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Abstract

One of the characteristics of the financial market, especially the stock market,
is the effects of behavioral factors and on other financial and non-financial
markets. There are several factors that affect the return of a stock exchange.
We can refer to political, socio-cultural, technological and finally economic
factors. A stock market is an economic market in which securities are traded
under specific rules and regulations. Accordingly, in this study, the effect of
behavioral financial arguments and other financial markets on stock market
returns based on quantitative analysis has been studied. This article tries to
examine how exchange rates, gold, and oil as key factors of a model can
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explain fluctuations of the stock market index. so the effect of those variables
on the stock market index in the period 2008 to the first six months of 2018 has
been analyzed using the FIAPGARCH-X model. The results of the analysis
show that the effect of exchange rates on the stock market fluctuations is
greater than the other two factors. The results also indicate that there are
asymmetric effects of increased returns on the stock market, which is
consistent with behavioral bias in behavioral finance.
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Introduction

Contrary to popular belief in modern financial theory which states that
decision-makers behave quite rationally to seek to maximize their profits,
studies conducted in the field of the financial-behavioral show that the human
decision-making process is not completely logical and not based on complete
information, but the decision-maker uses mental shortcuts in the process which
can also lead to useless decisions (Kian, 2013). Most of the time, financial-
behavioral factors examine the decision-making processes of the investors'
perceptions and their reactions to different financial market conditions, and
they mostly emphasize on the impact of personality, investors' cultures and
judgments based on investment decisions. Knowing the behavioral biases
makes the investors more aware of their decision-making process, and if faced
with biases, they can react well and avoid deviations in decision making
(Abdolrahimian et al, 2018). This article, using financial-behavioral teachings
of gold, oil, and foreign exchange, attempts to analyze the fluctuations of stock
market returns. To do that, the present study, using advanced models in
fluctuations, has analyzed the market investment's behavior of the stock
market. This article seeks to examine whether there exist any behavioral biases,
including the asymmetric effect of fluctuations (as a proxy of the behavior of
stock market participants) in the behavior of stock market's investors or not.
The present article is organized into five sections.

In the second part, the literature and the background of studies have been
expressed in two parts namely Domestic and Foreign studies. In the third part,
the methodology of the model has discussed. In the next section data and
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analysis of the results are presented. Finally, the last part of the article is
devoted to concluding and making suggestions.

Literature Review

Theoretical Foundations

The 1980s were a time of important academic discussion of the consistency of
the efficient markets model for the aggregate stock market with econometric
evidence about the time-series properties of prices, dividends and earnings. Of
particular concern was whether these stocks show excess volatility relative to
what would be predicted by the efficient markets model. The anomalies that
had been discovered might be considered at worst small departures from the
fundamental truth of market efficiency, but if most of the volatility in the stock
market was unexplained, it would call into question the basic underpinnings of
the entire efficient markets theory. The anomaly represented by the notion of
excess volatility seems to be much more troubling for efficiency markets
theory than some other financial anomalies, such as the January effect or the
day-of-the-week effect. The volatility anomaly is much deeper than those
represented by price stickiness or tatonnement or even by exchange-rate
overshooting. The evidence regarding excess volatility seems, to some
observers at least, to imply that changes in prices occur for no fundamental
reason at all, that they occur because of such things as “sunspots” or “animal
spirits” or just mass psychology (Shiller,2003).

Academic finance has evolved a long way from the days when the
efficient markets theory was widely considered to be proved beyond doubt.
Behavioral finance—that is, finance from a broader social science perspective
including psychology and sociology—is now one of the most vital research
programs, and it stands in sharp contradiction to much of efficient markets
theory.

In the 1990s, a lot of the focus of academic discussion shifted away from
these econometric analyses of time series on prices, dividends and earnings
toward developing models of human psychology as it relates to financial
markets. The field of behavioral finance developed. Researchers had seen too
many anomalies, too little inspiration that our theoretical models captured
important fluctuations.

The collaboration between finance and other social sciences that has
become known as behavioral finance has led to a profound deepening of our
knowledge of financial markets. In judging the impact of behavioral finance to
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date, it is important to apply the right standards. Of course, we do not expect
such research to provide a method to make a lot of money off of financial
market inefficiency very fast and reliably. We should not expect market
efficiency to be so egregiously wrong that immediate profits should be
continually available. But market efficiency can be egregiously wrong in other
senses. For example, efficient markets theory may lead to drastically incorrect
interpretations of events such as major stock market bubbles.

