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Hodrick-Prescott Filter (lambda=100)
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INTRODUCTION

The research focuses on understanding the complexities and factors influencing
the dynamics of the capital market, which is considered a critical infrastructure for
economic growth. Analyzing stock price behavior is crucial due to the tendency of
economic time series, especially stock prices, to undergo significant changes over
different periods. The impact of oil price fluctuations on stock prices and other
macroeconomic indicators has been widely recognized, as crude oil plays a pivotal role
as a primary energy source for oil-importing countries and a substantial revenue
generator for oil-exporting nations. However, the existing literature on the role of oil
price fluctuations in economic indicators tends to be more prevalent in crude oil-
importing countries, with fewer studies conducted from the perspective of oil-exporting
nations. Notably, the effects of oil price fluctuations in crude oil exporting and
importing countries differ. In major oil-exporting countries like Iran, oil price changes
are recognized as one of the most influential factors affecting macroeconomic
indicators, particularly stock market indexes. Due to the economic dependence of crude
oil-exporting nations on revenue generated from oil exports, the response of stock
prices to oil price shocks is typically more pronounced in these countries compared to
oil-importing nations. Moreover, higher uncertainty in developing countries, including
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oil-exporting nations, contributes to a stronger response of stock returns to oil price
shocks when compared to developed countries. The paper aims to reconcile conflicting
empirical evidence regarding the impact of oil prices on Tehran Exchange stock prices
by employing a two-regime Markov process. This approach is designed to provide a
more nuanced and comprehensive understanding of how oil price changes influence
stock prices in the Tehran Exchange under different regimes or conditions.

MATERIALS AND METHODS

In order to model the dynamics of the real stock price and experimentally
investigate the asymmetric effect of oil price on the stock price, first, the dynamics of
the real stock price should be decomposed into the following two separable components
according to equation (1):

1) stock, = stock? + stock[

Here stock; is the logarithm of the real stock price index. On the right side of the
equation, stock? is the stable component of the stock price index, while stock! is the
transient component. The stable component is modeled as a random step according to
equation (2):

2) stock? = p, + stockf_; + v,

In this random step formula, the vector autoregressive term must have a coefficient
of one, which makes v: shocks have a stable effect on the stock price, which is a random
step without drift. Here v, and w, are independent and identically distributed random
variables (i.i.d) with the same distribution. The prediction function will also have a time
variable period utaccording to equation (3):

3) U = Me—q + ¢

The reaction analysis of the logarithm of the real stock price to the logarithm of
the real oil price (oil;) is modeled by the autoregressive process of equation (4) and
equation (5):

4) (L) .stockl = y,(L) .oil; +y,(L).oil, .S, + &
5 @(L) = T-opx - LS o =1 yi(L) = Z§:0Yj,i L

In the above equation, all the roots of ¢(L) are placed outside the unit circle.
Like the previous virtual variables, we assume that ¢ is an independent
random variable with a uniform distribution that follows a normal distribution. The
St variable in equation (4) captures the regime changes of stock price reactions to
oil prices.
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Also, to calculate the impact of oil supply shocks, oil demand shocks and global
total demand shocks, a structural vector autoregression is used, the simplest form of
this approach is:

k
Boyy = a + ZBiJ’t—i + &

i=1
The matrix form of the structural vector autoregression model is as equation (6):

Aglobal oil production A oil supply shocks
1t bll 0 0 Elt
— lobal real activit: aggreate demand shocks
6)et = e g y = b2 1 bzz 0 E 99

2t 2t
ereal price of oil b31 b32 b33 Soil—specific demand shock
3t

3t
We now factor the e; shocks obtained from equation (6) into real stock prices
obtained from the regime switching models presented in equations (1) to (5). In
addition, to obtain the e;shocks, the constraints of equation six from Killian (2009) are
followed; The nonlinear model allows to investigate the reactions of the two upper and
lower regimes. According to whether the S; Variable is zero or one, in equation (4), it
obtains the regime type (high/low). Hamilton (1989) captures the type of transition
between upper and lower regimes by a Markov modeling process. In the vector of
constant transition probabilities, the St Variable takes the value of zero or one according
to the modeling of equation (7):

7) P(S, = 0] S,_, = 0) = )

1+exp(co)
P(S;=1[85-1=0)=1—-P(S;=0[S,-; =0)
exp(c;)
PSS, =1|S_,=1)= ————
( t | t—-1 ) 1+eXp(C1)

P(S;=0[S 1 =1)=1-P(S;=1[5_,=1)

The model of fixed transition probabilities means that the probabilities of
changing the regime or staying in the regime are fixed. Another flexible method is to
model the transition probabilities between regimes as a function of some observable
variables.

= —0) = Pzt .a)
8) P(St =0 Se-1 = 0) T 1+exp(co+z’t.ag)
exp(c; + 7' .ay)
1+exp(ci+2z'y.a;)

P(S; =181 =1 =

RESULTS AND DISCUSSION

The initial step in estimating the model involves determining whether the
response of the Tehran Stock Exchange's price index to oil price changes can be
characterized by a two-regime Markov model. To assess this, we need to test the



significance of the fixed transition probabilities model proposed by Hamilton (1989).
The asymmetric reaction can be specified in both upper and lower regimes, as outlined
in equation 7.

Table 1. Fixed transition probabilities and duration of regimes

Fixed transition probabilities and duration of regimes

Low High Regimes
0.964231 0.035769 High
0.959349 0.040651 Low

Duration of Regimes

Low Response High Response Regimes

24.59955 1 Ratio

The main feature of the time-varying probabilities model invented by Filardo
(1989) is the possibility of floating transition probabilities between regimes using
different data. First, it is investigated whether dummy variables including REC, SIGN,
SIZE1 and SIZE2 can provide a basis for modeling the origin of the asymmetric
response of the price index to oil shocks.

In the table below, the various indices of the z; vector in equation 8 and the results
of the point estimates of the community parameter with the maximum likelihood test
from the fixed transition probabilities model are given in the first column. Among all
the indices, the parameters of the Stock? component show that the growth of the real
stock price index is usually constant and sometimes has slight changes that can indicate
periods of stock market decline, and also the o, parameter is statistically significant,
i.e. the trend component The stock price does not fluctuate much, so it has a stable
effect on the price growth rate. Nevertheless, the parameter oy iS not statistically
significant, that is, when we model the low volatility of prices, we find that there is no
significant permanent change in the real stock price.

Table 2. Estimation of statistical population parameters

Time-varying transition probabilities FZ(;db;rbaiTistiiggn
REC SIZE SIGN b2
4) ?3) ) 1) Parameters

0.0004 0.0002 0.0001 0.0000
(0.0012) (0.002) (0.00022) (0.0014) %

0.0443 0.0414 0.0442 0.0476
(0.0031) (0.0014) (0.0012) (0.012) o
0.0015 0.0012 0.0014 0.0021 [
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Time-varying transition probabilities Fz(s)db;rba;istiigsn
REC SIZE SIGN z
(0.0003) (0.0006) (0.0004) (0.0077)
15122 1.5330 1.5384 1.5018 .
(0.0444) (0.0412) (0.0401) (0.0465) '
-0.3789 -0.3995 -0.3921 -0.40
(0.0356) (0.0332) (0.0387) (0.0252) .
-0.0721 -0.0687 -0.0783 -0.4121
(0.0576) (0.0710) (0.0632) (0.1952) Yoo
0.0800 0.2456 0.0777 -0.114
(0.0712) (0.0635) (0.0882) (0.2587) Tie
1.0014 1.0021 1.1002 0.6891
(0.3137) (0.2654) (0.3021) (0.3001) Yoa
1.2544 1.0711 1.0905 0.6846
(0.2887) (0.2186) (0.3974) (0.2232) Yia
6.2819 4.2234 7.3564 0.4912
(0.9227) (8.6541) (0.6902) (0.32) o
-0.8221 0.75472 -0.45629 2.0119
(0.7213) (0.9772) (0.6761) (1.2548) “
-5.1649 -4.729 -6.7534 -
(2.0111) (6.7624) (0.1005) o1
0.3642 -5.1764 0.8754 -
(1.2374) (9.0192) (2.8030) oz
145.5403 145.0104 141.8624 134.8469 Log Likelihood
CONCLUSION

