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Abstract

This paper aims to examine the impact of technical indicators on the beha-
viors of investors in the Egyptian stock market from 2019-2022. Technical in-
dicators are widely used to understand and predict market trends and beha-
viors. The study evaluates how technical indicators shape the investment de-
cisions of individual investors and institutional investors. The study adopts a
research design, using quantitative data analysis approaches. The quantitative
part of the research uses descriptive, correlation, and regression statistics to
analyze the stock market data retrieved from the Egyptian Stock market da-
tabase. Meanwhile, the study found that technical indicators have a signifi-
cant impact on investor behaviors, with institutional investors relying more
on technical indicators than individual investors. Moreover, the findings re-
veal that there are additional factors, such as market sentiment, political cli-
mate, and the economic environment, that also impact investment decisions.
As such, the paper concludes that technical indicators should only be used as
one of many factors in determining investment strategies, in conjunction
with broader macroeconomic and market conditions.

Keywords

Technical Indicators, Investor’s Financial Decisions, Investors Types,
Egyptian Stock Market

1. Introduction

Academic studies have shown the existence of investment behavioral biases that

lead to irrational decision-making that affects the financial and economic sys-
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tems, recently financial behavior was very irregular which affected the financial
markets due to many modern finance theories and models. According to tech-
nical analysis theory, modern and behavioral finance are divided into perspec-
tives of investors and market behaviors. The modern finance paradigm has de-
fended the assumption of rationality and market efficiency as the correct theo-
retical basis for describing the approximate behavior of investors and the mar-
ket. On the other hand, the behavioral finance paradigm believes that investor
behavior is bounded and rational and collectively forms inefficient markets.

The investment decision is the most important factor in the investment
process, which may result in achieving higher returns or losses. Technical Anal-
ysis strategies are considered the main tool for individual investors to make in-
vestment decisions. Investing in stock exchanges attracts a great number of in-
vestors to watch the market to make buy and sell decisions for the purpose of
achieving abnormal returns, so the investor needs a specific timing tool to de-
termine the best buying position, best price for entering specific instrument and
the time when it’s better to stop the executed buy transaction and save the in-
vested capital not to lose it all. This tool can be provided through technical anal-
ysis that uses historical data of the market to forecast changes in future price
movements.

Technical analysis is a wide term that includes the usage of a range of trading
strategies in international stock markets. The strategy that technical analysts use
stems its power from the notion that upcoming stock prices are anticipated by
means of the study of historical stock prices. However, this philosophy violates
the random walk hypothesis that stock prices change independently of their his-
torical trends and actions.

If the investors have complete information about the asset pricing, pricing of
securities in the market, the prospect of the company in the future, and govern-
ment guidelines for investment in the securities, then also they are prone to
make irrational decisions. This is because while making any investment decision,
they are influenced by both the potential and emotional outcomes. It has been
confirmed that studying the market price movements and behavior over time
reveals more information than the accounting that is used to calculate the in-
trinsic value of the firm as investors can get information related to the psychol-
ogy and sentiment of the market participants, they can get influenced by the
perceptions of their peers, friends, family or even their competitors. Such beha-
vior of the investors to act differently in different situations makes it essential to
combine the concepts of psychology with finance. This can explain the reasons
for varying investor behavior under different circumstances that they face in the
market. The strategies of the investment made keeping in view the principles of
behavioral finance can increase the profits of the investors. It can also guide in-
vestors to invest in profitable securities and to withdraw from the loss-making
securities. Rational investors are able to attain the benefits by investing in prof-

itable securities by following those technical analysis indicators and beneficial
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opportunities that are not recognized by irrational investors.

Mainly the investor specifically in Egypt, has a complex component to decide
where to invest because he is risk averse by nature. For this reason he always
follows different forces and interdisciplinary insights on the market behaviors.
This concludes that investors’ behaviors are shaped collectively by internal and
external forces, namely, psychological, sociological, and biological factors.

Hence, the investor can analyze the market and encourage new institutions in
place of the big institution that is unstable due to the instability of the foreign
market. This is why the investor should know how to select the optimal technical
indicator that helps him to invest in the most active stock in the Egyptian stock
market without any losses and to identify solutions to deal with the adverse ef-
fect of the biases on the investment decisions and suggestions given by various
authors to mitigate the effect of these biases to the different investors like avoid-
ing problems in investment decisions, application of analytical techniques in
finance solution of cognitive biases, also to provide useful insights about the ap-
plicability of behavioral finance and to find the appropriate area that could focus
some prospect research to be conducted in the field of behavioral finance.

Technical indicators are a statistical form of technical analysis where techni-
cians apply various mathematical formulas to prices and volumes. The most
common technical indicators are moving averages, which smooth price data to
help make it easier to spot trends. More complex technical indicators include the
smoothing moving average (SMA), moving average convergence-divergence
(MACD), which looks at the interplay between several moving averages, Relative
strength index (RSI), stochastic oscillator, and Rate of change (ROC). Many
trading systems are based on technical indicators since they can be quantitatively
calculated.

For those reasons, we need to pay more attention to technical analysis and
study the indicator that is going to help the investor realize the best profit at the
best time and to understand the psychology and the psychological effect of the

market participants that are not clear in other types of analysis.