Eugene Fama (1998) found fault for two basic reasons. The first was that
the anomalies that were discovered tended to appear to be as often
underreaction by investors as an overreaction. The second was that the
anomalies tended to disappear, either as time passed or as the methodology of
the studies improved. His first criticism reflects an incorrect view of the
psychological underpinnings of behavioral finance. Since there is no
fundamental psychological principle that people tend always to overreact or
always to underreact, it is no surprise that research on financial anomalies does
not reveal such a principle either. His second criticism is also weak. It is the
nature of scholarly research, at the frontier, in all disciplines, that initial claims
of important discoveries are often knocked down by later research. The most
basic anomaly, of excess volatility, seems hard to have been knocked down,
and it is in fact graphically reinforced by the experience of the past few years
in the stock markets of the world. Moreover, the mere fact that anomalies
sometimes disappear or switch signs with time is no evidence that the markets
are fully rational. That is also what we would expect to see happen even in
highly irrational markets. Even the basic relation suggested by market
inefficiency, that stocks whose price is bid up by investors will tend to go back
down later, and stocks that are underpriced by investors will tend to go up later,
is not a relationship that can be easily tested or that should hold in all time
periods. The fundamental value of stocks is hard to measure, and, moreover, if
speculative bubbles (either positive bubbles or negative bubbles) last a long
time, then even this fundamental relation may not be observed except in very
long sample periods.

Behavioral finance explains the empirical evidence suggesting that the
poor descriptive power of some current financial models stems from the fact
that financial asset prices arise from a statistically complex and nonlinear
process. Peters (1994) noted that stock prices and returns are cyclical,
imperfectly predictable in the short run, and unpredictable in the long run and
that they exhibit nonlinear, and possibly chaotic, behavior related to time-
varying positive feedback. Also, decision-makers who overweight more recent
evidence, tend to be improperly regressive, overweight the value of consensus
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beliefs, seek confirming evidence and wish to be part of the group, all of which
encourage positive feedback. Baumol noted that, given the complexity of stock
evaluation, decision-makers will end up focusing on similar pieces of
information, called focal points. This behavior, coupled with the fact that new
stock supply tends to be relatively inelastic in the short run, tends to exacerbate
positive-feedback effects. The observation that stock-price breaks are more
severe than upward adjustments is also consistent with investors being loss
averse, tending to focus on negative information when under stress,
overweighting the probability of negative events, and becoming more loss-
averse as downward movements in the value of their portfolios remind them of
their incomplete personal control (Olsen,1998). Abolafia (1996) demonstrated
how professional investment managers might encourage positive feedback as a
result of acceptance of and commitment to a common institutional culture, set
of beliefs, and practices. Neoclassical economic models assume that negative
feedback always dominates, however, and that prices tend toward stability.
These assumptions explain why current financial models, based on stable
equilibriums, tend to do poorly, especially in times of financial market
upheaval when uncertainty is great and positive feedback is likely to become
prominent. The discovery of nonlinearity in security prices and the fact that
outcomes can be predicted only within wide limits also have normative
implications for financial decision making. In particular, Hammond (1996)
noted that optimization strategies tend to be brittle, in that when they fail, they
create a greater variance in outcomes than more robust satisficing strategies.
Therefore, given imperfect market predictability, to avoid catastrophe,
investors might prefer to use decision processes that preserve appropriate
future financial flexibility. Empirical evidence indicates that investors do
attempt this approach, but the ways they do it can be improved with education
and training.

Behavioral finance also appears to offer an explanation for what some
observers label excessive stock-price volatility. In the lively debate going on
among academics (White 1990) about whether stock prices exhibit excessive
volatility, the bogey is a price based on underlying concepts of present value,
rational economic man, and market efficiency. Reliable evidence of excessive
volatility is scarce because empirical tests using market data imply that
researchers have some knowledge of the (unknowable) valuation model used
by investors and because experimental market investigations assume similar
investor behaviors in synthetic and in real markets. But financial economists
appear to agree that security-price volatility and trading volume should vary
directly with the divergence of investor opinion (Schwartz, 1988). At this
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point, standard finance is unable to explain a wide divergence of opinion
except to invoke the concept of asymmetrical information. In public markets
for widely traded securities, however, where asymmetries are likely to be
small, it seems unlikely that differential information among investors could
create the kind of divergence of opinion necessary to account for many
instances of high stock-price volatility. Behavioral finance offers a second
source of opinion difference. This source originates in the decision processes
investors use to manipulate data and arrive at estimates of securities' values. As
noted in Payne (1993), research supports the notion that an investor's decision
process is adaptive to the perceived nature of the problem and the environment
in which the problem is framed. In particular, studies have documented that,
despite appearing to be minor, differences in the perceived complexity of a
decision, in the decision maker's emotional state, in the time available to make
the decision, in the reversibility of the decision, and even in the format of the
presented information have important influences on the process used to arrive
at a decision. As a result of the adaptive nature of the decision process itself,
even if all investors were presented with the same set of data, differences in
data perception, selection, weighting, and manipulation would prevail. If the
decision process is adaptive, market volatility will not only vary directly with
information asymmetry but will also be greater in situations characterized by a
greater difference in decision processes. Because of the complexity of stock
selection, the decision process is likely to vary widely among investors. In
particular, stock valuation appears to be the quintessential complex, ill-
structured task. "Complex, ill-structured tasks,” as they are formally called,
dominate in the social sciences. Such tasks are characterized ex-ante by a lack
of a unique set of characteristics that clearly define the method and information
needed to arrive at a single, well-defined goal. Such tasks are also usually
distinguished by statistical overdetermination (in which too many variables are
present relative to the number of pieces of data), low base rates of occurrence,
and ambiguous antecedent behavior states (that is, a lack of clarity about the
conditions before the phenomenon was described). Ex post, the performance of
few "experts” on complex, ill-structured tasks surpasses naive strategies, and
when the experts do outperform, the margin of superior performance is small
and inconsistent(Olsen,1998). The majority of empirical studies of the
performance of professional investment managers report just such results.
Finally, a survey of the current literature on security analysis and portfolio
management clearly identifies a large number of techniques and a wide range
of opinions that exist among investment professionals concerning approaches
to stock valuation. Complex, ill-structured tasks or decisions give rise to great
variability in decision outcomes because they tend to lie more toward the
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experiential or intuitive end of the decision spectrum than the objective end and
make greater use of idiosyncratic information and procedures that are personal,
concrete, holistic, affective (emotional), and based on such associative
conventions as the use of analogies and stereotypes (Busemeyer,1995). In
addition, because the information is both qualitative and quantitative, "stories"
are often constructed to achieve integration and to evaluate the coherence and
completeness of a proposed decision or forecast. Payne suggested that
decision-makers tend to trade-off decision accuracy against the effort. Thus,
when decisions become complex, decision-makers shift toward using rules of
thumb and noncompensatory procedures (that is, decision rules in which trade-
offs do not involve weighting of attributes) because their use is less costly than
more complete quantitative approaches. The impetus toward less effortful
strategies will strengthen when accurate predictions are hard to achieve and
responsibility is difficult to apportion. Both of these conditions apply to stock
evaluation, where return causality is difficult to estimate. Empirical studies
have demonstrated that decision procedures become more intuitive or
experiential the more reversible the decision, the more emotional the decision,
and the greater the time stress. Therefore, the more reversible, emotional, or
subject to time stress the trading in a stock is, the greater price volatility might
be expected.