The results of the current study, employing Hamilton's (1989) method, align with
those obtained by Liu et al. (2022), indicating the presence of a non-linear relationship
between the Tehran Stock Exchange's price index (weight-value) and oil price shocks.
The findings suggest that the reaction of the Tehran Stock Exchange's price index to oil
price shocks can be effectively explained using a two-dimensional model. Notably,
previous studies have identified two regimes-recession and boom-for the stock market's
reaction. However, the present study's results indicate a less distinct connection
between the reaction regimes and business cycles. According to the findings, the
reaction of the stock market's price index is more closely tied to changes in oil prices
than being influenced by the recession or boom variable. This relationship is
particularly pertinent given that a significant portion of the study's timeframe coincided



with the embargo on the sale of Iranian oil and an economic recession, leading to a
reduced explanatory power of the recession variable.

Although the duration of the low reaction regime exceeds that of the high reaction
regime during the studied period, recent years have seen a substantial increase in the
establishment of the high reaction regime compared to previous years. The rate of
change in the reaction regime in the late 1990s has been significantly higher than in the
early years of that decade.

Furthermore, while the increase in oil prices positively affects the Tehran Stock
Exchange's price index in both regimes, the extent and durability of the reaction of the
stock price index are greater in the high reaction regime. In other words, although a
price increase in both regimes is favorable for the stock price index, stock prices in the
late 1990s react more robustly to oil price changes-especially positive oil price shocks.
This underscores the potential for heightened market reactions in the Tehran stock
market, necessitating careful consideration from policymakers and precision from
market investors, especially in shares with low market value. Overall, it appears that
factors such as oil embargoes, reductions in government income and investment,
decreased demand in the entire economy, and increased inflationary expectations
towards the end of the decade have intensified reactions and fluctuations in the market.

Keywords: Oil Price Shocks, Asymmetric Effect, Stock Price Index, Markov Switching,
Structural VAR.
JEL Classification: G18, C13, C24.
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INTRODUCTION

The purpose of this research is to investigate the impact of price acceleration on
the Tehran Stock Exchange. The study utilizes data from 60 companies listed on the
stock exchange over a 10-year period (2012-2021) and employs the time series data
method to test the regression model. The hypotheses of the research are examined in
both boom and recession periods. To assess the risk factor, the five-factor model
proposed by Fama and French is employed to elucidate the effect of price acceleration.
The findings indicate that this model fails to explain the impact of price acceleration, a
result that remains consistent in both boom and recession periods, despite exhibiting
higher explanatory power during the boom. In the investigation of the second
hypothesis, the five-factor model is extended by introducing the profit acceleration
factor to assess its ability to explain the effect of price acceleration. The results of the
hypothesis test reveal that the 6-factor model lacks sufficient capability to explain the
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impact of price acceleration. This outcome persists even in the examination of events
such as a downward trend in profit acceleration, where the reaction to profit news is
less evident. These results remain valid in both boom and recession periods. However,
it is noteworthy that the second hypothesis is confirmed in the j6k12 strategy during
both periods. In this strategy, profit acceleration emerges as a viable behavioral factor
to explain the effect of price acceleration, as evidenced by a model with an explanatory
power of up to 59% upon the addition of this factor.

MATERIALS AND METHODS

In terms of its purpose, this research is practical, and regarding the method of data
collection, it is descriptive. The study utilizes correlation and regression analysis to
observe and investigate the impact of independent variables on the dependent variable.
Additionally, it is post-event in nature, where the researcher explores potential causes
that may influence the dependent variable. Regression analysis is employed to either
confirm or reject the research hypotheses. The time series data from the Tehran Stock
Exchange is examined using Eviews version 10 software, encompassing the complete
dataset of 60 companies listed on the stock exchange.

To gather information, the research employs library research methods, consulting
articles and theses available on various platforms such as the Giga Digital Library, Iran
Information Science and Technology Research Institute (Irandoc), Science Direct, etc.
Financial information related to securities is collected by referring to websites like the
Financial Information Processing Center site (Fipiran), Tehran Stock Exchange site,
Kodal, and others.

RESULTS AND DISCUSSION

In the examination of the first hypothesis, upon analyzing the initial results, it was
observed that in the three strategies (J6K12, J12K6, and J12K12), the independent
variable of market surplus return is significant at the 95% confidence level. Only in the
J12K12 strategy, the independent variable of profitability factor return is significant at
the 95% confidence level. Additionally, in all strategies, the width from the origin is
significant at the 95% confidence level. However, in strategies where one or two
independent variables are significant, they contribute to a higher coefficient of
determination for the model. Based on the results mentioned above, it is concluded that
in the first hypothesis, the null hypothesis (H_0) is confirmed, and the alternative
hypothesis (H_1), which posits the ability of Fama and French's five-factor risk model
to explain the effect of price acceleration, is rejected.

In the analysis of the results obtained for the boom period, it was observed that the
market excess return factor exhibits the ability to explain the effect of price
acceleration. However, in the recession period, only in the J6K®6 strategy, the t-statistic
of the width from the origin is not significant at the 95% confidence level, while the
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independent variable of market excess return is significant at this level. Consequently,
the first hypothesis can only be confirmed in this specific strategy, although the model's
explanatory power remains low. Based on the results outlined for the first hypothesis,
it can be inferred that there may be unknown risk factors that, if added to the model,
could enhance its explanatory and meaningful levels.

In the second hypothesis, aimed at testing under-reaction in the model, the profit
acceleration factor (PMN) was introduced as the under-reaction factor. It was observed
that in all strategies, the probability value of the t-statistic for the profit acceleration
factor is significant at the 95% confidence level. However, for the return variable, the
profit acceleration factor is not significant only in the J6K6 strategy. Therefore, it can
be concluded that while the significant condition of the profit acceleration factor
coefficient is confirmed, and the width coefficient is significant away from the origin,
the null hypothesis is confirmed, and the alternative hypothesis is rejected. This
suggests that PMN, as a factor of profit acceleration and a behavioral factor, is not
suitable for explaining the effect of price acceleration.

Finally, to assess under-reaction during both boom and recession periods, the
profit acceleration factor (PMN) was incorporated into the model as the under-reaction
factor. In both periods, it was observed that in the J6K12 strategy, the probability value
of the t-statistic at the 95% confidence level is not significant for the width from the
origin. However, it is significant for the return variable of the profit acceleration factor.
Consequently, only in this strategy, the profit acceleration factor (PMN) is deemed
suitable for explaining the effect of price acceleration during both boom and recession
periods. A noteworthy result from the second hypothesis over the research period's
boom and recession is that out of the four strategies, only one exhibits a positive and
significant relationship between the systematic component of profit acceleration and
price acceleration. In the remaining strategies, there is no significant relationship
between profit acceleration and price acceleration.

