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Abstract: The global economy is entering a new, more complex phase, which is called the era of
globalization - loaded and affected by a set of global financial and economic variables that had, still and
will continue to have a radical and profound impact on the performance and work of financial institutions
of all kinds and classification's, from the perspective that financial institutions play a vital role in
economic activity. . In addition, the multiplicity of activities and works of financial institutions made them
face modern risks that they did not face before. The risk of stock price fluctuations and credit risk is still a
concern of every financial institution; As it is closely related to the main function of the majority of
financial institutions, which is credit, despite the economic reforms and protocols established by
international bodies; However, the work of these institutions is still exposed to the risk of fluctuations in
the price of their shares. On this basis, the study came to shed light on the most prominent tools for
managing stock price risk and hedging it, which are options contracts, and revealing their hedging
effectiveness in terms of risk and return for the user of these contracts in hedging the risk of stock price
fluctuations.

Keywords: options - black — stocks.

Introduction

The financial markets are one of the important markets in economic life locally, regionally and globally,
as they play a major role in providing financing to institutions, individual investors, and even countries
that suffer from deficits in their budgets. It has become necessary for those in charge of the global
financial industry to study these markets and develop solutions to all the problems they suffer from. In
recent years, especially the years that witnessed many financial crises, there was a spread of the
phenomenon of bankruptcy of some banks and institutions, which resulted in the emergence of the risk
of fluctuations in the price of their shares, or what is sometimes called the risk of the price of the
underlying asset. This risk is one of the most important risks that harm the financial markets and affect
them greatly. At that time, financial engineering reached the invention of financial tools specialized in
dealing with such a risk, as well as other risks, which are "derivatives". The most prominent type of
derivatives traded at the time was options contracts, and the use of these contracts is to hedge against the
risk of price fluctuations resulting from a particular event. The first appearance of these contracts was in
the early seventies, then their use increased over time. The options contract allows the contract
participants to hedge the risk when it is believed that the price of the underlying asset will rise or fall.

The important question is: Are these tools effective and flexible in hedging price risk? Are there other
financial instruments that can rise to these contracts in terms of effectiveness and flexibility? From this
point of view, our study came to discover the effectiveness of pricing options contracts and their role in
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hedging price risk, and to show the extent to which the European edited options outperform them in
terms of the effectiveness of hedging.

Options

The option is one of the tools that investors use to hedge the risks resulting from the change in the prices
of assets, whether in-kind or financial. It is used with the aim of achieving profits or at least avoiding
losses, and therefore the option can be defined as (a contract between two parties that gives the investing
party (the option buyer) the right to buy or sell a certain number of the agreed-upon asset to the other
party who is obligated to implement on a specific date in return for a commission
Agreed.(vora,2002:12)

If the contract gives the option buyer the right to buy or sell a financial asset (shares, bonds, currencies)
from another party (the issuer or seller of the option) at a price agreed upon in advance, provided that it
is executed at any later time during the contract period. This option is called the American option.

But if the execution is on the date specified for the expiry of the contract without the ability to be
executed during the term of the contract, then this option is called the European option. (Brealey &
myer, 1991:109)

First: the most important characteristics of the options

There is a set of characteristics and advantages that characterize the options, which can be summarized
as follows :- (shehab, 1996:78)

1. The buyer of the option has complete freedom to implement or not to implement the contract, as it is
a right and not an obligation, so it is called the option. However, it remains binding on the other
party (the writer or seller of the option) in the event that the buyer implements it.

2. In the case of dealing with an option on shares, there is no relationship between the company issuing
the shares and the parties to the option contract.

3. The price agreed upon and specified in the option contract is called the contract price or the
execution price. As for the market price, it is the price at which the asset (the stock) is sold in the
current market at the time of the contract execution.

4. The option buyer pays a certain non-refundable amount in the form of a specified premium to the
other party (the writer or seller of the option). This relationship is not related to the option
implementation or non-implementation of the option by the buyer, but rather it is in exchange for the
seller's obligation to implement the contract.

The option contract includes the following components: (kane & marcus, 1986:65)

The two parties to the contract (seller - buyer).

Date of contract .

The type of the asset subject to the contract.