Other Factors

In addition to the specific behavioral factors of the capital market and
investors, the exchange rate and the global price of gold are also important
variables introducing many monetary and financial developments and are a
basis for explaining policymakers in the orientations of monetary and exchange
rate policies (Fotros and Hoshidari, 2017).

The effects that these vital indicators have on investors could be a model
for important parts of the capital markets’ behavior. The followings are the
most important aspects of the effects of oil, currency and gold prices on the
capital market. As the price of oil rises, foreign exchange from oil sales
revenues is transferred to the foreign exchange reserve account. If there is not
sufficient demand for currency at the target price, the central bank is forced to
buy currency and turn it into Rial resources for the budget. This policy will
increase the net foreign assets of the central bank and also the country's
monetary base. In case of the reduction of the oil price, because the
government does not reduce its expenditures, the budget deficit is created and
the government will be forced to borrow part of it from the central bank. Thus
the net debt of the government to the central bank will increase and this, in
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turn, strengthens the base of the national currency. Therefore, both in the case,
a rise and fall in oil price, we can expect to see a jump in liquidity as a
subsequent jump in the monetary base (Ebrahimi and Shokri, 2012). Increasing
the money supply can be both a macro-level policy variable and a part of an
individual's portfolio affecting the stock price index. When the money supply
increases, people realize that they have more money than they need and they
increase their spending and one of the markets in which they spend their
money is the stock market. As a result of the increasing demand for stocks,
their price increases. In other words, excess liquidity in the household basket to
earn more profit and even protection of the value of money against inflation is
attracted to the stocks market like other capital markets (gold, real state, etc
market). The relationship between stock price and money can also be explained
from the perspective of the basket assets. Assuming the balance of the money
market as an asset in the portfolio, the individuals or firms try to maximize the
return on their assets by creating diversity in the composition of asset
maintenance and therefore, due to the substitution of assets and money in the
portfolio of individuals, if the amount of money in this portfolio increases, the
share of shares decreases. With the increase in stock demand and if the money
supply does not change, the prices for stocks increase. This may be due to the
fact that with increasing stock demand, one can expect price and stock returns
increases, and if the money supply is unchanged, the interest rate (money price)
will remain constant, and because investors seek to increase profits so are
expected to hold more shares in their portfolio. Regarding the former, the
relationship between stock prices and money supply is negative, while in the
latter case the relationship is positive. So, in general, we cannot have a definite
idea about the final effect of changes in the money supply on the stock price
(Hasanzade and Kiavand, 2015).

The second channel is the impact of oil prices on stock prices through the
currency effect. Given the fact that the money paid from oil revenues is in
foreign currency, the rise in oil prices causes incomes and foreign exchange
reserves to increase (resulting in the appreciation of the national currency
against foreign currency). An increase in the exchange rate at one way can lead
to an increase in income of exporters and subsequently, can increase their
profits and share's price., increases their stock price (after demand) and on the
other way, can lead to seeing a decreasing trend in profits and share's price of
importer firms (Morley and Pentecost, 2000).

The third channel is the impact of oil prices on stock prices through the
effect of expectations. With a rise in oil prices and consequently oil revenues in
oil-exporting countries, optimistic expectations will be formed about the
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prosperity and increase of activities in the country's economy. The formation of
these expectations will cause the companies listed on the stock exchange to
increase their profitability so that the current value of the future cash flow and
consequently the stock index will grow positively (Keshavarz Hadad and
Manavi, 1999). It should be borne in mind that with the increase in oil prices,
the cost of production will also increase for oil-dependent companies. This
phenomenon may affect investors' decision to invest in a particular stock by
influencing expectations, which leads to the reduction of demand and thus
reduction of stock prices (Fotros and Hoshidari, 2017).