CONCLUSION

Although Fama and French's five-factor risk model and the PMN factor did not
exhibit sufficient ability to explain the price acceleration effect, it cannot be decisively
rejected that the price acceleration effect is either risk-oriented or behavior-oriented.
Examining the hypotheses in two periods of boom and recession reveals that the first
hypothesis will still be rejected, but it yields better coefficients of determination.

Furthermore, in the examination of the second hypothesis during both boom and
recession periods, it was observed that the second hypothesis becomes significant in
the J6K12 strategy. On the other hand, the theory that the price acceleration effect may
result from higher risks is plausible. The non-attribution of the additional return of the
price acceleration to the risk factors is attributed to the risk adjustment method, and
there may be other risk factors with better ability to explain the effect of price



acceleration, which are not currently included in the model. Consequently, it can be
asserted that the presence of additional factors and the integration of various risk and
behavior models can yield different results and enhance the explanatory power of the
model.

Keywords: Effect of Price Acceleration, Profit Acceleration, Efficient Market
Hypothesis, Risk, Under Reaction.
JEL Classification: G10, G11, G14.
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INTRODUCTION

The capital market plays a crucial role in the economic growth and progress of any
country. Given the inherent high risks associated with investments in this market, the
development of tools to mitigate risk is essential. Option contracts have emerged as valuable
tools in risk management, and their pricing is a critical aspect. The Black-Scholes model is
widely used for pricing various option contracts, relying on factors such as the strike price,
asset base price, expected volatility, time to maturity, and risk-free interest rate. However, a
significant limitation of this model is the assumption of constant returns volatility. This
research aims to enhance the accuracy of forecasting European call option prices by addressing
the limitation of the constant volatility assumption and replacing it with time series models.
Specifically, the research explores the extension of the Black-Scholes model under GARCH
(Generalized Autoregressive Conditional Heteroskedasticity) volatilities to capture the
stochastic nature of volatilities and provide a more realistic representation of option prices.

MATERIALS AND METHODS

This research adopts an analytical-applied approach, utilizing data on Iran Khodro's
share prices from 9/1/1399 to 9/23/1401. The analysis is conducted using R software version
1-3-4. The methodology involves calculating volatility through standard GARCH, threshold
GARCH, exponential GARCH, and historical data. Subsequently, the Black-Scholes model

1. DOI: 10.22051/JFM.2023.43857.2828

2. M.Sc. Student, Department of Financial Mathematics, Ayatollah Borujerdi University, Borujerd, Iran.
Email: Nasrollahi_hossein@yahoo.com.

3. Assistant Professor, Department of Financial Mathematics, Faculty of Basic Sciences, Ayatollah Borujerdi
University, Borujerd, Iran. Corresponding Author. Email: haddadi@abru.ac.ir.

4. Assistant Professor, Department of Statistics, Faculty of Basic Sciences, Ayatollah Borujerdi University,
Borujerd, Iran. Email: m.goudarzi@abru.ac.ir.


https://doi.org/10.22051/jfm.2023.43857.2828
mailto:Nasrollahi_hossein@yahoo.com
mailto:haddadi@abru.ac.ir
mailto:m.goudarzi@abru.ac.ir

is extended under these stochastic volatilities. The research calculates call option prices
using this extended model and compares them across different volatilities.

An innovative aspect of this article lies in the performance analysis of pricing
models over short-term, medium-term, and long-term periods, incorporating
conditional value-at-risk for each price under analytical and simulation models.
Additionally, the research aims to utilize the conditional value-at-risk criterion to
analyze the pricing performance of these models.

FINDINGS

The research presents calculated prices and errors in three distinct periods: short-term,
medium-term, and long-term, considering three different prices. The analysis is conducted through
two methods: analytical solution and Monte Carlo simulation. A comparative assessment of the
four volatilities reveals that the Monte Carlo method exhibits a lower error. Additionally, the
research indicates that pricing errors are lower in the short term compared to the long term,
irrespective of the analytical or Monte Carlo methods. Furthermore, the study finds that the values
of value at risk closely align with conditional value at risk. In the short and medium term,
exponential GARCH demonstrates the highest conditional value at risk, whereas standard GARCH
achieves the highest in the long term. Notably, historical volatility consistently produces the lowest
conditional value at risk across all time periods, suggesting that its use in option pricing yields a
more realistic risk profile. To validate the results, call option prices were calculated using the Monte
Carlo method in all scenarios, confirming the obtained results.

CONCLUSION

The Black-Scholes model, commonly employed for pricing various options contracts,
relies on the assumption of constant return fluctuation. This research aims to predict and
compare the performance of Black-Scholes models in call option pricing, employing different
volatility approaches, including historical data and GARCH models. Given the pivotal role of
volatility in option pricing, historical volatility, standard GARCH, exponential GARCH, and
threshold GARCH were utilized to identify the optimal volatility approach based on monetary
value and time to maturity. The research further evaluated the pricing performance of the
models across short-term, medium-term, and long-term periods, concluding by determining
the conditional value at risk for each of the prices. The results indicate that, while the option
price under the Black-Scholes model aligns more closely with the market price than GARCH
models with historical volatilities, it also offers a more realistic risk assessment, making it a
recommended approach for call option pricing.

Keywords: GARCH Volatility, Option Pricing, Black-Scholes Model, TGARCH.
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INTRODUCTION

The purpose of this research is to investigate the impact of the flexibility
of the financial structure on the distribution of cash profit and the cost of capital
in companies admitted to the Tehran Stock Exchange. Flexibility plays an
important role in enabling managers to invest in the future. Capital market
problems have made it necessary for companies to maintain flexibility to take
advantage of profitable opportunities. Choosing the optimal capital structure
and different methods of financing is the main concern of financial and executive
managers of companies. The appropriate capital structure in any company
affects different areas of the company's activity. Financial flexibility acts as a bridge
between the theory and practice of financing and determining the capital structure
of companies, which is the most important determining factor in their ability to
provide financial resources to react appropriately to unforeseen events and
cases, aiming to maximize the company's value. Financing decisions in the field of
capital structure, as well as determining and choosing the best financing method and its
combination, are among the basic decisions of companies. These decisions usually
include the use of cash flows from operations, sales, and conversion of company assets
into cash as internal sources of financing, as well as borrowing from the banking system
and issuing new shares as external sources of financing.
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MATERIALS AND METHODS

The statistical community studied in this research comprises companies admitted
to the Tehran Stock Exchange, and the sample was selected using the systematic
elimination method, resulting in 103 companies. Information in the literature and
theoretical foundations of the research was collected through library references and the
compilation of relevant sources. Additionally, to test the hypotheses, audited financial
statements of the statistical population and other reports of companies admitted to the
Tehran Stock Exchange were utilized. The data gathering method involved examining
the audited financial statements of the companies through databases of the stock
exchange organization, such as Rahavard Navin software, Tadbir Pardaz, and the Kodal
website, along with library references for the financial period from 2011 to 2018. For
data analysis, the information obtained from Rahavard Navin and Tadbir Pardaz
software, as well as the stock exchange information site named Kodal, was collected in
an Excel spreadsheet. Subsequently, Eviews software was employed for hypothesis
testing and analysis.

RESULTS AND DISCUSSION

The research findings indicate a positive and significant relationship between the
flexibility of the financial structure and cash profit, company growth, and the intrinsic
value of the company's shares. Additionally, the control variables of asset return and
financial leverage exhibit a positive and significant relationship with the cash profit
variable and company growth. However, no significant relationship was observed
between the flexibility of the financial structure and the cost of capital. The control
variables of asset return and financial leverage, on the other hand, demonstrated a
positive and significant relationship with the cost of capital variable. Furthermore, the
control variables of book value to market, return on assets, and financial leverage were
found to have a negative, positive, and positive and significant relationship with the
intrinsic value of the company's shares, respectively. In terms of the relationship
between the flexibility of the financial structure and the debt ratio, no significant
relationship was identified. The control variables of company size, asset return, and
financial leverage, however, showed a negative, positive, and positive and significant
relationship with the debt ratio variable, respectively.