Execution date, whether the option is European or American, each according to its system.

vV V V Vv v &

The value of the premium paid by the buyer to the option writer (seller), which usually depends on
the market value of the asset, the execution price and interest rates.
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Call Option

The contract is a purchase option when it gives the first party the buyer the right to buy (if he wants to
implement the contract) from the other party that issued the option a specific asset in a specific quantity
and at a specific price and on a specific date (or during a certain period of time) according to the
agreement. This is in return for the other party from the option buyer receiving a certain premium
determined by the terms of the contract. Thus, the option writer becomes obligated to sell the underlying
asset to the first buying party if the buyer wishes to implement the contract (rodicffe, 1994:169).

Analyzing the position of the buyer and seller of the Call option

As it is possible to analyze the situation of the buyer of a stock option versus the seller of this option,
and through the analysis the following becomes clear :- (hull, 1993:81)

1. The buyer has a strong motive to contract to buy the shares, as his expectations indicate an increase
in the market value of the share during the contracting period, and he can face one of the following
two situations:

» Loss in the event that his expectations regarding the rise in the market value of the share price during
the contracting period are not fulfilled, and he will refrain from execution, as he prefers to buy the
stock at the low price from the market, and his losses are determined only from the value of the
premium he paid for the option contract.

Profit in the event that his expectations regarding the increase in the market value of the share are
realized during the contract period, then he exercises his right and requests execution, and his profits
are represented in the difference between the market value of the share at the time of implementing
the option and the value of the share in the option contract minus the premium paid to the option
writer.

2. The seller (the option writer) has a strong motive when contracting, as his expectations indicate a
decrease in the market value of the stock during the contracting period, and he may face one of the
following two situations: (dubofsky, 1992:114)

» Loss in the event that his expectations regarding the stock price drop during the contracting period
are not fulfilled, and upon the buyer's request for execution, his losses are represented in the
difference between the value of the stock in the option contract and the stock's market value. This
loss is reduced by the amount of the premium that he receives.

» Profit in the event that his expectations regarding the stock price drop during the contracting period
are realized, the buyer will not ask for execution, and the seller's profits are represented in the amount
of the premium he gets from the buyer.

Put Option

The contract is an option to sell if it gives the first party, the buyer, the right to sell (if he so desires) to
the second party issuing the contract, a specific asset in a specific quantity, a specific price, and a known
date (or during an agreed period of time). This is in return for the option writer receiving a certain
premium from the buyer, and thus the option writer becomes obligated to implement the contract if the
option buyer wishes to implement it. (chance,1998:239)
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Analyzing the position of the buyer and seller of Put Option

1. The buyer has a strong motive when contracting, as his expectations indicate a decrease in the
market value of the stock during the contracting period, and he can face one of the following two
situations:- (dale, 1997:54)

» Loss in the event that his expectations regarding the stock price drop during the contract period are
not fulfilled, and he will refrain from implementation, preferring to sell the stock in the market. His
losses are represented in the amount of the premium he paid to the option writer.

Profit in the event that his expectations regarding the share price decrease during the contract period
are fulfilled, and then he exercises his right and requests execution, and his profits are represented in
the difference between the purchase value of the share at the time of contracting and specified in the
contract and the market value of the share at the time of execution, minus the premium paid to the
option writer.

2. The seller has a strong motive when contracting, as his expectations indicate an increase in the
market value of the stock during the contracting period, and he can face one of the following two
situations: (samets, 1994:91)

> Loss in the event that his expectations regarding the share price drop during the contract period are
not fulfilled, and with the buyer's request for execution, his losses are represented in the difference
between the value of the share in the option contract and the market value of the share on the date of
execution, and these losses decrease by the amount of the premium.

» Profit in the event that his expectations regarding the stock price drop during the contract period are
fulfilled, and the buyer did not request execution, preferring to sell the stock in the market, and the
seller's profits are represented in the amount of the premium received from the buyer.

Option contract pricing

The process of option pricing consists of the option premium and the factors that affect the option
premium, then a discussion of the Black option pricing model, according to which the options will be
priced.