The fourth channel is the impact of oil prices on stock prices through the
income effect. Higher oil prices mean the transition of wealth from oil-
importing countries to oil-exporting countries. The effect of this price change
depends on what the government does with the increase in revenue due to the
increase in oil prices. If this increase in revenue is to purchase domestic goods
and services, it can increase public wealth. Also with an increase in demand for
labor and capital, it will create investment and business opportunities.
Therefore, it has a positive effect on the future cash flow of firms. But, on the
other hand, the rise in oil prices as one of the production inputs will mean an
increase in costs and reducing firms’ revenues and will have a negative effect
on future cash flow, and as a result will lead to lower stock prices (Hasanzade
and Kiavand, 2015).

Oil prices can also affect stock prices in oil-exporting countries through
another channel called the return effect. Considering the fact that the rise in oil
prices increases the cost of products produced by industrialized countries and
because most oil-exporting countries are importers due to their inability and
lack of technology to process crude oil, oil products and derivatives, this leads
to an increase in the monetary value of imports and a negative effect on future
cash flow for firms. In these countries, as a result, stock prices fall (Arouri and
Fouquau, 2009).

The effects of oil prices on capital market expectations and financial
behavior are created under the influence of changes in investors' risk
expectations. With the rise in oil prices and consequently oil revenues in oil-
exporting countries, optimistic expectations about creating prosperity and
increasing activities will be formed at the level of the country's economy. This
issue may lead to some judgment biases and overconfidence errors, errors in
the optimism of the economy and errors in extreme reactions to changes in oil
prices, and under the influence of these behavioral factors, investors'
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expectations are created to increase the demand for buying and selling shares
of the company.

In addition to dividends, stock buyers also pay attention to changes in the
company's intrinsic value. Industries the creating and launching of which
require the supply of machinery from abroad, their intrinsic value is affected
due to changes in exchange rates. If a company imports machinery at low
exchange rates, with the increase in exchange rates, the intrinsic value of the
company will increase and this inherent increase is exacerbated when the
establishment of a similar company is possible due to high exchange rates and
if the company's products are exclusive, the demand for it will increase and the
company's profit will increase over time accordingly. On the other hand, the
share of depreciation cost of machinery in the cost of manufactured goods
decreases (Fotros and Hoshidari, 2017). Taking into account the above-
mentioned cases by investors, the demand for the share of these companies has
increased and this issue will increase the stock prices of these countries. In
addition, if the exchange rate decreases over time, it will leave the opposite
result for these companies (Ibrahim, 1999). Among other factors that should be
considered is the combination of assets and foreign currency debts of the
country. If the exchange rate increases and the number of foreign exchange
assets of the company are more than its foreign exchange debt, the profit from
foreign exchange actually increases the profit of each share and the stock price
of these companies will increase. Also, if foreign currency liabilities exceed
foreign currency assets, foreign exchange losses will actually reduce earnings
per share and the stock prices of these companies will decrease (Mousae et al,
2010). In fact, due to the need to reflect exchange rate changes in the
company's bills, an increase or decrease in this factor directly affects the profit
and loss of the firm and consequently the financial performance of the
company. These effects through changing inclinations and expectations of
users of information, explain the path of demand and supply, buying and
selling companies' shares.

The behavioral aspect of the effects of exchange rate fluctuations on the
market is not direct, but it leads to the risk of devaluation of national currency
and as a result, the general level of a price commensurate with it. These
changes in the economy and capital markets are the behavioral biases of the
investors seeking to maintain the value of their assets and may lead to
behavioral biases caused by pessimistic or optimistic predictions.

Gold and changes in gold prices act as an alternative market for
investment and the characteristics of this market that include returns and
related risks can affect the incentives to invest in the stock market and thus the
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behavior of investors. In such a way that the increase in the price of gold,
whether due to its international changes or due to changes in foreign currencies
in Iran, has caused the outflow of stray economic resources into this market
and in some cases may also lead to high returns proportionate to the level of
risk it has to investors. Therefore, the boom in the gold market as an alternative
stock market has led to the withdrawal of part of the capital from the stock
market and will also affect the behavior of investors (Samadi et al, 2007).

Gold as a precious metal plays a major role in explaining monetary and
banking policies and mainly as a support for the national currency and it is
usually regarded as the backbone of the national currency and banknote
printing. This important role of gold causes the value of gold to be increasing
over time as compared to all currencies common in all markets of the world
because the main reference value of all currencies is the amount of gold of the
governments’ central banks. Therefore, the psychological aspect of the effects
of the price of gold, in addition to substitution as an investment market, can
also be due to the power of gold in determining the monetary and banking
policies of countries, this important role of gold causes the value of gold to be
increasing over time as compared to all currencies common in all markets of
the world. Gold prices convince the investors that their decisions should be
made partly under the influence of changes in gold prices (Davarzade, 2010).
This issue and the replacement of the gold market have caused judgmental and
cognitive biases in the behavior of stock market investors in such a way that
the information risk arising from the trend of changes in gold prices may
convince the investors to leave the investment markets.

