2013) on the estimation of
these five parameters, and then change the value of each of these
parameters and study the effect on prices of options through the
use of six (Heston A), (Heston B), (Heston C), (Heston D), (Heston
E), and (Heston F). The researchers have introduced different
values for the parameters And then get the Call option prices for
this model. The different initial values of the five parameters
selected can randomly be shown by researchers in Table 2 :

(4)


http://doi.org/10.31272/JAE.42.2019.119.1

The Journal of Administration & Economics / year 42/No 119/2019
ISSN : 1813-6729  http://doi.org/10.31272/JAE.42.2019.119.1

Table (2)
The various initial values of the five parameters according to the visions
of researchers

Researcher different random values of the five parameters
) o Vo 5 K Researcher
0.46 - 0.64 0.05 2.78 0.75
0.92 0 0.2 0.5 0.02 (Ye, 2013)
0.05 -05 0.07 0.46 2 (Yang, 2013)
0.16 -0.8 0.16 0.1 10 (Karlson, 2011)
0.2 0 0.2 0.6 0.1 (Poon, 2011)
0.05 -0.5 0.15 0.5 3
0.057 -0.75 | 0.16 0.7 5 (Moodly,2005)

Source: Prepared by the researcher

In this research, the initial values adopted by Ye, 2013 and the
two cases mentioned in the table above have been used. The
prices of the Call options for the companies are calculated
according to Heston and the Time to maturity used in this
research.

The Second Topic
Theoretical Part of research

The option is a Contract between two parties, one of which
guarantees the other party the right to buy or sell a financial
instrument under certain conditions agreed yon between the parties.
The buyer party will pay a premium to the selling party to be able to
buy or sell the financial instrument without obligation to do so.
(Walmsley, 2000: 285) This premium reflects the price of this option.
Volatility in asset returns is one of the most important concepts in
pricing options, where it can be considered an indicator of
uncertainty related to the price of an asset. It also plays an important
role in many financial applications and its main use is to estimate the
value of risk. It is the main parameter when pricing derivatives
generally and options In particular, all modern pricing techniques
depend on the volatility parameter. Volatility is also used to assess
risk management and portfolio management in general (Ladokhin,
2009:1). The main approaches to pricing options based on volatility
types will be reviewed.
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2.1 Options Pricing Approaches
The problem of pricing options in a manner consistent with
the volatility smile has attracted considerable attention in the
literature of financial management, and many suggested
approaches to pricing options have emerged. The main
approaches to pricing can be distinguished hasing on the type
of volatility as follows: (Ruf, 2012: 17) (Mitra, 2009: 17-18)
- Constant Volatility Models
- Time Dependent Volatility models
- Time-based volatility models and the underlying asset price,
called Local Volatility models
- Stochastic Volatility models
It is important to note that there is no model for pricing
options that is fully acceptable, because each market has its
own preferences on these models (Kangro, 2003: 4). In this
Research, the Heston model will be used as an example of
Stochastic Volatility models.

2.1.1 Heston Model

Steven Heston, a professor at Yale University, suggested a
Stochastic Volatility pricing model, later known as the Heston
model, in his 1993 paper "A Closed- Form Solution for Options
with Stochastic Volatility with Applications to Bond and Currency
Options"(Heston,1993: 1). This model has become the most
widely used in pricing options, offering a closed-Form solution to
pricing European Call options and its ability to produce a Volatility
smile that can be obtained from market data.

A) The Model's Equation

Heston, according to his 1993 model, assumes that the Stochastic
Volatility model consisted of two processes known as Brownian motion
or the Weiner process: one for underlying price and one for price
volatility. Heston assumed that the price of shares S: follows the log-
normal distribution, The volatility of the stock price of V: follows the
Mean Reversion process or the process of CIR, so the model is
determined by the following relationships: (Yang, 2013: 25) (Gatherl &
Lynch, 2002: 4) (Gong et al., 2014: 2)

dS; = pSedt + /VeScdWS oo v vve e e (1)
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dV, = K(8 — VO dt + 6 /VedWy ... ... .. (2)
dWSdWY = pdt..........(3)

The parameters of the above model can be illustrated as follows:

1. represents the expected rate of return per share.

6: Long-Term Mean Variance in the share price.

K: Mean Reversion for Long-Term Variance in the share price.

o: represents Volatility of Volatility.

S¢: represents the share price in time t.