2. Literature Review

2.1. Theoretical Framework

The objective of this paper is to provide a background of the relationship be-
tween the technical analysis indicators on the investor’s decision in the Egyptian
stock market and why it is an important area of research. In addition, it will
highlight the investors’ behavior in the Egyptian Stock Market therefore this will

be the objective of the research.

2.1.1. Technical Analysis Overview
Technical analysis is a wide term that includes the usage of a range of trading
strategies in international stock markets. The strategy that technical analysts use

stems its power from the notion that upcoming stock prices are anticipated by
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means of the study of historical stock prices. However, this philosophy violates
the random walk hypothesis that stock prices change independently of their his-
torical trends and actions. (Marshall & Cahan, 2010)

If the investors have complete information about the asset pricing and pricing
of securities in the market, the prospect of the company in the future, and gov-
ernment guidelines for investment in the securities, then also they are prone to
make irrational decisions. This is because while making any investment decision,
they are influenced by both potential and emotional outcomes. It has been con-
firmed that studying the market price movements and behavior over time re-
veals more information than the accounting that is used to calculate the intrinsic
value of the firm as investors can get information related to the psychology and
sentiment of the market participants, they can get influenced by the perceptions
of their peers, friends, family or even their competitors. Such behavior of the in-
vestors to act differently in different situations makes it essential to combine the
concepts of psychology with finance. (Gorgulho & Neves, 2011) This can explain
the reasons for varying investor behavior under different circumstances that they
face in the market. The strategies of the investment made keeping in view the
principles of behavioral finance can increase the profits of the investors. It can
also guide investors to invest in profitable securities and to withdraw from the
loss-making securities. Rational investors are able to attain the benefits by in-
vesting in profitable securities by following those technical analysis indicators
and beneficial opportunities that are not recognized by irrational investors.
(Petrusheva, 2016)

Technical analysis empowers dealers to distinguish expected changes in a se-
curity’s value conduct, including the beginning of a recent fad or the finish of an
enduring pattern. In the event that security has been progressing and making
new highs, for instance, the dealer is ready to project it’s anything but an over-
bought state of the security so, all things considered, he can sell his positions,

ensure his benefits, and make a vastly improved return eventually. (Bansal, 2018)

2.1.2. Efficient Market Hypotheses Overview

The efficient market hypothesis (EMH) is concerned with how quickly and pre-
cisely the market responds to new information. If the market is informationally
efficient, security prices respond to new information quickly and accurately.
According to this hypothesis, security prices fully reflect all available market in-
formation. Because all of the information is already included in the prices, a
trader cannot make any additional profits. As a result, EMH contends that out-
performing the market through market timing or stock selection is impossible. If
the behavior of stock returns deviates from the EMH, this is referred to as an
“anomaly”. However, this does not preclude the existence of market efficiency
prerequisites such as freely available information, investor competition, and ef-
fective communication among market participants. (Ahmed & Ahmed, 2016)

Market efficiency is typically divided into three levels based on the informa-
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tion reflected in market prices. There are three types of market efficiency: weak,
semi-strong, and strong. In inefficient stock markets, the current stock price re-
flects all information about previous stock price changes. Data on previous pric-
es, trading volume, and so on are examples of such information. Based on the
information presented above, it is now impossible to make an excessive profit in
the stock market. As a result, if the market is inefficient, technical analysis pro-
duces no excess return. Current stock prices in semi-strongly efficient markets
reflect not only information about historical prices but also all current publicly
available information, such as acquisition announcements, dividend payments,
accounting policy changes, and so on. Finally, in highly efficient markets, cur-
rent stock prices reflect all possible information that does not have to be made
public. This type of market efficiency implies that it is impossible to make a
profit while trading on insider information, which appears unlikely. (Degutis &
Novickyte, 2014)

According to Efficient Market Theory, stock prices represent the entirety of
what is known about a stock at any given time. Because this theory concludes
that it is impossible to estimate prices, stock prices already reflect everything that
is currently known about the stock. The EMH depicts a perfect capital market in
which all participants have free access to all information, all participants are
price takers, and there are no transaction costs. Companies make sound invest-
ment decisions and consumers choose securities based on these assumptions.
Under this assumption, the EMH can be tested by tracking stock price changes
and disclosing information to all participants. Experiential studies in efficient
markets identify three levels of market efficiency based on the amount of infor-
mation presented to the market, referred to as the “set of information”. (Masry,
2017)

2.1.3. Theories of Technical Indicators

Various researchers use a variety of technical indicators and argue that by com-
bining the specific characteristics of each indicator, they can gain a more global
perspective on the outcome of technical indicators. However, using technical in-
dicators with different properties and uneven characteristics at the same time
may produce unexpected results because they may negate each other. We con-
tend that a more careful selection of indicators with similar characteristics but
different methods of arriving at their outcomes ensures a stronger and more jus-
tified prediction. (Chatzoglou, 2020)