Research Methodology
Foreign studies

In a study, Yin and Feng (2018) investigated the need for investors’ attention to
oil markets to predict their return on investment. They stated that investors
should pay special attention to changes in the oil market to ensure the
prediction of their stock risk. They showed that improving the ability to predict
changes in oil prices improves the ability to predict stock returns traded in the
capital market. Also, paying attention to oil price fluctuations increases the
investors’ ability to achieve positive profits. Theltesults also showed that the
role of oil prices as a macroeconomic indicator in the capital has changed and
this indicator is an explanatory indicator of future forecasts. In a study, Turgat
and Faisal (2018) evaluated the effects of oil and gold prices on the Turkish
stock market. They examined the effects of short-term and long-term changes
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in oil and gold prices through monthly data from January 1986 to November
2016 in the Istanbul Stock Market Index. They used the self-regression model
with the intermittent distribution. The results showed that the price of gold on
the stock market index has been negative and significant both in the short and
long term and the effects of oil prices on the Istanbul stock market is both
positive and significant in both the short and long term. In a study, Delgado et
al. (2018) examined the relationship between oil prices, exchange rate
fluctuations and the Mexican stock market. They studied the period from 1992
to 2017 using the vector autoregression model (VAR). The results showed that
the exchange rate has adverse effects on the Mexican stock market and the
decline in the exchange rate had led to expectations of an increase in index.
Also, the consumer price index has a positive effect on exchange rate changes
and negative effects on the overall market index shares in Mexico. The results
also showed that changes in oil prices lead to lower exchange rate fluctuations
and expectations, in particular, it strengthens exchange rate fluctuations and,
consequently, the stock market index among investors.

Qadan and Namab (2018), in a study entitled Investor ‘Behavior and Oil
Prices’, assessed the impact of oil price fluctuations on investors’ behavioral
patterns. The results of their parametric and nonparametric analysis showed
that, firstly, behavioral patterns were able to predict the direction of
movements of oil price fluctuations and based on this, they use the changes in
oil prices for their forecasts in the capital market. An analysis was done by
using monthly, weekly and daily data of Israeli stock companies for the period
between 1986 and 2016 and the results showed that the behavioral fluctuations
of investors are affected in 9 different patterns under the influence of changes
in oil prices. The results also showed that the impact of oil on stock prices after
2000 was greater than the previous period in which investment in oil
companies had grown significantly. In an article, Joo and Park (2017)
examined the relationship between oil prices and the stock market and the
effects of uncertainty using the conditional variance of the stock index and oil
price returns. This study used the stock price index of the US, Japan, Korea,
and Hong Kong from 1996 to 2015. The dynamic two-variable GARC model
(DCC) was used to investigate the effects of variable uncertainty of oil prices
on stock indices. The findings of this research show that there is a negative and
significant relationship in some short periods over time. Wang et al (2017)
examined the impact of oil price fluctuations on corporate investment in the
Chinese economy. They also consider whether ownership affects the
relationship. Their results show the impact of oil price fluctuations on
corporate investment is negative, and this relationship is stronger in firms with
state ownership than privately owned enterprises.
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Domestic Studies

In a study, Botshekan and Mohseni (2018) examined the overflow of oil price
fluctuations on stock market returns. They state that today, addressing the issue
of fluctuating overflow in different markets and their relationship with each
other, in terms of their use in predicting shocks and crises is an important issue.
Fluctuating overflow indicates the process of information transfer and after that
capital flows between markets. This paper aims to investigate the dynamic
conditional correlation and oil price fluctuation overflow on stock index returns
using multivariate GARCH models including Baba, Parasite, Coroner and
Kraft (BEKK), Fixed Conditional Correlation (CCC), DCC (Dynamic
Conditional Correlation) and Model Multivariate GARCH (VARMA-GARCH)
over a period of 12 years until the end of 2016. The purpose of this study is to
participate in identifying the impact of external shocks as important as oil on
the efficiency of the stock index for using in managing financial fluctuations,
investment decisions and risk management. The results of this research confirm
the existence of conditional correlation in short-term fluctuations and the
existence of oil price overflow effects on the stock market index.

In an article, Jafari (2016), evaluated the effect of oil price fluctuations on
investment behavior in the Iranian economy: the application of the Markov
Switching Model. His goal was to examine the nonlinear effects of OPEC oil
price fluctuations on investment decisions during the period 1983 — 2015 for
Iran's economy as a country rich in oil resources. To achieve this purpose, the
Markov Switching Model was used and oil price fluctuation was used using the
EGARCH model. The results of model estimation, using the fixed probability
function (FTP) method, indicate that the effect of oil price fluctuations on
behavior investment can be divided into two regimes. In such a way that in
both regimes, the uncertainty caused by changes in oil prices leads to reduced
investment but its effects are not the same in the two regimes. So the
uncertainty caused by oil prices has asymmetric effects on investment
decisions. In the meantime, sanctions imposed by the US government have had
a negative effect on investment against the Iranian economy. The results also
showed that the financial crisis in 2008 has not affected investment decisions in
the Iranian economy. These results can provide important information for
governments and economic enterprises intending to make capital policies and
decisions.