Option Premium Components

The option premium is defined as the cost of purchasing the option, that is, it is the price that the option
buyer pays to the editor for the purpose of owning the right to buy or sell the underlying asset of the
option (Levy & Post, 2005:651). The option and its seller, and it is determined by supply and demand
deals in the options market, in other words, if the seller and buyer of a particular option do not agree on
a specific price, the option cannot be traded (Kaeppel, 2002:47). There are two components of the
option premium, the intrinsic value. ) and time value. ) The option premium can be expressed by the
following relationship (Fincham, et.al., 2005:3):

Option premium = intrinsic value + time value

The intrinsic value is the return that can be achieved if the option is executed directly. As it is a measure
of the cash flow that the investor receives from executing the option, which is within the possibility of
making a profit (while ignoring the transaction costs and the option premium). The intrinsic value of the
purchase option is either zero or is calculated by the market credit spread minus the execution difference
for the underlying asset, whichever is greater. As for the intrinsic value of the put option, it is either
equal to zero or is calculated by the execution difference minus the market difference for the underlying
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asset, whichever is greater. These relationships are expressed as follows (Smart & Megginson,
2009:772):

Intrinsic value of the call option = market spread — execution spread
Intrinsic value of the put option = Execution difference - Market spread

The intrinsic value of the option is the economic value of the option in the event of implementation, and
other than that, and when there is no positive economic value that results from the implementation of
the option directly, then it is said that the intrinsic value is zero. When the option has an intrinsic value,
it is said to be “in the money” (In The Money), and when the execution difference for the purchase (sell)
option exceeds (below) the market difference for the asset contract, then the option to buy (sell) is said
to be “outside the possibility of making a profit” ( (Out The Money and it will not have an intrinsic
value. As for the option whose execution difference is equal to the market difference of the contract, it is
said about it “at the possibility of making a profit.” Because of the inability to profit from the
implementation of those options (Fabozzi & Peterson, 2003: 96)

Pricing of options contracts using the Black Model

The process of pricing the call option goes through a series of steps, which are as follows:
> Calculate (d1) using d1 = d; = [In (Ro/Rk) + 6°T/2]/6VT

> Calculate (d2) using d2 = d, = [In (Re/Rk) - 6°T/2)/6VT

» extract the value of the cumulative normal distribution function for (d1) and (d2) from the normal
distribution table (Appendix A).

Xt-X)2
N-1

> Calculate Volatility Using o = [

> Pricing the put option using CF = LA[RgN(d;) — RkN(d>)]
> Extract the delta value with AC=e"'N(d1)

-d3/2

__ €
» Extract the gamma value from l“—RO(I o

2
Rot';e_dl/2

2V2nT

2
R01/Te_d1/ 2

V2m
> Extract the value of Rho through Rho ¢ =R Te "TN(d,)

As for the pricing of the put option, it goes through the same series of steps adopted in the pricing of the
purchase option, using equations

> P®=LA[RKN(-d2) — RoN(-d1)]
> Ap=e"[N(dy)-1]

» Extract the theta value by @c¢ = - —r.Rge T N(d,)

» Extract the value of the vika by v=

2
-d7/2
e “1
> [=——
RooVv2nT
ISSN 2576-5973 (online), Published by “Global Research Network LLC"
under Volume: 5 Issue: 9 in Sep-2022 https://www.grnjournals.us/index.php/AJEBM
17

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of
Creative Commons Attribution License (CC BY).To view a copy of this license,
visit https://creativecommons.org/licenses/by/4.0/




AJEBM, Vol. 5, No. 9, Sep 2022

—d?/2
> Op= % + r.Rye T N(—d,)
> ve Ry Te~41/2
-

> Rho p=—R,Te "TN(—d,)

It is worth noting that the options pricing equation needs five basic inputs, which are the factors
affecting the option price, which are as follows:

1. Base Asset Contract Spread (Ro):

The base contract for the options of interest in pricing is the price of the base asset, so the daily
settlement spreads for this contract will be adopted throughout the studied period.

2. Option Execution Difference (Rk):

One execution difference will be adopted for the two options of buying and selling, by using the first
annual difference of the base asset contract on the first trading day that could be obtained, which
amounts to (120) basis points. This will make it possible to price these two options in light of all
possible possibilities for the possibility of making a profit.

3. Time Remaining to Maturity (T):

The time remaining until the option's maturity is calculated as a percentage, the numerator of which
represents the number of days remaining until the day of maturity and the denominator is the
number of days in the year (365). This means that time is calculated as a percentage of the year. For
example, the number of days remaining until the option maturity is (185) days and therefore
(T=0.507) on this day, and so on for the rest of the contract days.

Volatility with changes in the relative spread of the underlying asset contract (c):

The volatility used in Black's option pricing model is the annual volatility of changes in the relative
spreads of the underlying asset contracts. Black's model assumes that the annual volatility remains
constant, and since the data used are daily data, the standard deviation extracted from the equation

(Xt—X)?2
2

will be multiplied by the root of V25.