Keywords: Financial Structure Flexibility, Cash Dividend, Cost of Capital, Company
Growth, Intrinsic Value, Debt Ratio.
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INTRODUCTION and THEORETICAL FOUNDATIONS

Based on financial theories, several factors influence the liquidity of shares and
the future investment of a company. Understanding these factors is crucial for
evaluating and allocating the optimal level of the company's resources to investment
projects. An increase in stock liquidity is positively associated with a rise in market
investment, as the financial assets of companies are discounted at a lower cost of capital
rate when the liquidity of the capital market increases (Amihud and Mendelson, 1988).
Efficient and effective investment is a key factor for sustainable economic
development. To achieve this, economic units seeking to invest in various plans and
projects must carefully consider the threshold or amount of investment in accordance
with their limited resources (Moradi et al., 1400). Financial development is also a
critical consideration in the world's economic systems, where the issue of limited
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financial resources or financial constraints is a significant challenge. Companies
encounter funding restrictions when there is a substantial gap between internal and
external expenditures of allocated funds (Heidari Heratmeh and Shirin Bakhsh, 2016).
The financial constraints examined in this research encompass financial leverage,
interest rates, and the Kaplan and Zinglas index. Furthermore, financial development
plays a major role in influencing the capital structure of companies. The development
of financial markets in an economy is closely linked to the development of the entire
country. Financial development serves as the foundation for enhancing liquidity,
optimizing resource allocation, identifying and financing suitable investment
opportunities, and managing and diversifying risk (Duko et al., 2011). Therefore, the
objective of this research is to investigate the interactive effect of financial restrictions
and development on the relationship between stock liquidity and the future investment
of a company.

In alignment with the research goals and grounded in theoretical foundations, the

research hypotheses were formulated as follows:

Hypothesis 1: Amihud's multidimensional liquidity measure has a positive and
significant effect on the company's future investment.

Hypothesis 2: Financial constraint has a significant and negative interactive effect
on the relationship between Amihud's multidimensional liquidity criterion
and the company's future investment.

Hypothesis 3: Financial development has a significant and positive interactive
effect on the relationship between Amihud's multidimensional liquidity
measure and the company's future investment.

METHOD

The study is based on the regression model of combined data. Data from 111
companies admitted to the Tehran Stock Exchange during the period from 1394 to 1398
have been collected and utilized to test the research hypotheses.

DISCUSSION AND FINDINGS

Regarding the first hypothesis, the research findings indicate that Amihud's
multidimensional liquidity criterion has a positive and significant effect on the
company's future investment. In general, it can be stated that the increase in share
liquidity contributes to higher cash flows for the company, leading to a reduction in the
cost of capital and decreased investor risk. Consequently, this trend results in an

..I Mehdi Khorramabadi, Soheila Lashgarara, Maryam Asadi

Investigating the Interactive Effect of Financial Constraints and Development .

16


mailto:mehdi.khorramabadi@gmail.com
mailto:mehdi.khorramabadi@gmail.com
mailto:mehdi.khorramabadi@gmail.com
mailto:mehdi.khorramabadi@gmail.com
mailto:s.lashgarara@gmail.com
mailto:s.lashgarara@gmail.com
mailto:s.lashgarara@gmail.com
mailto:s.lashgarara@gmail.com

17

Journal of Financial Management Strategy / Vol. 11, No. 43, Winter 2023

increased inclination of the company towards future investments. For the second
hypothesis, which posited that financial constraints moderate the relationship between
Amihud's multidimensional liquidity and the company's future investment, three sub-
hypotheses related to financial leverage, interest rate paid, and the KZ index were
tested. While the sub-hypotheses were confirmed in terms of the significance of the
relationship, they were rejected in terms of the direction of the relationship. This
suggests that the interactive variable of financial constraints amplifies the relationship
between Amihud's multidimensional liquidity and the company's future investment.
Additionally, the interactive variable of financial development strengthens the
relationship between Amihud's multidimensional liquidity and the company's future
investment.

CONCLUSION

Based on the research results, higher share liquidity induces a change in
the company's future investment level, specifically an increase. This change
is attributed to increased cash flow, reduced costs of capital associated with
future investments, and improved overall financial conditions. Additionally,
the coefficients and directions associated with the measurement criteria of
the interactive financial constraint variable-such as financial leverage, interest
rate paid, and the Kaplan and Zinglas index (KZ)-indicate a positive and significant
moderating role of this variable in the relationship between share liquidity and
the company's future investment. Higher values of these criteria intensify
this relationship. Furthermore, the market value to GDP (financial development index)
exhibits an interactive role in the relationship between liquidity and future investment.
An increase in this index strengthens the relationship between the independent
variable (liquidity) and the dependent variable (future investment). Therefore, based
on the research findings, which highlight the positive and meaningful relationship
between liquidity and company investment, it is recommended to investors
and company management to consider the importance and role of stock liquidity in
their investment decisions. Additionally, the financial restriction index and
financial development factor should be taken into account for a more comprehensive
evaluation and achieving more favorable results. Finally, the research suggests that
stock exchanges and securities organizations should rank companies based on criteria
related to financial constraints and financial development. This ranking can provide



investors with more informed decision-making tools when considering investment
opportunities.

Keywords: Liquidity, Investment, Financial Limitation, Financial Development,
Multidimensional Liquidity of Amihud.
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INTRODUCTION

The research aims to explore the impact of capital structure determination policies,
specifically conservative and non-conservative policies, on the risk of stock price
crashes. Existing empirical and theoretical evidence suggests that companies favoring
financial conservatism tend to have lower leverage, higher cash reserves, experience
slower growth, and may face market repercussions due to excessive conservatism.
Capital markets often react negatively to extreme conservatism. Consequently, it is
hypothesized that a conservative capital structure increases the risk of future stock price
crashes. Moreover, empirical findings indicate that information asymmetry allows
managers to conceal unfavorable news, potentially resulting in a sudden stock price
drop when the news is eventually disclosed. Theoretically, information asymmetry is
linked to financial flexibility through reduced debt and increased cash, and conservative
financial practices involve avoiding excessive investment of surplus cash and
utilization of debt capacity. Therefore, it is anticipated that companies characterized by
higher information asymmetry will exhibit a more pronounced effect of a conservative
capital structure on the risk of future stock price crashes. Additionally, companies in
the growth and introduction stages often prioritize investments for expansion, resulting
in higher debt levels and lower cash reserves. In these growth stages, management is
more likely to adopt a bold approach to capital structure. Given this context, a
conservative capital structure in growth and introduction stages is expected to heighten
the risk of stock price crashes. The research aims to investigate and analyze these
expected impacts across different stages of a company's life cycle.
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MATERIALS AND METHODS

The current research is a quantitative, applied, and post-event study. Data were
collected using the document mining method through the new Rahvard software,
specifically by studying the audited financial statements of companies listed on the
Tehran Stock Exchange. The statistical population was determined using the systematic
elimination method, resulting in a sample of 143 companies after applying sampling
restrictions. The research period spans from 2012 to 2021, and multivariable regression
models were estimated, taking into account the fixed effects of both the year and
industry.

RESULTS AND DISCUSSION

The findings of the research suggest that a conservative capital structure does not
exert a significant impact on the stock price crash risk. Despite emphasizing the role of
information asymmetry in the relationship between conservative capital structure and
stock price crash risk, the life cycle of the company does not appear to have a significant
effect on this relationship.