VV,: represents the volatility of the share price in time t

dW;: represents The Brownian motion of the price of the stock

dWY: represents The Brownian motion of the variance of the stock price
p: correlation coefficient between dW¢ and dWy'.

The first equation of the model is similar to the Black and Scholes
model, but the main contributory assumption is that the volatility is
Stochastic and not constant. This is illustrated by the addition of
another random process that ensures this Stochastic Volatility, The
Stochastic process is dWY. The Heston model meets the B&Sch model
when Vi is constant. The most important part of the model is the second
eguation, which consists of two parts: (Nguyen & Solvang, 2013: 31)
(Helgadottir & lonescu, 2016: 23)

The first part is that the variability is characterized by Mean Revertion
(Cox, Ingersoll & Ross 1985), which is CIR. This process can be
explained by the fact that the current variance and its symbol Vi meet at
some point with long-term volatility (8). Whether the current variation is
high or low today, it must have some dynamics that carries it to the
long-term medium of this variation. The Kappa (K) symbol denotes the
Mean Reversion and determines how quickly this convergence between
the current variance and the long-term average level is .

The second part of the equation expresses the variance Volatility
parameter (o), which denotes the magnitude of the random shock of
this Volatility, multiplied by another random process (dWY) in a way that
allows the model to be randomized. The correlation between the two
random processes dW;? and dW/is represented by the p parameter,
which represents the correlation coefficient. The second equation of the
model ensures that the variance cannot be negative to the positive
values of k and, 0, but if the variance is close to zero, this equation
ensures Return of variance to the long-term average.
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The price of the European option can be calculated according to
the Heston model using the following formula: (Nykvist, 2009: 13),
(Gong etal, 2014: 3), (Poon, 2011: 7), (Moodley, 2005: 10)

CS,v,t) =SSP, —KP(t, )P, (4)

The above equation consists of two parts: The first part represents
the present value of the spot price of the underlying asset at
maturity, while the second part of the equation is the present value
of strike price (Ye, 2013: 25)

The Heston model includes five parameters on which the model is
based when used to calculate the Call option price. These five
parameters are (k, p, 0, v, 6) The impact of each parameter can be
summarized as follows: (Bauer, 2012: 35-36) (Gauthier et al, 2009: 8-9)
(Moodley, 2005: 2-7)

1. Correlation parameter (p):
This parameter indicates the correlation between the volatility of
the underlying asset price and its logarithmic returns, which affects
the widening of the distribution tails of these returns. If p> 0, the
volatility will increase as long as the price / value of the asset
increases, which will expand and widen the right tail and shrink and
compress the left tail of the distribution, resulting in a distribution
with a thick right tail. The greater the volatility, the greater the risk to
the writer of the Call option, which leads to a higher price demand
from the buyer of the option in exchange for it.

o0.086

Figure (1)
The Effect of p on the deviation of the density function
Source: Moodley, Nimalin, "The Heston Model: A Practical Approach with
MATLAB Code", An Honours Project Submitted to the Faculty of
Science, University of the Witwatersrand, Johannesburg, South
Africa, in Partial Fulfilment of the requirements of the Bachelor in
Advanced Mathematics of Finance, 2005.
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Conversely, if p < 0, volatility will decrease when the return / price of
the asset decreases, thus expanding and widening the left tail and
shrinking and compressing the right tail of the distributions, resulting in
a thicker tail. As a result of the low volatility, the option price will
decrease as a result of the lower risk to the writer of this option.

2. Variability of Variance o

This parameter affects flattening at the Peaks of distributions. When
the value of volatility is zero, the variance is zero and the logarithmic
returns will be distributed naturally. When there is an increase in the
value of the volatility, the flattening will increase, creating thick tails in
both directions. The effect of variability on flattening can be shown in
the probability density function in Fig (2).
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Figure (2)
The Effect of change in o on flattening in probability density function
Source: Moodley, Nimalin, "The Heston Model: A Practical Approach with
MATLAB Code", An Honours Project Submitted to the Faculty of
Science, University of the Witwatersrand, Johannesburg, South Africa,
in Partial Fulfillment of the requirements of the Bachelor in Advanced
Mathematics of Finance, 2005.

Again, the effect of change in flattening in distributions affects implied
volatility. Figure (3) shows how volatility affects the implied volatility
smile. The higher the value of the volatility, the clearer the smile. The
high value of the volatility means that the volatility is more volatile. This
means that the market has a greater chance of extreme price
movements. As a result, the Puts options writers should ask for higher
fees from the Call options writers Who should ask for a lower fee for the
same strike price.