0o =

Risk Free Rate (Ry):

The risk-free interest rate used in Black’s option pricing model is the interest rate swap rate. Simple
interest rate swap rates are used and then converted to continuously compound interest rates using the
equation Rf = In(1+DR). Black's model assumes that this rate of interest remains constant throughout
the life of the contract. Therefore, it will depend on the swap rate for the first studied day, which is
(1.115%) and will remain fixed until the maturity of the contract.
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Table of prices and values of Greek terms for the purchase option according to the Black Model.

Pa CaIIC_)ption Intrinsic Time Value | Dalta Gamma | Thetta Viga Rho

y Price Value

1| 253705802 | 0 | 25379579 |0.6161998 |0.0060727 | 40.1932 2842973 14.99702
4

2| 25298502 | 0 | 25298586 |0.6155741|0.0060895|-403036| °>30% 149204

3| 251766781 | 0 | 2517668 | 0.61463 | 0.006115 | 40.4706 | 28.26164 1462040
1

4| 248491058 | 0 | 24.849106 | 0.612079 |0.0061843 40.?;248 2798941 14.53657

5| 247253009 | 0 | 24725314 |0.6111096 0.0062108| 41.0086 | 27.88627 Haazs
7

6 | 246009938 | 0 | 24.600995 | 0.610133 |0.0062375 41.%;743 2778253 14.52209

7| 244761464 | 0 | 24476143 |0.6091492 00062647 | 414520 2167520114 21543
8

8 | 243026122 | 0 | 24392609 |0.6084892 |0.0062829| 415716 2700831 14.11379
5

o | 240560309 | 0 | 24056039 |0.6058157 |0.0063573 | 42.0590 27:32603 1385630
7

10 | 23.9288013 0 | 23.928805 |0.6047989 |0.0063857 42.2;457 27'231904 13-7;‘809

11| 238009982 | 0 | 23.801004 |0.60377420.0064145 42.2;3345 2711141 13.63960

12| 236726304 | 0 | 23672629 |0.6027412 |0.0064436 | 42.6256 27'05?313 13-563101
5

13 | 23.543676 0 | 23543674 |0.6017001 |0.0064731 42.52;189 2089421 1342214

14 | 208548948 | 0 208549 | 0.5719247 |0.0068450 | 41.8481 2569090 1220715
7

15| 207282983 | 0 | 20.728298 |0.5707269|0.0068771 | ,, oo, 207011 | 1240140
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2

16 | 124619861 12.461986 |0.4498306 |0.0079904 | 34.4133 20.50553 18381130
1

17 | 16.1956425 16195646 | 0.5106178 | 0.0075016 | 38.7803 23.20014 10.09653
9

18 | 16.0783448 16.078345 | 05091328 |0.0075334 | 38.9426 23.15172 19995747
5

19 | 15.7631154 15763121 |0.5051032 00076195 | 39.3838 | 2284558 9787275
7

20 | 15.6439912 15643988 | 05035651 |0.0076525 | 30,5526 22.7293519.638963
1

21| 19.9056644 19.90566 | 0.637636 |0.0095424 83.Ei162 17.7372716.56%614

22 | 19.2187045 10.218706 |0.6347424 |0.0008988 | 86.9270 1719964650516
7

23 | 18.9544415 18.054439 |0.6336292 0.0100426 |-83.1824 | 1090929 | %9593

24 | 185053094 18.505314 |0.6317369 0.0102063 | -90.3062 | 1027 74| 795332

25 | 18.2303528 18.230348 | 0.6305782 | 0.0104576 91.8;041 1039058 |S-578L76

26 | 17.4752902 17.475287 | 0.62739 |0.0109262 | 95.8935 1567555 5.156099
3

27| 17.281211 17.281212 |0.6265779 |0.0110532 97.2;011 15'5;)527 5-043883

28 | 16.9858301 16.985826 | 0.6253328|0.0112518 98.7;347 152;‘587 4-89g022

29 | 16.6850693 16.685067 |0.6240647 0.0114612 | 100,561 | 1498146 |4.729508
7

30 | 25.3795802 25379579 | 0.6161998 |0.0060727 4o.£932 28'4§973 1495702

31| 25298592 25.298586 | 0.6155741|0.0060895 |-40.3036 | “3°0°00 | 1492644
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32 | 251766781 2517668 | 061463 | 0.006115 | 40.4706 | 28.26164 1462040
1