CONCLUSION

The research suggests that companies with a conservative capital structure are
more likely to seize suitable investment opportunities, reduce opportunistic behavior,
and face a lower risk of stock price crashes. This conclusion holds true even in Iran's
inflationary economy. Supplementary tests indicate that the results remain consistent
when debt related to facilities is considered in the calculation of financial conservatism.

The research further suggests that the average characteristics of companies with
conservative and non-conservative capital structures, as measured by credit of net debt
ratio and debt ratio based on facilities, can influence the results. Therefore, analysts and
creditors are advised to take into account these ratios when assessing the risk of future
stock price falls.

Additionally, the research model only considers the size of the company as a
control variable. Future research is recommended to incorporate other control variables
that may affect the risk of future stock price falls, thereby enhancing the explanatory
power of the model. Moreover, using alternative indicators for measuring financial
conservatism based on relevant criteria is suggested for future studies.

INNOVATION

The current study represents a pioneering analysis of the determinants of
conservative financial policy. It breaks new ground by investigating the influence of a
conservative capital structure on the risk of stock price crashes, incorporating
considerations of life cycle adjustment and information asymmetry. This research
contributes to the existing literature on financial conservatism, particularly in the
context of inflationary economies, and sheds light on its nuanced effects.

Keywords: Conservative Financial Policy, Stock Price Crash Risk, Financial Flexibility,
Information Asymmetry and Life Cycle.
JEL Classification: G32, 016, D53.
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INTRODUCTION®

The study aims to explore the various factors influencing the financial stress of
individual investors in the capital market and elucidate the intricate relationships
between economic and non-economic components of financial stress, along with their
consequences. The significance of public participation in the capital market is
emphasized, as the accumulation of micro-savings from individuals plays a crucial role
in forming capital—a pivotal factor in economic development. Economists have
historically focused on understanding economic growth and the role of financial capital
in this process. Identifying and addressing challenges in the capital market has been a
constant endeavor. Given the increasing number of individual shareholders and the
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substantial value of their transactions in the country's capital market, understanding the
psychological factors and behaviors of these investors becomes imperative. Economic,
social, political, and other variables can impact their trading approaches. Consequently,
a precise understanding of the factors affecting the financial behavior of individual
investors is essential for implementing effective programs to guide their investments in
a scientific and systematic manner. By delving into the components influencing the
financial stress of individual investors, the research aims to contribute to the recognition
and understanding of the public's concerns in the securities market. Addressing these
financial stressors is crucial for building and enhancing public confidence in the capital
market, ultimately fostering economic growth and development.

MATERIALS AND METHODS

The research method is characterized by a mixed exploratory approach, utilizing
a survey strategy within a single-section timeframe. Data analysis was conducted using
MAXQDAV10, SPSS, and Excel software. The research method involves the following
steps:

A. Consolidation of qualitative research data: Identification of economic and non-
economic factors influencing financial stress and its consequences was achieved
through the meta-synthesis technique, following the seven stages proposed by
Sandelowski and Barroso (2007). This stage involved reviewing 204 studies from 1989
to 2019 and extracting relevant factors from 59 selected studies.

B. Compilation of extracted variables: Using the fuzzy Delphi technique, mental
data from panel members of experts were converted into nearly objective data through
an interview process. The content validity ratio (Lawshe) was employed to confirm or
reject the components identified by panel members.

C. ldentifying the pattern of relationships between economic and non-economic
components of financial stress: In the third step, the Demetel technique, based on the
principles of graph theory, was employed to extract relationships and determine the
intensity of interaction and mutual influence among economic and non-economic
components of financial stress within the studied graph.

RESULTS AND DISCUSSION

The findings of the research indicate the identification of 137 items (111 items
related to financial stress and 26 items related to outcomes) through the Meta-Synthesis
method. Subsequently, through expert interviews, an additional 24 items and 3 new
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components were suggested. Among the proposed items, 19 are associated with
financial stress, and 5 are linked to the consequences of financial stress. Regarding the
proposed components, 2 are related to financial stress, and one component is related to
the consequences of financial stress.

The content validity index calculation demonstrates the acceptance of
these components by the panel of experts, with complete consensus. Following
the fuzzy Delphi process, a total of 5 economic and 5 non-economic components
affecting the financial stress of individual capital market investors were identified,
comprising 109 items. Additionally, 2 economic components and 2 non-economic
components related to the consequences of financial stress were confirmed, totaling
25 items.

CONCLUSION

The research findings reveal that the economic component "government
decisions" has the highest impact with a score of 2.8775 and, simultaneously, the
least influence among the economic components with a degree of impact of 1.1918.
On the non-economic side, the component "Implications for society (non-individual)"
is the most ineffective with an impact of 0.6943, while also having the highest
impact among the components with a score of 2.7156. The results obtained from
the Demetel technique suggest that the consequences of financial stress exhibit the
least intensity in terms of the R index, but conversely, they have the most impact
on financial stress components according to the C index. This observation aligns
with financial and economic realities. Moreover, the economic component
"legal factors and related standards" holds the highest weight and importance among
components influencing the financial stress of individual shareholders, with a rate of
4.3214. Conversely, the economic component "consequences for the economy" has the
lowest weight and importance among the outcome components of financial stress, with
arate of 3.1267. The component "government decisions" emerges as the most important
cause of financial stress with a net impact of 1.6858, while the component
"consequences for society (non-individual)" has a net impact of -2.2013, signifying its
significance as the most crucial component of financial stress. In terms of net effect,
variables related to financial stress are greater than zero, indicating their influence on
outcome variables of financial stress. Conversely, all components of the outcome
variable of financial stress are less than zero, suggesting their susceptibility to the
influence of financial stress components. This study contributes a comprehensive list



of items and components affecting the financial stress of real capital market investors
and its consequences.
Keywords: Financial Stress, Individual Investors, Capital Market.
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INTRODUCTION

The evidence from previous studies on measuring financial flexibility has
primarily relied on Western literature, which may not necessarily be suitable for
developing economies such as Iran. Previous research has often employed "single
indicators" to measure financial flexibility. For instance, some studies used leverage to
indicate debt capacity (Billet, King & Mauer, 2007; Denis & McKeon, 2012; Marchia
& Mura, 2009), while others utilized cash holdings (Chen, Harford & Lin, 2017;
Hoberg, Phillips & Prabhala, 2014; Riddick & Whited, 2009). Additionally, certain
studies employed multiple variables to measure financial flexibility through a
composite index (Arslan-Ayaydin, Florackis & Ozkan, 2014; Gamba & Triantis, 2008;
Rapp, Schmid & Urban, 2014). Recognizing that financial flexibility signifies a
company's ability to effectively respond to unexpected shocks, exploit investment
opportunities, and acquire capital at low cost, the study by Chang & Ma (2018)
highlights the importance of considering cash retention and potential cash inflow in
creating low-cost cash flows. This, in turn, helps in maintaining financial security and
addressing financial constraints. Consequently, the current research aims to develop a
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multi-dimensional adjusted Financial Flexibility Index (FFI) that accurately reflects the
specific characteristics of the Iranian stock exchange.

MATERIALS AND METHODS

Based on the research's purpose of determining the optimal measure of financial
flexibility suitable for the financial market of Iran, the study can be classified as
developmental-applicative in terms of its objective and descriptive in terms of its
implementation method. The data collection methods employed include documentary
and library methods. Information required for the research literature and theoretical
foundations has been gathered through books, both foreign and domestic magazines.