Research methodology and findings

Volatility forecasting is crucial for any investment decisions, such as asset
allocation and risk management. This paper tries to analyze asymmetric and
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fractionality as a factor of behavioural finance on volatility forecasting of a
stochastic process, highlighting the importance of incorporating these effects
into the forecasting model itself. Moreover, a methodology for separating
realized volatility into daily variances is introduced. Asymmetries and memory
properties in the data-generating process for asset returns are known stylized
facts. The existence of these effects poses challenges for obtaining accurate
volatility forecasts and requires models that can take into account all of those
empirical features.

The simplest model differs from the ARCH model in that it incorporates
squared conditional variance terms as additional explanatory variables. This
allows the conditional variance to follow an ARMA process. If we write the
residual as:

Uy :Vtatz = t\/ﬁ 1

2. :
Where o is written as h; and v; have a zero mean and variance of one? We
can then write the conditional variance as:

q p
hy =aq + Zaiuf_i + Zﬂn h 2)
i=1 i=1

as mentioned, Among the many possible competing univariate GARCH
models, one of the most interesting groups allows for the presence of the so-
called asymmetry or leverage effect. In our view, asymmetry and leverage are
two distinct phenomena, both inspired by the seminal work of Black in 1976.
He observed that “when things go badly for the firm, its stock price will fall,
and the volatility of the stock will go up. When things go well, the stock price
will rise and the volatility of the stock will go down. A negative return will be
tied to a rise in volatility, and a positive return will be tied to a fall in
volatility.” Translating this quotation into volatility modeling,ey = ry = p > 0
>0 will reduce the volatility ande, < 0 will increase it. Also with estimates,
structure and pattern of conditional variance can be identified except power
and finally, the existence of long-term memory is testable in fluctuations.
FIAPGAHAR-X models are used in this article to address these. Tsy (1998)
introduced a very flexible model for a conditional variance by combining the
FIGARCH model developed by Bailey et al. (1993) and the asymmetric
PARCH model introduced by Ding et al. (1993). In this model, the asymmetric
effect of shocks on variance is distinguishable. The FIAPARCH (q, d, p) can
be seen as follows:
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Mean equation: Ve = Y1 + &1 3)
Variance equation:=w+{1-[1-B(B)]-1¢(B)(1-B)d}(|&:|-y &) (4)

Where y is the lever effect and 6 is the power of the pattern. When d = 0, the
FIAPARCH pattern becomes the PARCH pattern. Especially FIAPARCH
model provides flexibility for conditional second torque modeling which
considers long-term memory property, return predictability structure
oscillations and the asymmetric nature of oscillations (i.e. lever effects).

This developed model also deals with the number of variables included in the
model and also has fewer limitations compared to other multivariate fluctuation
models such as the full BEKK-GAREH and VEC-GARCH models. the
assumption of the return of fluctuations in this study can be described in the
AR Model, where the dynamics of current stock returns (present) is shown by
its initial break and shock or the return of a past break-in other markets xt — 1
as follows:

(1-£) t=p +xt—1+et, t e, et = ZtVht (5)

Where | | € [0, ), | £ | <1 and {Zt} have a T-student distribution (Zt ~ ST (0,
1, v)). Also the ht conditional variance is a positive probability.

The FIAPARCH model has the feature that enhances the flexibility of the
conditional variance specification by the following:

1) Asymmetric reaction of conditional fluctuations to positive fluctuations and
negative shocks (that are able to track the effect of leverage).

2) The data for determining the power of return to see whether the predictable
structure in the volatility pattern is strong or not

3) Long-term memory in fluctuation dependence, hinges on the integrated
downtrend or d parameter difference (Bailey et al., 1996)

These features in asset yield fluctuation processes imply asset allocation,
optimal portfolio design and portfolio diversification benefits (Conrad et al.,
2011)

It is also noteworthy that the FIAPARCH model includes two main categories
of the ARCH type: APARCH and FIGARCH models. The FIGARCH model
(p, d, q) by Bailey et al. (1996) is as follows:
hi=w|1—(L)|-1+[1-|1-B(L)[-1¢@(L)(1-L)d]&:? (6)

Where W (the trend mean), B (GARCH parameter), in ¢ (finite range of
polynomial intervals) and d (fractional difference parameter for long-term
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memory) are parameters that are estimated, while 0 < d < 1 and L represent the
delay operator. The FIGARCH model provides more flexibility for conditional
variance modeling and can differentiate between the stable covariance, the
GARCH model when d = 0 and the non-stable IGARCH model when d = 1,
while if 0 <d <1 is flexible enough the FIGARCH Model will allow an average
range of stability.

The RIAPARCH Model is a format of FIGARCH Model which adds the
statement 6 (Aet — | et |) to it which is stated as follows:

hi=w|1-(L)|-1+[1-|1—(L)-1e(L)(1 — L)d](|e:| — Ag)b (7

Where 6 the term return power is for a predictable structure in the continuation
of instability, it accepts positive values and it is used to empower them which
increases hl i standard deviation mean to the power of 8i when A>0 implying
that negative shocks will lead to higher conditional fluctuations than positive
shocks. The opposite holds true if L < 0 FIGARCH Model is better than
FIAPARCH Model for detecting asymmetry and long-term memory in
conditional fluctuations.