Generally speaking, technical indicators are mathematically derived price re-
presentations designed to provide additional information beyond the price
alone. There are countless indicators, most of which have their own unique cal-
culation methods, and packaging price behavior in different and often innova-
tive ways. Some of these indicators are designed to be used in specific financial
markets, such as stocks or futures. Others also apply to all financial market
charts. proposed a novel technical analysis method to increase the profitability of

investors. The methods make use of trend-based classification, indicator selec-
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tion, and forecasting of stock market trading signals. (Agrawal & Khan, 2019)

The first type of theoretical model accounts for variations in the time it takes
for investors to receive information. Under this friction, Trey and Freguson in
1985 demonstrated that technical analysis is useful for determining whether or
not information has been fully incorporated into equity prices, whereas Jennings
(Jennings, 1989) demonstrate that past prices allow investors to make better
price inferences. Furthermore, Grundy (Grundy, 1989) and Blume (Blume,
1994) demonstrate that trading volume can provide useful information in addi-
tion to prices.

The second type of model assumes that heterogeneous investors react diffe-
rently to information. Cespa (Cespa, 2011) recently demonstrated that if there is
a positive level of asset residual payoff uncertainty and/or persistence in liquidity
trading, asset prices can deviate from their fundamental values. In this context,
rational long-term investors adhere to trends. In the real world, different res-
ponses to information are more likely during recessions, as a result of consump-
tion smoothing asset sales by jobless households and liquidation sales of mar-
gined assets by some investors. These factors help to explain why technical indi-
cators have a better predictive ability during recessions.

To summarize, theoretical models based on information frictions aid in ex-
plaining the predictive value of technical indicators. Moskowitz (Moskowitz,
2012) recently discovered empirically that widespread price trends exist across
commonly traded equity indices, currency, commodity, and bond futures. Be-
cause technical indicators are primarily designed to detect trends, they should be
useful in detecting trends in the stock market, which is not a pure random walk.
(Neely & Rapach, 2014)

2.1.4. Technical Analysis vs. Behavioral Finance

Behavioral finance began as a troubling challenge to proponents of the efficient
market hypothesis (EMH) and was initially dismissed by them. It revealed in-
stances of investor behavior that contradicted the main tenets of EMH, which
assumes that investors are rational decision-makers and that securities prices re-
flect all available information about them at any given time. This implies that all
efforts by security analysts and traders to outperform the market are futile and
that investors should simply build a portfolio comprised of risk-free assets and
the “market” portfolio that best suits their risk tolerance, and then sit back and
enjoy the fruits of their labor. (Dehnad, 2011)

Investors are emotional beings; they recall the price they paid for a stock,
which influences their decisions on when and at what price to sell it. Investors
also have a tendency to get caught up in the current market atmosphere, whether
it is greed, panic, fear, or apathy. Fundamentalists who examine the same factors
at the same time have a tendency to drive prices to extremes. (Vasiliou & Eriotis,
2008)

Smith and Kahneman contend that, as a result of the cognitive mainstreaming

trend, human financial decisions are mentally and cognitively limited. People are
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unconcerned about the purpose of their decisions regarding the final position of
the asset portfolio. (Antony, 2019)

The efficient portfolio, according to the behavioral finance approach, is not
the one that optimizes the relationship between standard deviation and profita-
bility, but the one that can best manage and accommodate the lent’s personal
investing objectives. The scientific approach of behavioral finance is based on
classical finance concepts, to which it adds an interest in how investors put them
into practice. The psychological factor has an impact on how an investor thinks
and behaves. The new finance theories attempt to diversify the classical theories
by incorporating elements of information socialization, such as the analysis
submitted by behavioral finance. (SUCIU, 2015)

2.2. Previous Studies

2.2.1. Technical Analysis and Investor Types Theories
According to the Egyptian Stock Market’s loss Which decreased the market cap
from 156 million dollars to 40 million dollars means that the market capital has
dropped by 75% which led to the delisting of the majority of the Egyptian intui-
tions from 1100 companies to 240 companies which lead to the instability of the
Egyptian stock market. The individual transaction accounts before the 25th of
January was 48% of the Egyptian market, after the revolution became 52% of the
total volume of Egyptian stock trading at 2018 the percentage was totally
changed the individuals represents 50% from the Egyptian stock market where
the Egyptian institutions was 14% and after 2018 Egyptian institutions begin to
take its place in the Egyptian market again which means that there is a negative
relationship between the Egyptians institutions and the individuals because the
market of the individuals become very small, it is true that the statistics shows an
increasing in the percentage of the individuals but this explain that their market
is decreasing year by year due to their unawareness of the indicators and when
they have to buy and sell, evidence from the Egyptian report in 2019, which
mean that we are facing a very big problem that the Egyptian institutions doesn’t
maintain the best tool to buy or sell at the best time and most of them loose their
money because they don’t have the expertise of prediction and estimation the
value of the stock and they don’t have a physical institutions to take care about
them and by consequently no indicators to follow for taking the buying and
selling decision and they don’t know how to calculate the fair value also this re-
fer also to the broker that he didn’t well trained about these indicators instead of
losing profit to another investor.