To extract the modified model of financial flexibility, the researchers utilized a

questionnaire to weight the indicators using the Analytic Hierarchy Process (AHP)
method. Additionally, the necessary statistical data were extracted from the financial
statements of companies listed on the Tehran Stock Exchange. The research focused on
a sample of 180 companies over the period from 2007 to 2017.

The overall research methodology encompasses several steps:

1. Conducting an exploratory search in relevant texts to extract the initial
framework of the research based on definitions of financial flexibility. The
primary framework was developed following the research methodology
outlined by Chang and Ma (2018).

[ Financial Flexibility |
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Figure 1. The basic framework of determinants of adjusted financial
flexibility index
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2. The researchers employed hierarchical analysis to validate and assess factors
as indicators of financial flexibility suitable for Iran's financial market,
assigning weights to the criteria of the first-level index. At this stage, the
opinions of 15 academic and professional experts were gathered and utilized
to assign weights to the first-level indicators.

3. In the third stage, the researchers calculated the values of the first-level
indicators for each year of the company. This calculation allows for the
determination of the amount of financial flexibility based on the weights
assigned to the four indicators in the second stage. Essentially, at this stage,
the second-level index criteria are applied. These criteria, as illustrated in
Figure (1), serve as secondary indicators (second level) used to calculate the
main indicators (first level).

3. RESULTS AND DISCUSSION

The results obtained from the consensus of experts regarding the weighting of
indicators revealed that, in the multi-dimensional model of financial flexibility
extracted, cash retention takes the first priority, followed by financing ability, financing
cost, and financial constraints. This indicates that, according to experts, cash reserves
play the most significant role, comprising 57.9% of the weight in the flexibility index.
Furthermore, among the main indicators weighted by experts, the financing ability
index is measured through three sub-indices: Internal Equity Financing Capability,
External Equity Financing Capability, and External Spare Debt Capability. The weights
assigned to these sub-criteria were determined using the coefficient of variation to
measure the financing ability based on them. The results showed that, in Iran’s capital
market, External Spare Debt Capability carries the highest weight, while External
Equity Financing Capability has the least impact on the company's ability to finance.
This suggests that companies in Iran's market may find it easier to secure financing
through debt.

CONCLUSION

The research results align with the hierarchical theory of capital structure,
indicating a preference among companies for debt financing over equity financing,
which is perceived as more costly. Given the emphasis on Cash reserves in explaining
financial flexibility according to expert opinions, it is recommended to managers and
financial policy makers of companies to orient the organization's strategy towards
maintaining ample cash reserves. This strategic move enables companies to respond
appropriately to unforeseen problems and shocks. Furthermore, it is suggested to the



stock exchange organization to assess the financial flexibility of companies based on
such multi-indicator models. Ranking companies according to their financial flexibility
could provide valuable information for potential investors and shareholders. This
approach allows stakeholders to make more informed decisions, considering the
financial flexibility of companies, thus contributing to a more transparent and well-
informed investment environment.
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INTRODUCTION and THEORETICAL FOUNDATIONS

Cultural intelligence is a crucial tool for effectively navigating tasks within diverse
and heterogeneous work environments. This form of intelligence represents a distinct
ability and skill that empowers individuals to perform tasks adeptly in multicultural
settings. Having cultural intelligence enables managers to interpret emotional behaviors
within different cultural contexts and respond appropriately based on specific cultural
norms. This capability positions them to stay competitive and excel in comparison to
other managers.

In the current globalized business landscape, "cultural intelligence” has emerged
as an essential lever for leaders and managers. Organizations and managers who
recognize the strategic value of cultural intelligence can leverage cultural differences
and diversity to gain a competitive edge and establish superiority in the global market.
Cultivating cultural intelligence is not just about understanding diverse cultures but also
about utilizing that understanding to drive success in a multicultural and interconnected
world.

In today's globalized business environment, characterized by the expansion of
capital markets and increased investment, the quality of financial information reported
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by companies has become a crucial concern. The significance of high-quality
information lies in its role in facilitating accurate decision-making, ensuring the proper
allocation of financial resources, and contributing to overall economic welfare. Against
this backdrop, the cultural intelligence of financial managers emerges as a key factor
shaping the competitive landscape in the business environment. Companies are
continually compelled to monitor the business environment, make timely decisions, and
respond swiftly to emerging opportunities and threats.

The ability to collaborate with individuals from diverse cultural backgrounds is
contingent upon recognizing and understanding cultural differences, encompassing
various ethnic and national groups. Across most countries, achieving a balance between
work and personal life is considered a pivotal factor influencing job satisfaction.
Neglecting the quality of work life for an organization's employees can significantly
diminish the overall effectiveness and efficiency of the organization. In essence, the
cultural intelligence of financial managers has become instrumental in navigating the
complexities of today's business world, fostering adaptability, and ensuring that
companies remain agile in the face of dynamic challenges and opportunities.

The stock exchange serves as an economic market where securities are bought and
sold in accordance with established rules and regulations. The decisions made by both
potential and existing investors in this market extend beyond quantitative and rational
analyses alone. The quality of financial reporting significantly influences their
decisions concerning market interactions. Research in the realm of cultural intelligence
indicates that financial managers are impacted by cultural intelligence in their analyses,
contributing to the optimization of decision-making processes.

Despite cultural intelligence being a focal point for numerous researchers and
experts as a means of enhancing decision-making capabilities, there has been a lack of
comprehensive efforts to assess cultural intelligence. In other words, the role of cultural
intelligence as a novel paradigm in the domain of organization and management,
particularly in finance, has not been adequately elucidated. Consequently, the present
research aims to investigate the impact of cultural intelligence among financial
managers on the quality of financial reporting for companies listed on the Tehran Stock
Exchange.

MATERIALS AND METHODS

The research utilized David Livermore's standard cultural intelligence
questionnaire alongside information from the financial statements of companies listed
on the Tehran Stock Exchange to assess the quality of financial reporting. Data
pertaining to 98 companies admitted to the Tehran Stock Exchange from 1392 to 1396
were collected and processed for analysis. The modified Jones model was employed to
gauge the quality of financial reporting in this study.

With a practical orientation, the research aimed to elucidate relationships between
variables, offering insights and recommendations. It assumed a correlational
descriptive nature. E-views version 8 software facilitated the statistical data analysis
and hypothesis testing.

Research findings indicated that cultural intelligence enhances the judgment
capabilities of financial managers, contributing to improved performance and favorable
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outcomes for the organization. Managers exhibiting higher cultural intelligence
demonstrated greater adaptability to organizational conditions, resulting in enhanced
performance and organizational excellence. The results further suggested that
companies surveyed are increasingly incorporating new tools, including cultural
intelligence, to aid financial managers in analysis, decision-making, reporting, and
inquiry. This integration is aimed at facilitating appropriate and timely decisions,
ultimately enhancing the quality of financial reporting.

RESULTS AND DISCUSSION

The study's findings revealed several key insights. Firstly, the motivational
dimension of cultural intelligence highlighted that the interest and career aspirations of
financial managers in the surveyed companies positively impacted the quality of
financial reporting. Adequate motivation among financial managers, driven by an
internal desire to engage and build relationships with cultural organizations, facilitated
positive and effective interactions with individuals from diverse cultures. This
motivation created an environment conducive to employees performing their work with
logical planning, managing productive relationships, and delivering favorable
outcomes in the organization. The manager's understanding of cultural similarities and
differences played a crucial role in enhancing employee job performance and,
consequently, improving the overall quality of financial reporting.