33 | 24.8491058 24.849106 | 0.612079 |0.0061843 40.9;248 2798941 14.53657

34| 24.7253099 24.725314 | 0.6111096  0.0062108 | 41.0086 | 27.88627 el
7

35 | 24.6009938 24.600995 | 0.610133 |0.0062375 41.%;743 2778253 14.92269

36 | 24.4761464 24.476143 |0.6091492 | 0.0062647 | 414520 2167820114 21543
8

37 | 24.3926122 24.392600 |0.6084892 0.0062829| 415716 2700831 14.11379
5

38 | 24.0560399 24.056039 | 0.6058157 |0.0063573 42.@590 27'35603 1385630

39 | 23.9288013 23.928805 | 0.6047989 |0.0063857 42.é457 2721904 13.71809

40 | 23.8009982 23.801004 | 0.6037742 | 0.0064145 | 42.4345 2riis 13-663966
8

41| 236726304 23672629 |0.6027412 0.0064436| 42.6256 2700313 |13.58101
5

42 | 23543676 23543674 | 0.6017001 |0.0064731 42.23;189 2089421 1342214

43 | 208548948 208549 | 0.5719247 |0.0068450 | 41.8481 2563090 12.20715
7

44 | 207282983 20.728298 | 05707269 |0.0068771 42.(?;_374 2557977 | 12.10140

45 | 12.4619861 12.461986 |0.4498306 |0.0079904 | 34.4133 2081583 8.381730
1

46 | 161956425 16.195646 |0.5106178 |0.0075016 | 38.7603 23.20514 1009653

47 | 16.0783448 15075 [osmmmlonsnl . (Bl
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380426 | 8 1
5

48 | 15.7631154 15763121 |0.5051032 | 00076195 | 39.3838 22'821558 9-73;275
7

49 | 15.6439912 15.643988 | 0.5035651 | 0.0076525 | 39.5526 2272935 9.638963
1

50 | 15.5642872 15,564283 | 0.5025315 |0.0076747 | 39,6661 2265142 9.573344
1

51| 11.6902521 11.690252 | 0.4368754 |0.0082044 35.3;241 1999438 7.731792

52 | 13.3892425 13.389239 |0.4677093 0.0080011 | -37.8188| 17430 | 8-505161

53 | 13.0831791 13.083177 | 0.4630556 | 0.0080892 38.2;308 20'817307 8-2552155

54 | 19.1173808 19.117379 | 0.5550205 | 0.0072958 | 44,5721 2411853 10.78074
5

55 | 18.9825039 18.982503 |0.5536635 | 0.0073327 44.7;956 2402721 |10.6723

56 | 18.8469518 18.846948 |0.5522927 00073702  45.0221 | 2390506 | 10.56372
7

57 | 18.7107022 18.710706 | 0.5509078 | 0.007408 | 45.2517 23.78204 1045491
4

58 | 18.3439531 18.343954 |0.5471433 00075118 -45.8794 | ~>4909 | 1010379

59 | 18.2051021 18.205107 |0.5457037 |0.0075516 |-46.1208 |~ 225+ | 10.0542

60 | 25.5006527 25500652 | 0.617133 |0.0060477 | 40.0201 28'55984 1510271
6

Conclusions

The option premium consists of two values, namely the intrinsic value and the time value, and this is
evident through the intrinsic and time value columns of the purchase option. If the options had no time
value at all, the values of all options that are at or outside the possibility of making a profit would be
zero. But it is otherwise and as is clear from the positive time values of these options. In addition, when
we look at the table, we find that the purchase option on the studied days has no intrinsic value, and the
reason for this is due to the movement of the difference in the base asset contract below and above the

22
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execution difference throughout the studied days. This is what made the purchase option to be within
the possibility of making profit sometimes and at other times outside the possibility of making profit
throughout the period, and that their bonuses include a time aspect in all the days studied, and their
bonuses are very much based on the time aspect. This is another confirmation of the accuracy of Black's
model in depicting the components of the underlying asset option premium.

The premium for a put option increases with the spread of the underlying asset and vice versa. This
result confirms the direct relationship between the purchase option premium and the asset contract
difference, and the inverse relationship between the purchase option premium and the execution
difference. This confirms the accuracy of Black's model in depicting the nature of the relationship
between the premium of the purchase option and the difference in the underlying asset contract.

The option's profit potential varies during the life of the contract. As it is noted, the option to buy started
when the possibility of making a profit and then became outside the possibility of making a profit. This
result confirms that the option can fluctuate from one case to another, especially in highly volatile
markets such as stock markets.