We have 6 investor types that exist in the Egyptian market (individual foreign,
institutions foreign, individuals Arab, institutions Arab, individuals Egyptian,
and institutions Egyptian). (Market, 2011-2019)

2.2.2. Egypt vs. Arab Market
In 2010, the Arab markets delivered a mixed bag of results. Beginning to recover

from the global financial crisis in the first quarter of the year, the Arab markets
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suffered severe losses as a result of global market declines caused by the Greek
debt crisis, as well as fluctuations in oil prices. (EGX, 2010) During 2011, the
majority of Arab countries suffered significant losses. These losses were primar-
ily attributed to revolutions that erupted in several countries (Tunisia, Egypt,
Yemen, Libya, and Syria), as well as global economic issues that had a negative
impact on the performance of the Arab Exchanges (EGX, 2011). In 2019, this
year, the Egyptian market attracted 31998 new investors, including approx-
imately 1019 new foreign funds and institutions. (EGX, 2019)

2.2.3. Individuals vs. Institutions
Institutions dominated the Egyptian market in 2010, accounting for 52 percent
of the value traded, up from 37 percent in 2009. Furthermore, individuals ac-
counted for 48 percent of the value traded in 2010, compared to 63 percent the
previous year. Meanwhile, after excluding transactions, institutions ended the
year 2010 as net buyers, with nearly LE 3.9 billion versus LE 2.2 billion in 2009.
(EGX, 2010). Institutions dominated the Egyptian market, accounting for 59
percent of the value traded in 2011, up from 52 percent in 2010. Furthermore,
individuals accounted for 41 percent of the value traded in 2011, compared to 48
percent the previous year. Meanwhile, after excluding transactions, institutions
ended 2011 as net sellers, with nearly LE 1 billion versus a net inflow of LE 3.9
billion in 2010 (EGX, 2011). Individuals accounted for 26.16 percent of total
transactions in 2019: Egyptians account for 23.67 percent of the population,
while foreigners account for 2.49 percent.

The percentage was 73.84 percent at the institutional level: (Egyptians make
up 43.39 percent of the population, while foreigners make up 30.45 percent)
(EGX, 2019).

2.2.4. Egyptians vs. Foreigners

After excluding deals, foreigners accounted for 29 percent of the total value
traded in 2011, with Arab investors accounting for 5 percent and non-Arab for-
eign investors accounting for the remaining 24 percent. The sequence of events
that reflected a state of political unrest had a significant impact on foreigners’
performance, as they recorded a net outflow of around LE 4.3 billion. Nonethe-
less, the outflow is regarded as moderate, as it accounts for less than half of
non-Arab foreign inflows in the Egyptian market in 2010. (LE 8.4 billion). Arab
investors, on the other hand, saw a slight net inflow of LE 194 million in 2011,
compared to a net outflow of LE 997 million in 2010 and LE 4 billion in 2009.
Furthermore, after excluding deals, European investments dominated foreign
investments on EGX in 2011, accounting for approximately 49 percent of total
foreign investments. Investments in the United States and Canada accounted for
27% of all foreign investments, while Arab investments accounted for 18%. At
the country level, the United Kingdom came first, accounting for approximately
41 percent of total foreign investments on EGX in 2011, followed by the United

States and Saudi Arabia, which accounted for 27 percent and 8 percent of total
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foreign investments, respectively. After excluding transactions, the UAE ac-
counted for 5% of total foreign investments (EGX, 2011). Non-Egyptian (for-
eign) investors accounted for 32.94 percent of total transactions in 2019, while
Egyptian investors accounted for 67.06 percent. In comparison, the United
Kingdom accounted for 30.09 percent of total foreign transactions in 2019, fol-
lowed by the United States of America, Luxembourg, and the Kingdom of Saudi
Arabia with 13.28 percent, 10.98 percent, and 7.17 percent, consequently, of total
foreigner transactions Foreigners’ net purchases totaled EGP 42.31 billion this
year, up from EGP 5.73 billion the previous year, representing a significant in-
crease in net purchases by foreigners (EGX, 2019). Despite the difficult condi-
tions imposed by the Corona pandemic, the Egyptian Stock Exchange was able
to attract 28,368 new investors at the end of this year, including 391 foreign in-
vestment funds, as shown in the table below (EGX, 2020). By the end of 2021,
the Egyptian capital market had attracted 59,002 new investors. It is important
to note that around 1621 funds and organizations have entered the market, in-
cluding 950 that are not Egyptian. A total of 27% of all transactions in the Egyp-
tian market during 2021 were made by non-Egyptian investors, while 73% of all
transactions were made by Egyptian investors. In 2021, individual transactions
made up 26% of all transactions, as broken down as follows: Egyptians by 24%,
while foreigners are down 2%.

The breakdown of the percentage of transactions at the level of institutions,
which was 74%, is as follows: Egyptians by 49% and non-Egyptians by 25%.
(EGX, 2021)

By 2022, total trade values had increased to a previously unheard-of EGP
1.084 trillion. Additionally, 2022 saw the highest daily volume of transactions
(almost 109 K transactions) in EGX history. Transactions involving listed equi-
ties made up 31% of all trading in 2022, up from 21% in 2021. Additionally, in-
stitutional trading over listed equities increased to 47% in 2022 from 32% in
2021.