(9)


http://doi.org/10.31272/JAE.42.2019.119.1

The Journal of Administration & Economics / year 42/No 119/2019
ISSN : 1813-6729  http://doi.org/10.31272/JAE.42.2019.119.1

Implied Volatity
/
\

Figure (3)
The Effect of o on the implied volatility smile
Source: Moodley, Nimalin, "The Heston Model: A Practical Approach with
MATLAB Code", An Honours Project Submitted to the Faculty of Science,
University of the Witwatersrand, Johannesburg, South Africa, in Partial
Fulfillment of the requirements of the Bachelor in Advanced Mathematics of
Finance, 2005.

3. Initial Variance parameter vo

The change in the initial variance vo modifies the height of the implied
volatility curve rather than the change in the shape of the curve. The
increase in the initial volatility level vo moves the smile upward, meaning
that the more fundamental volatility for each range of strike prices, the
greater the risk that option writers will request additional premium from
option buyers. At the same time, Buyers of these options will expect
higher returns when executed. Figure (4) illustrates this behavior.
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Figure (4)
The Effect of change in vo
Source: Gauthier, Pierre & Rivaille, Pierre — Yves H., "Fitting the Smile —
Smart Parameters for SABR and Heston", 2009.
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4- Long Run Variance parameter 0

The effect of both the long-term variance 6 and the initial variation vo
Is similar to the implied volatility smile. The higher the variance, the
higher the implied volatility curve will be, without changing the shape of
the smile. This means that the more volatility in stock prices for each
range of strike prices, the greater the risk that Leading to option holders
seeking additional premium from option buyers, while at the same time
buyers would expect higher returns when executed. Figure (5) shows
the effect of long-term variability on the implied volatility smile.

asos
a4&%% - = = —_—
a308 i R 9=25%
-
_
P —_—
— —
=76 —_— ——————— B=16%
e
—_—
CETN —_—
—_
o \\\ P
>2E% ‘_‘———-__E‘_—__e=4;
259: T T T
0.65 7S 55 0.os 10s 11s 125 1.35
Figure (5)

The Effect of change in 6 on Volatility Smile
Source: Gauthier, Pierre & Rivaille, Pierre — Yves H., "Fitting the Smile —
Smart Parameters for SABR and Heston", 2009.

5. Mean Reversion parameter k

The Mean Reversion can be interpreted as a representation of the
degree of clustering of volatility. Volatility Clustering can be observed in
the market and means that large price movements are followed by large
price movements, while small price movements are likely to be followed
by small price movements. The Mean Reversion parameter k controls
the curve of the Volatility smile curve, where the increase in the Mean
Reversion parameter increases the flattening of the implied volatility
smile. It should be noted that the decline in the mean Reversion
parameter has the same effect as the increase in variance of Volatility
in terms of curve bending. It can be concluded that by increasing the
average rebound, this will result in lower implied volatility of the various
execution rates and thus lower risk to both the buyer and option editor,
which will result in a reduction in the premium requested by the option
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editor from a buyer. Figure (6) shows the effect of the change in the
Mean Reversion parameter on the implied volatility smile.
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The Effect of change in k parameter on Volatility Smile
Source: Gauthier, Pierre & Rivaille, Pierre — Yves H., "Fitting the Smile —
Smart Parameters for SABR and Heston", 2009.

The characteristics of the Heston model with its five parameters
enable this model to produce a very large number of distributions,
which makes the model very flexible and robust and thus can address
the shortcomings of the B&Sch model. It provides a pricing framework
for a variety of options Closer to reality. Because of the difficulty of
calculating the parameters involved in the model and its complexity, the
researchers have followed the estimation of these parameters through
the knowledge of the calibration of the model (Heston).

C) Modeling Calibration
A Good calibration is a legitimate process and it is necessary to
obtain accurate results for a complex model such as the Heston model
(Nguyen, 2013: 52). As mentioned above, the Heston model consists of
five parameters whose values need to be estimated, leading to the
complexity that accompanies the Stochastic Volatility models in
general. The most common approach used to estimate the values of
these parameters is to reduce the error or difference between model
and market prices, usually expressed by the problem of non-linear
Least -Squares Optimization Problem (Isgnonlin), which results in
market prices Valid for options. (Moodley, 2005: 21), (Crisostomo,
2014: 13). i.e:
N

minS(Q) = minz w; [COK, T) = CM Ky, T e oo (5)

i=1
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whereas:

(Q) :A vector represents parameter values, i.e.: Q = {v,,k, 0,6, p}
C2(K;, Ty): Options prices produced by the model

CM(K;, Ty) : Prices of options published in the market

K; : Strike prices for options

T; : Time to maturity for Options

N : Number of options used in the calibration process

w;: Weights Which obtained through the relationship w = Toid—ask]

In a manner that achieves the following relatlonshlp (Moodley,2005:22)
minS(Q) = manwl [COK, T — CM(K, T Zwl[bld —ask;]? ... (6)

This means that the model is not requwed to produce prices that
exactly match the average market price, but is averaged within the bid-
ask margin. (Moodley, 2005: 24)

In this research, MATLB'S Isgnonlin software has been used to
calibrate the Heston model. It is worth mentioning that the
calibration process requires appropriate initial values for these
parameters. In this research, the initial values used in the study
(Ye, 2013: 32) have been applied. Six cases of different values of
these parameters were applied and the prices resulting from the
model have been examined under each change Parameter of
these parameters. Heston A prices have been the base case, and
each of the five parameters is changed and model prices have
been tested.

D. Advantages of the model

The Heston model has the following features:(Yang,2013:31),
(Homescu, 2014: 5), (Mital, 2015: 1)

1. It is offering a closed-form solution to pricing the European Call option,
that is, there is a direct equation in the model through which the option
price can be obtained arithmetic directly, and not in terms of another
variable.

2. Being able to explain the characteristics of the share price when it has a
natural lognormal and Gaussian distribution.

3. It is matching the surface of implied volatility of option prices in the
market and therefore has a more realistic behavior.

4. Model prices tend to be more in line with market movements.

(13)
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E. Criticisms of the model
Although the Heston model is widely used in financial research, it still
has some drawbacks, including: (Yang, 2013:31), (Helgadottir &
lonescu, 2016: 37), (Homescu, 2014: 5), (Orosi, 2010: 49-50)
1. It is difficult to calculate and estimate the appropriate values of
parameters for random sample testing.
2. The prices produced by the model are sensitive to parameters, so the
efficiency of the model is based on testing, calibration and evaluation.
3. The model cannot accurately price options with long-term maturities.
4. The model is calibrated and tested by optimizing the lower squares,
requiring special attention to ensure the stability of the parameters.
5. Any change in any of the Mean Reverting Parameter or Volatility of
Volatility Parameter requires a re-calibration of the other parameters.
6. Model prices do not usually match well with Skew's and Smile of Market
in the short term.

The Third Topic
Practical Part of Research
Financial Analysis of European Call Options Prices Resulting from
the Heston Model
3.1 Option price analysis with (3) days to Maturity:

Table (3) refers to the prices of the European Call options on the
shares of the four companies. The sample of the research is (12)
options. These options have a duration of (3) days to maturity and were
written on (29/12/2015) and expired at (31/12/2015).

The table shows that the average spot price of the sample shares of
the study sample (81.365) dollars. IBM shares achieved the highest
spot price of (139.78) dollars, while the lowest share price of YHOO
Company which reached (34.04) dollars. The table shows that the
average strike price is(75.9166) dollars. The losing option on IBM
shares has the highest strike price of (142) dollars, while the winning
option on YHOO shares has the lowest strike price of (25) dollars.

Table (3) also shows the values of the five parameters that affect the
prices of the Heston model. In (Heston A), which is the Base Case in
this analysis, the average price was (6.6142)$, which is lower than the
average market price of (6.65)$. This is reflected the match between
the price of the model and the market price for this period. The absolute
value of the difference between (Heston A) and market prices was
(0.10643)$. The highest difference was (0.6897)$ to the Options on the
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shares of Data, while the Options on MSFT shares has the lowest
difference about (0.0097) $.

The average price of (Heston B) is (6.62669)$ Which is Closer to the
average market price for this period. The absolute value of the
difference between the (Heston B) and market prices was (0.110225)$ ,
the highest difference is (0.6683)$ which is to the equal option on the
shares of Data, and was shared with the price of (Heston A), While
Options on Shares of the (IBM) company achieved the lowest
difference about (0.0062) $. When comparing the prices of this column
with the average price of the (Heston A), which represents the base
case shows the increasing in the average price of the column (Heston
B). This is due to the increase in the value of (k) parameter from (0.75)
to (2), which represents an increase in the speed of volatility to return to
the average level with the stability of other parameter values.