The temporal decrement in the time value of the option, as is evident through the columns of the time
value of the purchase option. In other words, the time value of the call option expires with zeros on the
day of maturity and increases as the time moves away from the expiration date. This makes sense
because the longer-lived option has a higher probability of moving until it becomes within the
possibility of making a profit from the short-lived option. This result confirms the accuracy of Black's
model in depicting the fact of the temporal decrease in the time value of the option premium.

There is a correlation between the intrinsic value and the time value of the option. The more and more
the option becomes within the possibility of making a profit, the greater its intrinsic value and the lower
its time value. This is because the probability of the option achieving more intrinsic value decreases
more and more. This result confirms the accuracy of Black's model in depicting the relationship
between intrinsic value and time value and their relationship to the possibility of making the option for
profit, regardless of the type of this option, whether it is buying or selling.

The more the option becomes within the possibility of making a profit, the greater its premium will be.
This result confirms the accuracy of Black's model in embodying the effect of the relationship between
the difference in the underlying asset contract and the option execution difference on the premium of
this option.

The response of the option premium to changes in the underlying asset contract difference varies during
the life of the option contract. Call options that are deeply out of the box have their premium slightly
affected by the change in the spread of the underlying asset, and their delta, which is a measure of the
relative change in the option price, is close to zero. As for the premium for the purchase option, which is
within the possibility of making a profit in depth, the majority of it includes the intrinsic value, and
therefore such a premium is strongly linked to the difference in the base asset contract and has a delta
close to the correct one. This means that the delta of a buy option increases as the option becomes more
and more profitable and decreases as the option becomes out of profit potential. This demonstrates the
accuracy of Black's model in determining the value of the option's delta, which reflects the sensitivity of
this option's premium to the difference in the underlying asset contract.

The Gamma of the call option reaches its highest levels for options that are close to profit potential and
close to maturity. This result confirms the accuracy of Black's model in determining the option's
Gamma value, which reflects the sensitivity of the option's delta to the variation of the underlying asset
contract.
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The negative sign of theta indicates how much the time value of an option decreases as it approaches the
expiration date. As the maturity date approaches, the value of theta increases because the time value of
the option decreases more rapidly in the remaining few days of the option's life. The amount of
diminishing depends on the status of the option, whether it is within, at or outside the possibility of
making a profit, and this result indicates the accuracy of Black's model in determining the value of theta,
which measures the sensitivity of the option premium to change in the time remaining to maturity.

Viga for call options is at its maximum value in options that are profitable and have a long time to
maturity. As it is clear from the table, the Viga started with a large positive value and gradually
decreased during the life of the option contract, approaching zero on the day of maturity. In addition, the
positive sign of VIGA indicates the positive relationship between the volatility in the spread of the
underlying asset contract and the premium for the two purchase options. This result confirms the
accuracy of Black's model in depicting the relationship between volatility and option premium and in
determining the value of VIGA, which measures the sensitivity of the option premium to fluctuations in
the spread of the underlying asset.

Decreased sensitivity of the underlying asset options premium to changes in the risk-free rate as these
contracts approach their maturity date. This is evidenced by the gradual depreciation of RAW in the
table. When looking at the table, it becomes clear that there is a direct relationship between the risk-free
rate and the premium of the purchase option, and this is evident from the positive sign of the RAW. This
result confirms the accuracy of Black's model in depicting the relationship between the risk-free rate and
the premium of the underlying asset options, and indicates the accuracy of the model in determining the
RAW value, which measures the sensitivity of the option premium to change at the risk-free rate.

The value of any option, whether it is a buy option or a put option, is not less than zero in any case,
regardless of its type and the possibility of making a profit. This is because the option is a tool with
limited liability, meaning that the liability of the option holder does not exceed the limits of the
premium paid, as it is the maximum that he can lose. As is clear from the table, the option varied in the
possibility of making a profit during the studied period, but it did not happen that the option premium
became negative (less than zero) on any of the studied days of the life of these contracts. It is also noted
that the premium for any option is not less than its intrinsic value, that is, it is greater than or equal to its
intrinsic value. This is evident by comparing the column numbers of the total option premium and its
intrinsic value for both the buy and sell options. Also, the price of call options did not exceed the spread
of the underlying asset contract. This result demonstrates the accuracy of Black's model in depicting
options price limits.

All the previous results collectively confirm one fact, which is that Black's model is accurate in pricing
European options contracts written on the underlying asset.
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