A record 175 K new retail investors joined the EGX in 2022, increasing the
total number of registered investors to 526 K at the end of the year. (EGX, 2022)

2.2.5. Technical Analysis and Signaling Theory

Many existing studies, including those by Fama (Fama & Blume, 1966), Gencay
(Gencay, 1998), and Kestner (Kestner, 2003), have documented the success of
technical analysis in profitable trading in financial markets (2003). According to
Loh (Loh, 2005) and Lento (Lento, 2009), when indicators are combined, tech-
nical analysis can be more effective in profiting from recurring price patterns.
Mohd. Nor (Mohd Nor & Wickremasinghe, 2017) investigated the profitability
of a widely used technical indicator, moving average (MA) rules, in the Bursa
Malaysia during the 2008-2009 global financial crisis (GFC) and discovered that
MA rules performed differently before, during, and after the crisis. Pandya
(Pandya, 2013) investigated the use of technical analysis for trading in listed In-
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dian IT firms. He used the EMA (exponential moving average), MACD, ROC
(rate of change), and RSI indicators. Nithya (Nithya & Thamizhchelvan, 2014)
investigated MACD and RSI in relation to banking sector stocks. Subramanian
(Subramanian & Balakrishnan, 2014) used refined MACD indicators to test the
Efficient Market Hypothesis, which contends that it is impossible to consistently
outperform the market. Chong (Chong & Ng, 2008) discovered that MACD and
RSI rules were effective in generating excess return on the London Stock Ex-
change in their study. Metghalchi (Metghalchi et al., 2012) examined the profit-
ability of some technical trading rules for 16 European stock exchanges using
price data from 1990 to 2006. They discovered that increasing moving average
rules had good predictive power, which resulted in profitable trading. (Shalini &
Pranav, 2019)

Overall, the results of Brock and Lakonishok (Brock et al., 1992) show that
buy signals consistently generate higher returns than sell signals, and the second
moments of the distributions of the buy and sell signals behave quite differently
because returns following buy signals are less volatile than returns following sell
signals. The asymmetry of the returns and the volatility of the Dow series over
the periods of buy and sell signals suggest that the linear conditional mean esti-
mators fail to characterize the temporal dynamics of security returns and point
to the existence of nonlinearities as the data generation mechanism.

However, using technical indicators with different properties and uneven
characteristics at the same time may produce unexpected results because they
may negate each other. We contend that a more careful selection of indicators
with similar characteristics but different methods of arriving at their out-
comes ensures a stronger and more justified prediction. (Chourmouziadis &

Chourmouziadou, 2021)

2.2.6. Schools and Signals Technical Indicators

According to the research of Jasemi et al. (Jasemi et al., 2011), “technical analysis
is about signals and signs, where signs are generated by stock price changes and
signals are limited to three states of ascending, descending, and neutral.” Price
movements that are plotted graphically are thought to convey signals and mes-
sages about the crowd’s expectations, moods, and attitudes, allowing us to pre-
dict their future response and act accordingly. (Mohsen, 2017)

Stock market forecasting uses historical data to estimate the future value of a
company’s stock. The forecasters’ main problems are buying/selling the stock
at the right time and buying/selling the right stock. Due to the complexities of
the forecasting process, investors and traders have relied heavily on a decision
support system (technical analysis). Technical indicators are mathematical and
statistical calculations based on statistical data such as stock and ETF close
prices, volume, and trends. There are two types of technical indicators: leading
indicators and lagging indicators. Leading indicators display the market’s
buyer-seller ratio and provide signals when a stock is oversold or overbought.

Lagging indicators, on the other hand, show the market’s trend direction and

DOI: 10.4236/ajibm.2023.1310063

1132 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2023.1310063

A. Magui et al.

strength. The most well-known leading indicators are oscillators such as the
Relative Strength Index (RSI), while the majority of lagging indicators are mov-
ing averages such as the Simple Moving Average (SMA). (Ozbayoglu & Erkut,
2016)

2.2.7. Signals of Technical Indicators

According to Ivanovski (Ivanovski, 2017), the oldest technical clue appeared in
Joseph de la Vega’s record of the Dutch market in the 17th century. The princi-
ple of technical analysis is derived from hundreds of years of observing financial
market behavior. The technical approach to investing is fundamentally based on
the idea that prices follow a trend determined by changes in investor attitudes
toward various economies, monetary, political, and psychological forces. The
most important aspect of technical analysis is its ability to identify trends as
early as possible. Technical analysis is performed by observing patterns in index
or price movements over time. Depending on the needs, the price movement
history can be data every few seconds, minutes, hours, weeks, months, or even
annually. As a result, users of technical analysis believe that, when used cor-
rectly, technical analysis can provide more practical and faster guidance, result-
ing in more optimal benefits. (Pramudya & Ichsani, 2020)

The study will clarify in detail five of the most popular price indicators that
are the concern of this study. Price indicators are most commonly used by the
majority of traders. This section is concerned with clarifying popular price indi-
cators that will be tested in this study on EGX30 including RSI, MACD, SMA,
ROC, and stochastic Oscillator