As an attempt to assess the effects of overflow between different markets and
the Iranian stock market, multiple models of FIAPARCH is introduced. The
method developed by Engle (2002) is used for the conditional correlation
structure. This model not only allows the correlation of temporal variables to
be checked in sample markets but assures the positivity of the H variance-
covariance matrix when constraints are imposed on the parameters.

In the general multi-variable model which is used, the variance-covariance
residue matrix is defined as follows:

H:=D:R; (8)

where D the diagonal (N x N) is the conditional standard deviation of residue
which has been achieved from the second root of conditional variance of the
AR (1) — FIAPARCH (1, d,1)(univariate model 1,d,1). Besides, Rt is a
temporal conditional correlation matrix variable which is defined as follows:

R: =t (pij,) = ( (@)~ 2 Q«( diag (Q:)) ©)
where Q is a positive matrix symmetric with the (N x N)dimensions which are

dependent on the squared standard residue of u;; =0,1,2,...T. The unconditional
variance-covariance matrix Q

depends on its intervals according to the following relation:
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Qt=(1-k1-Kk2)....+klut-1ut-1+k2Qt—,k1,k2>0, Kkl +k2<1(10)

Eit

The variance-covariance matrix of (N x N) equals u; ;=

it

® 1<i<j<N (11)

M
I—t= Ym-1%t—m Yjt-m

\ (Z%—lui,t—m2 )(2"M1—1uj,t—m2 )

where the u;. is the calculated standard residue from the univariate residue of
the AR (1) -FIAPARCH (1,d,1) Model.

It is possible to extract the correlation coefficient between the other markets
and stock markets of Iran in the time of t based on 5 and 6 equations as
follows:

Z%—lui,t—m uj,t—m (12)

M M
(Zm—l Ui t—m2 )(Zm—l Ujt-m2 )

P12:=(1 — Ky — K)p12:+K2p12,: 7Ky

FIAPARCH model parameters are estimated using maximum likelihood
(QML) method estimation according to log-likelihood function is given based
on the following equation in two steps.

1.(8, 9)=—3 [Xi_s (nlog(2m) + loglD,|? &, D, ) + Xi_; (log|D,| +
u'y Ct_lut — Uy — u’tut)] (13)

Finally, in the first step, a univariate (1, d, 1) FIAPARCH model is determined
for each of the return series, and ith estimations are obtained. In the second
step, the parameters estimated from the first step are used to calculate the DCC.
The next section discusses the data and estimation results.

Research Findings

The statistical population of the present article is the stock exchange which is
extracted from the sample with daily frequency from the Stock Exchange
Return Index from 2008 to September 2018. Accordingly, first, the stationary
test and conditional variance heterogeneity have been performed on the total
yield of the range, currency, gold and oil. The results showed all variables are
stationary except the price index. Based on this, a test was conducted on the
price index variable, the stationary test in the first-order changes showed that
this variable is also stationary. In the results section, it is slightly expressed.
Figure 1 illustrates the process of the trend of variables. Should be noted that
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since the scale of variables is different. Rescale dollar, gold and oil price such
be clear to discuss the variable's trends.
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Figure 1. The level of variables

As can be seen from the above Figure, a positive correlation between the
exchange rate and the stock market index can be imagined. This relationship
shows that with the increase of the exchange rate, we can expect the
profitability of the large stock firms as well as other export firms to increase,
also this will increase the stock price of these stocks, and as a result, with a lag,
the stock market index will increase. The Figure also shows that in the period
under study, there is a negative correlation between the price of gold and the
stock index, which according to portfolio theory, this relationship seems
logical. Since investors are always seeking to increase their profits, by
increasing the stock market index, they try to enter more of their capital into
the stock market, and this leads to an increase in demand and an increase in the
stock market index. In examining the relationship between oil and the stock
market index, the period before and after the outbreak of coronavirus can be
divided into more detailed studies. As can be seen from Figure 1, in the period
before the coronavirus outbreak, there is a positive correlation between the oil
price trend and the stock market index, which is consistent with the argument
expressed in the previous sections. But in the aftermath of the coronavirus
outbreak, this correlation has become somewhat weaker and even negative.
This relationship can be due to the fact that in the mentioned period, mainly
what caused the increase in the stock market index was the high inflow of
liquidity to the stock market, and accordingly, despite the decrease in oil prices
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due to demand due to the inflow of liquidity, the stock market index increased.
Figure 2 shows the return of variables. As can be seen from the figure below,
all variables fluctuate around the zero return trend and fluctuations in the trend
of variables can be witnessed, which indicate that important information can
exist in variance conditional return of variables.