Moreover, the research indicated that financial managers who developed the
metacognitive component of cultural intelligence within a market-based organizational
culture exhibited better abilities to monitor, experience, analyze, and regulate their
behavior in various cultural situations. These managers, equipped with a suitable
strategy, were adept at anticipating cross-cultural encounters, scrutinizing assumptions
during such encounters, and adjusting mental maps if real experiences diverged from
prior expectations. This heightened metacognitive awareness empowered managers to
navigate cultural complexities, gaining a competitive edge and influencing the market.

Furthermore, the study underscored the significance of the behavioral dimension
of cultural intelligence. The appropriate verbal and non-verbal reactions of financial
managers when interacting with individuals from diverse cultures were identified as
influential factors on the quality of financial reporting. The behavioral dimension
fostered consistency in the verbal and non-verbal behaviors of financial managers,
enabling them to adapt seamlessly to different people and cultures in various situations.
This adaptability facilitated effective communication and interactions, allowing
financial managers to approach their job responsibilities with logical planning and
organization, aligned with organizational conditions and positions. Consequently, this
adaptive behavior positively impacted the performance of assigned job duties,
ultimately contributing to the enhancement of the quality of financial reporting.

CONCLUSION

The study highlights the existing gap between scientific exploration of cultural
intelligence and its practical implementation within organizations. While numerous
scientific studies have detailed the concept of cultural intelligence and its advantages,
the practical application of cultural intelligence has received limited attention. This
research aims to bridge the divide between theoretical knowledge and practical



implementation, presenting experimental results that encourage organizations to adopt
and apply cultural intelligence.

In a diverse country like Iran, where individuals from various cultures,
subcultures, local tribes, and regions converge in organizational settings, cultural
intelligence becomes pivotal. It enhances people's adaptability, fosters successful
interactions with individuals from different cultural backgrounds, improves teamwork,
and contributes to overall effectiveness and performance. The research underscores that
elevating the cultural intelligence of financial managers can predict their alignment
with the desired organizational culture. This predictive capability aids both managers
and job applicants in anticipating the cultural fit before joining an organization.
Consequently, it enables managers to make informed decisions, avoiding the
recruitment of individuals whose cultures may not align with the organization's cultural
values.

Given the absence of prior research on the relationship between cultural
intelligence and the quality of financial reporting in Iran, this study pioneers in
exploring this connection using Jones' modified model. Future researchers are
encouraged to employ various tools and models to measure financial managers' cultural
intelligence comprehensively. Comparing and analyzing the outcomes of their studies
with the findings of this research can contribute to a deeper understanding of the role
of cultural intelligence in financial and accounting variables within the Iranian context.
This collaborative effort may facilitate the development of effective strategies for
integrating cultural intelligence into financial management practices, ultimately
enhancing organizational performance.

Keywords: Cultural Intelligence, Financial Leverage, Firm Size, Financial Reporting
Quality, Stock Exchange.
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ABSTRACT

Digital currency is a virtual form of currency that relies on encryption principles
to authenticate transactions. It represents the first decentralized electronic payment
system, successfully addressing the challenge of double-spending in virtual currencies.
The primary objective of digital currency is to streamline financial and monetary
processes without the need for intermediaries like banks. In this context, governments
and banks are unable to exert significant control over this form of currency. As of now,
Iranian Islamic banking lacks established regulations regarding the use of digital
currencies, leading to various risks associated with the use of foreign currencies by
banks and the country as a whole. The research conducted initially evaluates the risks
linked to a currency portfolio utilized by banks in Iran, employing the value-at-risk
approach. Subsequently, the study incorporates digital currency into the portfolio and
reassesses the associated risks, ultimately presenting an optimal hybrid portfolio model.
The research findings indicate a reduction in the risk of the hybrid portfolio compared
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to the original mixed portfolio. This suggests that the inclusion of digital currency in
the portfolio has a risk-mitigating effect, emphasizing its potential benefits in financial
strategies and risk management.

INTRODUCTION

The adoption of digital currency in Islamic banking in Iran aims to address the risks
associated with traditional currency transfer methods, such as different prices, lengthy transfer
processes, and high SWIFT fees. Digital currency offers advantages such as enabling quick
and low-cost payments irrespective of geographical locations through the internet. Moreover,
the decentralized nature of digital currency transactions makes them less susceptible to
tracking, potentially easing international financial transfers under sanctions.

Some authorities have acknowledged the use of digital currency as a means of
ensuring economic integrity and compliance with the law. Given these considerations,
the research seeks to explore the potential of safe investment in digital currency within
the context of Islamic banking in Iran. This involves evaluating the impact of digital
currency on currency portfolios within Iranian banks, considering factors such as risk,
efficiency, and optimization.

The primary objectives of the research are as follows:

1. Assess the risk and return associated with the existing currency portfolio.
2. Examine the impact of incorporating digital currency into the currency
portfolio in terms of risk and return.

By addressing these questions, the research aims to provide insights into the
optimal combination of digital currency with other currencies in the portfolios of
Iranian banks. This analysis will contribute to understanding the risk-return profile and
potential benefits of integrating digital currency into traditional currency portfolios.

MATERIALS AND METHODS

To conduct the research, first, the price changes of digital currency and other currencies
used in Iranian banking have been extracted. Then, the price changes of digital currency and
the currencies of EUR, CNY, TRY, AED, INR, RUB, KRW, and JPY were extracted in terms
of USD in the 3-year period from 2016 to 2018. Considering the fluctuations of exchange rates
during a three-year period, the aim is to estimate the amount of VVaR for a time horizon of 10
days in the future. It is also assumed that the desired level of confidence is 95%. The steps of
measuring the value at risk and creating an optimal portfolio for investing in digital currencies
will be as follows (Rai and Saeedi, 2013).

Step 1) The rate of return based on the daily price is calculated discretely based on
the formula of equation (4) R;. is the return of asset (i) on the (t) day and P, . is the price
of the asset (i) on the (t) day

Pi,t - Pi,t— 1

Ri,t = P
it-1

(4)
Step 2) After calculating the daily yield of each currency, the statistical indicators
of the mean and standard deviation of the daily yield of currencies will be determined.
Step 3) Using equation (5), the value at risk is calculated:
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VAR; = M;6;ZNT (5)
(i,j) are the number of currencies (assets), VAR, is the value at risk for investing in

the (i) currency, M; is the market value of the (i) currency or the (i) currency rate on the

last day for which information is available, o; is the standard deviation of the daily
return for the (i) currency, Z, is a point on the normal probability diagram for which
the desired error will be a% (Zy/05 = Z, =1/645) = 1.645), VT is the studied time

interval in the future (/T is equal to 10 days in the future has been)
Step 4) Calculating the covariance of the daily return of two currencies
Step 5) Calculate the total return of the existing portfolio using equation (6)

5
Ry = Z W, R, (6)
i=1 .

Ry is the total return of the existing currency portfolio, W; is the current share
(weight) of the (i) currency (for i=1,2,3,3,4,5) in the currency portfolio, R;is the
average daily return of the (i) currency (for i=1,2,3,3,4,5)

Step 6) The optimal value at risk for the entire currency portfolio can be calculated
using the following relationship (7):

5 5 5 5
VaR = o} = ZaiZWiz+ZJJ-ZVI/J-2+ZZZVVL-VV]-COV(L]) @)
i=1 =1 '

i=1 j=1

VaR = o} value at risk of the entire currency portfolio, 3 W;, the total share or
weight of currencies (assets (i) (for i = 1,2,3,4,5) in the optimal portfolio that must be
calculated. (Rai and Saeedi, 2013).