1) Relative Strength Index—RSI Indicator

A movement indicator used in technical analysis to measure recent price
swings is the Relative Strength Index (RSI). It aids in identifying overbought or
oversold conditions for a stock or other asset. An RSI performing of 70 or
greater has historically been understood as indicating that investment is becom-
ing overbought or overpriced, which might result in a trend reversal or correc-
tive price retreat. In contrast, a reading of 30 or less on the RSI denotes an over-
sold or undervalued market. (Investopedia, 2022)

2) Moving Average Convergence Divergence—MACD Indicator

An indicator that illustrates the correlation between two moving averages of a
stock’s price is the moving average convergence divergence (MACD). The
MACD is a tool used by investors to spot shifts in the strength or direction of a
stock’s price trend. The security has been overbought or oversold and will soon
go back to normal levels if the MACD shows a large increase or decrease. Inves-
tors typically combine this study with the relative strength index (RSI) or other
technical indicators in order to confirm overbought or oversold positions. (Do-
lan, 2023)

3) Smoothing Moving Average—SMA Indicator

A moving average is a valuable statistical tool utilized to analyze data points

by calculating various averages of different subsets of a complete data set. In
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finance, specifically, a moving average (SMA) is a widely used stock indicator in
technical analysis. Its primary function is to smooth out price data by continual-
ly calculating an average price, thereby minimizing the impact of random
short-term fluctuations on the stock price over a specific period of time. A mov-
ing average is a straightforward yet effective technical tool that is frequently em-
ployed to determine a stock’s trend direction or to identify its support and resis-
tance levels. (Hayes, 2022)

4) Rate of Change—ROC Indicator

The Rate of Change (ROC) is a tool used to measure the momentum of a
price. It determines the percentage difference between the current price and the
price from a specific number of periods in the past. However, some analysts be-
lieve that the ROC calculation places the same weight on both recent and past
prices, despite the fact that recent price changes may be more crucial in fore-
casting future price movements. (Mitchell, 2023)

5) Stochastic Oscillator—Indicator

The stochastic oscillator, created by Lane, shows where a stock’s closing price
falls within its high and low range over a period of 14 days. This indicator meas-
ures momentum by comparing a security’s closing price to its price range over a
certain time period. To reduce sensitivity to market movements, the time period
can be adjusted or a moving average can be taken. The oscillator is limited to a
range of 0 to 100 and can identify overbought and oversold conditions. Typical-
ly, readings above 80 indicate overbought conditions, while readings below 20
indicate oversold conditions. (Hayes, 2021)

3. Data and Methodology

3.1. Variables Description and Calculations

In research the dependent variable is the six types of investors such as individu-
als or institutions as measured by the responses of their behaviors in the selling
and buying decision on the Egyptian stock market, while the independent va-
riables are the relative strength index, moving average convergence and diver-
gence, moving average, Stochastic oscillators and Rate of change which are

measured with their ordinary equations. (Table 1)

3.2. Study Hypotheses

The examination of several investigations conducted on the relationship by pre-
vious studies led to the development of the following hypotheses. These hy-
potheses will be tested to see the impact of technical indicators on the six inves-
tors who invest in the Egyptian stock market.

HI: There is a negative significant relationship between the investor’s decision
and the RSI;

H2: There is a positive significant relationship between the investor’s decision
and the MACD;

H3: There is a negative significant relationship between the investor’s decision
and the Stochastic Oscillator;
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Table 1. Summarizes the variables used in this study and the methods used to measure each of them.

Expected

Variables Code Measurement ) Source
Sign
Independent Variables
1
RSI step one = 100 — $
14 Average gain
Relative Average loss
strength RSI RSI step two = 100 — - (Kahn, 2008)
index 100
(Previous average gain * lock back period)+current gain
—(( previous average loss * lock back period)+ current Ioss)
Moving average
convergence MACD MACD =12 — Period EMA — 26-Period EMA + (Kahn, 2008)
divergence
SMA — Al+A2+A3+--+An
S thing Movi n
moothing Voving SMA + (Larson, 2007)
Average S S
EMA, =V, * +EMA, #|1-—
1+d 1+d
hasti -L14
Stochastic K %K =>4 1100 ~ (LM, 2016)
Oscillator H14-L14
Rate of Closing Price p—Closing Price p—n
aeo ROC ROC = gTTee p— oSG T P~ w100 + (Kahn, 2008)
change Closing Pricep—n
Dependent variables
Egyptian individuals  EgYind(s/p)
Egyptian institutions Egyins
&P BY lnatsr®) The value of the daily trading volumes for both individual
Arab individuals Armds/m)  and institutional investors through the difference between buy (EGX,
Arab institutions ATinet(s/m) and sell transactions on the Egyptian stock Exchange 2010-2020)
L applied on daily basis from 2019 to 2022
Foreign individuals Find(s/B)
Foreign institutions Finst(s/p)

H4: There is a positive significant relationship between the investor’s decision
and the SMA;

HS5: There is a positive significant relationship between the investor’s decision
and the ROC.