For the (Heston C) column, the average price was (6.62273) $ ,and
when compared to the average market price, the average (Heston C)
prices were lower than the average market prices. the average absolute
values of the difference between the prices of the column (Heston C)
and market prices is equal to (0.1086) $, and the highest difference was
(0.6754) $ of the equal option on stock of the company (DATA). this
shares with the prices of (Heston A)& (Heston B) .while the loser option
on the stock of (IBM) achieved the lowest difference of (0.0013)$ and
this shares with the prices of (Heston B). When comparing the prices of
this column with the average price of the column (Heston A), which
represents the base case, has been found that the average price of the
(Heston C) is higher than the average market price because of
increasing the value of the long-term variance parameter (6) from
(0.46) to (0.92) .

The average price of the (Heston D) column was (6.61873)$. When
calculating the average absolute values of the difference between the
prices of the column (Heston D) and market prices, it was found that
equal to (0.1036)$, and the highest difference equal to (0.6936)$ which
has been achieved by the equal option to the stock of the (DATA)
company and this shares with (Heston A) (Heston B) and (Heston C).
while the winning option on the stocks of (MSFT) company achieved
the lowest difference of (0.0097) $, and this shares with the prices of
(Heston A). When comparing the prices of this column with the average
price of the column (Heston A), which represents the base case, the
average price of this column is shown to match the base condition
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because the value of the correlation parameter (p) is changed from
(-0.64) to (0) and it will not appear in the price of the model, because it
is related to the change in the value of one stock with the change in the
average volatility of this stock.

The average price of Heston E is (6.626325) $ which was lower than
the average market price. When calculating the average absolute
values of the difference between the prices of the column (Heston B)
and market prices appeared to be equal to (0.112708) $, and the
highest difference (0.669)$ of the equal option on the stocks of the
(DATA) company, and this shares with (Heston A),(Heston B), (Heston
C) and (Heston D), while the Option on the stock of MSFT company
achieved the lowest difference of (0.0105)$. When comparing the
prices of this column with the average price of the column (Heston A),
the average price of this column is higher than the base state due to the
increase of the value of the parameter Vo from (0.05) to (0.2).

As for Heston F, the average price was (6.330875)$, which is much
lower than the average market price. When calculating the average
absolute values of the difference between (Heston F) prices and market
prices, it is worth (0.319658) $, the highest difference was (0.8983)$ of
the Option on the shares of the (DATA) company .while the loser option
on the stocks of (YHOO) company achieved the lower difference
(0.0032) $. When comparing the prices of this column with the average
price of the column (Heston A), the average price of this column is
lower than the base state due to the low value of the volatility index (o)
from (2.78) to (0.5) . In order to sequence the average absolute values
of the difference between the market price and the prices of the six
Heston model from the lowest to the highest , the Heston D prices,
which are equal to (0.1036)$, are the closest to market prices. The
(Heston F) prices are the most distant Which equals (0.3196) $.

At the end of this analysis we can say that we have proved our
Hypothesis "The change in the initial values of the parameters on which
the Heston model is based leads to a change in the prices of European
Call options, leading to a difference in investment decision making,".
The change in the prices of the European Call options on the stocks of
the sample companies is observed as a result of the change in the
initial values of the five parameters on which the Heston model is
based.