ML Ll L PRI Ll Ll L
2014 2016 2018 2012 2014 2016 2018

Ll Lyl Ll L P L
2012 2014 2016 2018 2012 2018

P L
2012 2018

2008

2010 2014 2016 2018

Figure 2 . The return of variables

The existence of spillover effects between markets is discussed in two ways.
To check turbulence transmission in markets, the F statistic can be used as
follows:

There are no double effects on markets: HO: aij=0, i, j=1, 2, 3, 4 & i#]

The effects of overflow in the markets are twofold: H1:aij#0, i, j=1, 2, 3, 4 &
1#]
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Table 1. F test results to investigate the effects of turbulence overflow

Test Null hypothesis F statistics P_Value

Existence of effects
currency overflow and

ARCH stock HO:a,,=a,3=...a3,=0 14,39 0,000

Existence of effects
oil spill and

ARCH stock HO:a,,=a,3=...=a3,=0 6,82 0,009

Existence of effects
gold overflow and

ARCH stock HO:a,,=a,3=...=a3,=0 11,57 0,000

The results of the F-test to check the zero non-linear coefficients of matrices A
and G, which are presented in Table 1. indicate the rejection of the null
hypothesis of the nonlinear coefficients of matrices of A and G. As a result, the
effects of shocks on the turbulence are meaningful between all markets with
the stock market and the research hypothesis claiming the transfer of
turbulence in the markets to the stock market is confirmed.

In estimations, the conditional mean equation intervals are designated based on
information criteria Akaik (AIC) and Schwarz-Bayesian (SBC) except for the
ARCH and GARCH conditional variance equation. This approach is followed
in accordance with the Box-Jenkins’ diagnostic method. Also, the distribution
under consideration is regarded as a t-distribution. The t-distribution is
comparable to the normal distribution of comprehensiveness and has more
flexibility and these distributions are almost compatible in large sample sizes
and according to the AIC criteria and SBC, the FIAPIARCH pattern estimation
process leads to two types of patterns associated with the interval under study.
Also, the selection of the optimal model based on the criteria of specification
tests indicates the lack of self-correlation and the presence of significant
information in the residues.
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Table 2. Estimation of ARMA (1, 0) -FIAPARCH-X (1, d, 1) Model for efficiency model

Equati
on
Varian
ce d APGAR
Conditi AR(1) Figarc | ARCH GARC | PARC CH gold Exchan )
onal H H ge rate oil
a4 h (4
efficie
ncy
Y,£A4 A oA
04817 | yey | ey s _epver | U Yo *
,‘?/\ ) )** )** Fkk * )
( ) (\ (08 | (vhenV ") (+20%) BTY) (s A) | ooy
Ac;:;ra Li-
Logarit MZ%EO Q(20%)
hm (20)
29735, YA,4¢ 4¢,.1
0228

Considerations: *. ** and *** show significance at the level of probability 1,

5% and 10%, respectively. Numbers below computational parameters are their
standard deviation

Figure 3 shows the results of spillover between markets. The effects of
overflow between markets are mentioned in two ways. In these subfigures, the
net effects of overflows between markets are examined in a binary comparison.
The horizontal axis shows the periods on a daily basis and the horizontal axis
shows the net amount of the effects of overflow fluctuations. If the chart falls
below zero, it indicates the positive effects of the overflow of fluctuations of
the first market on the second. In other words, it can be argued that fluctuations
in the first market have caused fluctuations in the secondary market. The
following are the results of the overflow effects on other markets in general.
Each of the forms shows that it has been dominant or defeated in front of other
markets in the form of fluctuations in the capital market. If the value of the
chart is above the zero line, it indicates dominance over other markets and vice
versa. In other words, if the high volume of the chart is positive, it can be
stated that in that period of the market, it has been able to play an important
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role in the capital market in shaping fluctuations compared to other markets,
and market fluctuations cause fluctuations in other markets. will be.

Figure 3. volatility spillover of markets

According to the results, it was expected that if the market fluctuates
among investors and the resulting excitement could lead to the outflow of
liquidity and the entry of speculators into the gold and foreign exchange market
due to the dominance of the stock market over gold and foreign exchange. The
results showed that the stock market has a more colorful role in shaping capital
market fluctuations than other markets and has been able to capture most of the
fluctuations and excitement between the foreign exchange, gold and energy
markets. To attract. It can also be stated that if liquidity leaves the stock
market, it can cause other markets to fluctuate sharply.
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Conclusion

With the expansion of industrial and economic activities and the need of
companies for financial resources, the role of the capital market and its symbol,
the stock exchange, has become clearer than ever in directing capital. The
Optimal allocation of financial resources concerning stock market efficiency
concerns the correct pricing of stocks. The investors, in addition to considering
many financial and non-financial factors inside and outside the company for
forecasting and decision making, by being aware of the factor affecting stock
returns, can determine the stock price behavior more carefully and therefore
make more effective decisions. In the investment decision process by investors,
using macroeconomic indicators and analyzing its changes, are some of the
important factors for decision-making and predicting stock returns. This paper
uses the ARIMA (1, 0, and 0) -FIAPARCH Model to investigate investor
behavior in the stock market with an emphasis on control variables of oil, gold
and currency. The results showed that the effect of the currency ratio has been
due to two other factors. Finally, the results of model estimation showed that
behavioral biases are also verifiable with respect to the effects of asymmetric
fluctuations.
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