3.3. Research Model

In this investigation, a multiple regression model is used to test the impact of the
technical analysis indicators on the investor’s decisions in the Egyptian market.
From the research models presented in (Kirkpatrick IT & Dahlquist, 2016; Bag-
heri, 2014), we can create the following mathematical research model to analyze
the impact of the independent variable on the dependent variable:

Egyina = o + BIMACD + B,RSI + B;SMA + B,ROC + Bs Stochastic Oscillator +
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E;

Egyine = a + BIMACD + B,RSI + B;SMA + B,ROC + Bs Stochastic Oscillator +
E;

Arabiya = a + BIMACD + B,RSI + B;SMA + B,ROC + Bs Stochastic Oscillator
+ E;

Arabi,s = a + BIMACD + B,RSI + B;SMA + B,ROC + Bs Stochastic Oscillator
+ E;

Foreignina = a + BIMACD + B,RSI + B;SMA + B,ROC + B;s Stochastic Oscil-
lator + E;

Foreigni,« = a + BIMACD + B,RSI + BsSMA + B,ROC + Bs Stochastic Oscil-
lator + E;

Egyina = Egyptian individual;

Egyinss) = Egyptian institution;

Foreign;nq = foreign individual;

Foreign;, = foreign institution;

Arabi,g = Arab individual;

Arabi,q = Arab institution;

RSI = Relative strength index;

MACD = Moving average convergence divergence;

Stochastic oscillator = Stochastic oscillator indicator;

SMA = Smoothing Moving average;

ROC = rate of change.

3.4. Sampling and Data Collection

The Data consists of annual reports and online websites of the most active com-
panies listed on the Egyptian stock market and what are the most common indi-
cators used in the Egyptian stock market. The most active listed companies are
specifically chosen due to the data availability and reliability in contrast to
non-listed companies or those that are not the most active ones. These annual
reports were used to test the most common indicator mentioned in the litera-
ture review on the five indicator indexes of the EGX30 on the Egyptian stock
market, from 2019 to 2022 because there was a big fluctuation in this period of
time concerning the electronic trading, access to information and lack of expe-
rience and qualifications, the data are obtained from Mubashir and Meta
stock. The study will present and analyze the empirical findings of the descrip-
tive statistics, Pearson’s, Spearman’s, and partial correlation and regression
analysis in order to be able to either accept or reject the formulated hypotheses
and will compare the findings with findings of previous studies done. Finally,
the study will be able to identify whether the technical indicators have a sig-
nificant effect on the investor’s decisions for the most active firms listed on the

Egyptian stock exchange.

3.5. Measurement—Stationary Test

In this study all the models were tested according to Dickey-Fuller and the study
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data was stationary (which means that the time series’ ability to be stationary in
the stationarity test means that the variable’s value does not fluctuate over time.)
and this means that there is no time effect and non-serial correlation effect on
the variables and after removing the outliers the study illustrates that the study
was free from the cointegration which indicates that the stock’s price of today is

not based on yesterday’s price.

4. Findings and Analysis
4.1. Descriptive Statistics

Table 2 illustrates the descriptive statistics of the variables on a monthly basis
using the mean, median, maximum, minimum, and standard deviation for the
study variables. The results of the descriptive statistics are shown in Table 2. RSI
showed the maximum number for the daily data was 96.050 while the minimum
was 6.459 and as for the standard deviation, it showed a result of 23.224.

With regards to MACD, the average number in the daily data was about
36.461 as shown in the mean which reported the relationship between two ex-
ponential moving averages (EMAs) of a security’s price. Moreover, MACD
showed the maximum number for the daily data was 263.951 while the mini-
mum was 316.342 and as for the standard deviation, it showed a result of
176.640. Although SMA is a moving average that is determined mathematically

Table 2. Descriptive Statistics for monthly data.

Statistics
5] «» — +— k3
N P A
S =) e a S E=Ie)
8% =2 E s 2 £ =2 s 2 5 £ 9
tEé £S8 Z2E £2£E& L& £:=2 A « O 2
58 5 T& 2&£& ES£ 2= S % g
EE SEF zz£ ££ TB&§ =% ~ & b= S %
=E §<- TETE EZE E=E g=< = g
< — = o — = — = o = = O w
= 5] < Q o0 v o
< =] ‘D =]
N
m = i
N 30 30 30 30 30 30 30 30 30 30 30
Mean -29.440 602.833 25593 —10.377 -10.907 -577.707 -793.083 44.290 12508.804 —0.111 48.049
Median -58.200 382400 16300  44.700 —10.900 —385.400 -930.858 47.088 12537.006 —0.115 48.134

Std. Deviation  412.829  943.709
Skewness 0.444 1.415

Kurtosis —0.083 2.050

133.885 248.819 29.748  925.544  711.329 17.857 1611.642 0.131 17.955
0.811 -0.792  -2.267 -1.767 0.980 -0.037 -0.006 0.364 0.109

0.364 0.639 8.523 3.936 0.762  -0.041 -1.966 -0.314 -0.923

Minimum —721.100 —864.200 -186.800 —667.300 —131.100 —3601.300 —1815.523 7.513 10346.434 —-0.357 17.996

Maximum 913.000 3133.100 348.200 433.600 28.300 618.900 990.171 85.237 14471.998 0.201 84.571

25 -350.925 89.775
Percentiles
75 209.300 779.600

—64.600 -195.825 -20.225 -872.350 -1282.931 34.395 10884.245 —0.217 31.501

73.000  151.250 7.350  —14.350 -550.989 54.479 14180.087 —0.008 64.296
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by adding recent values and then dividing the result by the number of calcula-
tion periods, SMA shows the mean according to the daily data as 10681.946, the
maximum was 11153.780 while the minimum was 9873.704 and for the standard
deviation 343.510 which reflects high volatility according to the high speculation
in the Egyptian stock market.