Step 7) Calculate the optimal value of o7 and W; using model (2)

In the implementation of the linear programming model (2), the goal is to take into
account the share (weight) of each currency and calculate the total return of the existing
currency portfolio (Ry), what is the weight of each currency (w;) so that the total risk
of investment in the currency portfolio reaches the lowest level. Therefore, by placing
the relevant numbers in the above model, it is possible to minimize the amount of
investment risk in the currency portfolio. (Rai and Saeedi, 2013).
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After obtaining the optimal weight value used in the portfolio of currencies based
on covariance coefficients using Lingo software, it is placed in the value at risk formula
VAR; = M;0;Z,~/T and The minimum loss or risk is obtained based on the desired time
horizon.

RESULTS AND DISCUSSION

The average, standard deviation of daily returns, and value at risk related to 8
currencies and digital currencies separately have been calculated using Excel software
and are presented in Table (1). In Table (1), digital currency exhibits the highest average
daily return. Additionally, the value at risk for 8 foreign currencies and digital currency,
with an error margin of 0.5% over the next 10 days, has been calculated using the last
daily rate of 2018 and is expressed in USD.

Table 1. Statistical indicators and value at risk of foreign currencies and
digital currency in the period of 3 years from 2016 to 2018 (10~3) (research

findings)
gjrrpeen(c); AED | INR | RUB | TRY | KRW | JPY | CNY | EUR ci:?elﬁcly
s 1097 | 1097 | 1097 | 1097 | 1097 | 1097 | 1097 | 1097 1097
d';\llj %ed 0/0 00 | 06 | 06 | 0/t | 01 | 01 | 0N 217
(?;?/?a(ijt?cr)i 01 73 | 22 | 43 | 10/8 | 0/4 | 4/5 | 3/4 40/7
Valueatrisk | 2/9 | 2657 | 823/2 | 198 | 6296 | 277/5 | 16177 | 1506 | 7933

After calculating the value at risk, the covariance related to the return of two
currencies was calculated, which can be seen in table (3).

Table 2. VVariance-covariance matrix of daily returns of currencies and digital
currency from 2016 to 2018 (10~°) (research findings)

EUR | CNY | PY | KRW | TRY | RUB | INR | AED C'i:?e'fc'y
EUR | 215 | 3/ | 91 | 17 | -50 | -1/7 | -0/3 | 0/0 2/9
CNY 5/6 | 0/20 | 0/48 | -0/26 | -0/05 | 0/04 | 0/0 /4
Y 33/3 | 6/1 -1/0 -2/8 0/1 0/0 3/6
KRW 30/3 | -9/8 | -03 172 | 0/0 5/4
TRY 1315 | -5 | <113 | 00 -48/6
RUB 84/6 1”1 0/0 107
INR Y
AED 0/002 | 00
cla:?é;acly 1658
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After calculating the variance-covariance matrix, we first measured the total return
and optimal risk values related to the weights of 8 currencies using Lingo software.
Then, we added the digital currency to the portfolio of 8 currencies and again calculated
the total return and optimal risk values of the created portfolio. The results of the
calculations are presented in Table (4). It should be noted that the weight of the 8
currencies is considered equal to 0.125, and the weight of the 8 currencies with the
digital currency is considered equal to 0.111.

Table 3. Total portfolio return and optimized values extracted from Lingo
software for currencies with digital currency between 2016 and 2018
(research findings)

Name of | \epy | |NR | RUB | TRY | KRW | Py | Ny | EUR | Digital

Currency Currency Total

Currency

r_etum 0/0 0/0 0/75 0/75 | 0125 | 0/125 | 0/125 | 0/125 - 20
W;R;(10™%)

optimal
weights of
currencies | 0/170 0/0 | 0/234 | 00 0/0 0/0 | 0595 | 00 - 6/379
Wi)

portfolio
return with
digital 00 | 00 | 067 | o667 | o/t | o/ | osm | o/ 3/0 4/78
currency
W;R;10™%)
Optimum
portfolio
weights
with digital | 00 | 0083 [ 0332 | 00 | 00 | 00 | 051 | 00 007 | 1861
currency
Wi)

According to the optimal values obtained in table (4), the measurement of the
value at risk related to 8 currencies and the portfolio created with digital currency will
be according to the following calculations:

Value at risk related to 8 currencies:

VAR=6/3795x1/645x\10 = $13.1390

Value at risk related to the portfolio created with digital currency:

VAR=V1/861x1/645xN10 = $7.0981

The above results indicate that with a 95% probability in a time horizon of 10 days
in the future for the portfolio of 8 currencies in the amount of 13.1390 dollars, and for



the portfolio created in combination with digital currency in the amount of 7.0981 will
not bring more losses.

The difference between these two values at risk indicates that, with the addition of
digital currency to the portfolio of foreign currencies, the amount of risk has decreased
to 6/04093.

Table 4. The amount of difference in the value at risk related to the portfolio
of 8 currencies and the portfolio created with digital currency (research

findings)
VAR VAR .
@ currencies) ( (8 currencies in combination with digital currency | AAmount of difference
13/13909 7/0981$ 6/0400$

CONCLUSION

As observed in the calculations related to the findings of the research, adding
digital currency to the portfolio of currencies in Iranian banks reduced the overall risk
of the portfolio. The research results confirm that investing in digital currencies by
Iranian banks can help reduce the risk in their currency investments when combined
with foreign currency portfolios. According to the research, incorporating digital
currency into the portfolio of foreign currencies led to a reduction in the value at risk
by $6.0409.

The absence of laws related to digital currency transactions in Iran may prevent
investors from benefiting from the advantages of these currencies. The enactment of
laws pertaining to the use of digital currencies can influence the risk and return of the
bank's currency portfolio. In times of political sanctions, these types of currencies can
be leveraged to counteract political restrictions.

Suggestions for future research:

e Calculate the value at risk related to the digital currency portfolio using
different methods and compare them with the current method.

e Evaluate different types of digital currencies in the currency portfolio of
banks in terms of their impact on risk and return.

Keywords: Digital currency, Islamic Banking, Portfolio Optimization, Foreign Exchange
Portfolio, Risk.
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3. IN-TEXT CITATION

Persian references in the text should be placed in parentheses including (last
name, year, and page number). English references should be inserted in the text in
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terms and English equivalents should also be included in footnote. English terms
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4. REFERENCES
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place of publication, publisher name.
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volume number, place of publication, page number.

5. CHARTS AND TABLES TITLES
Title of the tables should be written at the top and title of the charts should
appear below. Number from 1 (number) so used.

6. OTHER TERMS AND CONDITIONS
e The submitted paper should not be published elsewhere in Persian
language Iranian and non-Iranian journals and has not been submitted
elsewhere at the same time.



e Journal articles that do not follow the form and structure in the

instructions for author section will not be considered for further process.

o Journal is eligible to edit the papers without changing its content and

submitted papers will not be returned.

e The corresponding author or authors are responsible for the accuracy of

the submitted paper.
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last name and date of submission.
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Essays sent to the Publication should not be sent simultaneously to other
publications.
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The Publication may edit sent essays without changing the content and it
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All the following conditions should be met by professors and researchers
in their essay writing in order to be accepted by the Journal to publish.

Essay Form

Essays should be sent exclusively to the web address http: //jfm. alzahra.
ac. ir in the software word, A4 papers (top margin 4 cm, bottom margin 6. 5
cm, left margin 4 cm and right margin 5 cm) by Font 11 Times New Roman
and line spacing 1 cm.
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» The cover should contain the title; author (s) name (the author responsible
for corresponding should be marked with an asterisk), scientific grade,
and the name of institution or university where (s) he works in. Full office
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