(16)
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Table (3)
the prices of the European Call options on the shares of the four companies Resulting from the Heston Model
k=0.75 ©=0.46 0=2.78 p=-0.64 Vo= 0.05 Heston A
k=2 ©=0.46 0=2.78 p=-0.64 Vo= 0.05 Heston B
k=0.75 ©=0.92 0=2.78 p=-0.64 Vo= 0.05 Heston C
k=0.75 ©=0.46 0=2.78 p=0 Vo= 0.05 Heston D
k=0.75 ©=0.46 0=2.78 p=-0.64 Vo= 0.2 Heston E
k=0.75 ©=0.46 0=05 p=-0.64 Vo= 0.05 Heston F
Days to Expiration : 3 Days
Time to Maturity : 0.0082191
Interest Rates : 0.0001
Spot Strike Market Heston |Market — | HestonB | |Market — | HestonC | |Market — | HestonD | |Market — | HestonE | |Market— | HestonF | |Market —
Company A Heston A| Heston B Heston C| Heston D| Heston E| Heston F|
Price Price Price
56.55 44 12525 | 12.5347 |  0.0097 12.5777 0.0527 12.5667 0.0417 12.5153 0.0097 12.5512 0.0262 12.0102 0.5148
MSFT 56.55 | 56 0705 | 08023 | 0.0973 0.8114 0.1064 0.8085 0.1035 0.7538 0.0488 0.811 0.106 0.6854 0.0196
5655 6o 0.16 0.149 0.011 0.1499 0.0101 0.1495 0.0105 0.1393 0.0207 0.1495 0.0105 0.1492 0.0108
95.09 70 24.9 25.017 0.117 25.0217 0.1217 25.02 0.12 25.0508 0.1508 25.019 0.119 24.0017 0.8983
DATA | 9509 95 143 07403 | 0.6897 0.7617 0.6683 0.7546 0.6754 0.7364 0.6936 0.761 0.669 0.6828 0.7472
95.09 100 0055 | 00414 | 00136 0.0429 0.0121 0.042 0.013 0.0411 0.0139 0.0425 0.0125 0.032 0.023
139.78 | 110 29.775 | 29.6815 | 0.0935 29.6868 0.0882 29.6849 0.0901 29.7499 0.0251 29.6825 0.0925 29.1508 0.6242
IBM 139.78 | 140 0.86 0.8785 | 0.0185 0.9108 0.0508 0.9 0.04 0.9106 0.0506 0.9023 0.0423 0.8161 0.0439
139.78 | 142 018 0.1645 | 0.0155 0.1862 0.0062 0.1787 0.0013 0.166 0.014 0.2377 0.0577 0.1024 0.0776
34041 25 8.85 9.0141 0.1641 9.0159 0.1659 9.0153 0.1653 9.0229 0.1729 9.0145 0.1645 8.0187 0.8313
YHOO 34.04 1 34 03 02699 | 0.0301 0.2775 0.0225 0.275 0.025 0.2677 0.0323 0.2662 0.0338 0.258 0.042
34.04 35 0.06 00772 | 0.0172 0.0778 0.0178 0.0776 0.0176 0.071 0.011 0.0785 0.0185 0.0632 0.0032
Average | 81.365 | 75.916 6.65 6.6142 | 0.1064333 | 6.626691 | 0.110225 | 6.622733 | 0.10861666 | 6.618733 | 0.10361666 | 6.626325 | 0.11270833 | 6.330875 | 0.31965833
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The Fourth Topic
Conclusions and Recommendations

4-1 Conclusions:

1.

6.

The following conclusions have been reached:

The Heston model almost pricing all options close to its market price, but this
model depends on the accuracy of its prices on the initial values of the
parameters it consists of, as well as the complexity that accompanies its
application.

An Increase in the average of the (k) Parameter will leads to a decrease in the
average price of the options. This means that the implied price volatility of the
share price will settle towards stability at the average level of the volatility.
This will lead to a decrease in the volatility curve. indicating a decrease in the
implied volatility and the price of all options at all strike prices.

When the Mean reversion rate (k) is increased, this will result in lower implied
volatility and an increase in the value of k. The change in the price of the
option will be greater whenever the option is moved from the equal option to
the losing option.

When the value of (0) decreases, the value of implied volatility will decrease,
and therefore the option price will fall, which will be lower in the case of equal
options.

5 - When the value of the average variance (vo) decreases, this will lead to a
decrease in the prices of the winning options as well as to the equal and
losing options, but to a lesser degree in the case of the winning options.

The lower the value of the volatility of volatility (o), the lower option prices will
be due to the lower risk to the option editor.

2.4 Recommendations:

1.

This section reviews the most important recommendations in this research:
Encourage option market traders to pay close attention to the spot prices of
the underlying stocks of the option contract as they have a significant impact
on the returns that option buyers can receive.

. The research recommends that researchers undertake more studies and

researches that deal with the pricing of options to fill the large knowledge gap
at the local and regional level in this important field of quantitative financial
management, as it represents a breeding ground for researchers in the field of
modern financial management, which is still controversial to many
researchers, To date, no model has been agreed upon, in which investors are
assisted in making the investment decisions.

. Make an extensive studies of the Heston model, whether in pricing options or

pricing financial assets in general, because of its high capacity to produce
prices close to market prices.

. Urge researchers to do more studies and research in the field of financial

engineering and try to contribute to this field of knowledge because of its great
importance in the field of hedging and risk management.

. Try to study and analyze the models of pricing options with jumps, because it

simulates the reality in practice at times, especially in times of crisis and
disasters and wars.

. Urge researchers to deal with computer and information programs in solving

problems in the field of financial management because of their great potential
and not only adhere to the statistical methods.
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