Also, we still have 2 main independent variables ROC and Stochastic Oscilla-
tor the mean calculation according to the daily data was 0.02 for ROC while the
stochastic Oscillator was 68.28. Since the ROC is used to calculate the difference
in price, expressed as a percentage, between the price at which a stock last traded
and its current price, so, the maximum data was 0.085 and the minimum was
0.071 while the standard deviation was 0.035, on the other hand the Stochastic
oscillator has a maximum number 98.413 and the minimum was 2.406 and the
standard deviation 30.784.

As for the dependent variables, the Egyptian individuals indicate a mean of
12.42 million, the results also showed a maximum of 25.90 million and a mini-
mum of (30.55 million) while the standard deviation was 75.96 million. The
Egyptian institutions have an average mean of (42.44 million) with a maximum
of 80.31 million a minimum of (84.66 million) and a standard deviation was
18.45 million. As for the Arab individual, the mean was 21.27 million, the max-
imum was 20.20 million, the minimum (was 42.17 million), and the standard
deviation was 35.87 million. The Arab institutions showed a mean of 33.39 mil-
lion, a maximum of 79.04 million, a minimum (65.57 million), and a standard
deviation of 11.47 million. We still have our last dependent variable which is di-
vided into foreign individuals and foreign institutions which have a mean of
(13.62 million) and (71.16 million) respectively. The results showed a maximum
of 13.50 million, a minimum was (70.15 million), standard deviation of 26.73
million for individuals. While institutions for the maximum was 87.23 million,
minimum (66.44 million) and standard deviation was 18.60 million.

The results of the descriptive statistics shown in Table 3. for the independent
variable indicate that RSI which is the average number in the monthly data was
about 44.290 as shown in the mean who reported the situation of the market and
interpreted the decision taken by the players either its selling or buying deci-
sions, this means that the Egyptian individuals, Arab institutions, Foreign indi-
viduals and foreign institutions exited the Egyptian stock market while, the
Egyptian institutions and the Arab individuals were entering the market with a
buying decision, the difference between the net sellers and the net buyers should
be equal to zero and this is our case according to the monthly data which prove
the study results.

However, we can mention that the indicators were given a good sign on the
monthly data basis like the RSI given a sign of 44.290 which is very nearly to 30
Also the stochastic gives the same sign which is near the point to buy for this
reason the investors can buy or sell their stocks according to the monthly data

who is given a good sign related all the indicators.
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Table 3. Pearson’s correlation for monthly data.

Pearson Correlations

= 2 B g 2 2
-g ’(;)\ 8 » 5 5 g 1%} 8 %]
2E ZE Eg Sz FE EE g 2
TZ %2z 2§ EE %2 % O 9z S Y %
a8 = g = = = £ = g = S — = 2 2 o =
= \g g E 5= 2 g = & o E s %) ~ 3
£ £8 £8 28 &Bs B3 2
g.: o % [=] __g _g 8 a 8 [=]
a0 [ o e} (<]
=) m < < = =
Pearson
. . 1
Egyptian Correlation
individual net Sie. (2-tailed
(millions) ig- (2-tailed)
N 30
Pearson 0.098 1
Egyptian Correlation ’
institutions Sie (2-tailed 0.606
net (millions) ig. (2-tailed) :
N 30 30
Pearson
C lati —-0.156 -0.125 1
Arab individuals orrelation
net (millions) Sig. (2-tailed)  0.411  0.510
N 30 30 30
Pearson
. —-0.013 -0.337 0.140 1
Arab Correlation
institutions net
1 Sig. (2-tailed) 0.945 0.069 0.461
(millions)
N 30 30 30 30
Pearson
. i 0.184 -0.265 0.232 0.002 1
Foreign Correlation
individuals net . .
- Sig. (2-tailed)  0.331  0.157 0.217  0.994
(millions)
N 30 30 30 30 30
Pearson
. . —0.326 —0.859** 0.007 0.060 0.122
Foreign Correlation
institutions net
s Sig. (2-tailed) 0.079 0.000 0.969 0.753 0.521
(millions)
N 30 30 30 30 30
Pearson
. —-0.133 0.006 -0.214 -0.215 0.141
Correlation
MACD
Sig. (2-tailed) 0.484 0.975 0.256 0.253 0.456
N 30 30 30 30 30
Pearson
. -0.022 —0.654** —0.034 0.089 0.013
Correlation
RSI . .
Sig. (2-tailed)  0.907  0.000 0.857 0.639  0.946
N 30 30 30 30 30
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Continued
Pearson
i —-0.077 0.009 -0.473** —0.444* —-0.058 0.214 0.729** 0.158 1
Correlation
SMA . .
Sig. (2-tailed) 0.685 0.961 0.008 0.014 0.762 0.255 0.000 0.404
N 30 30 30 30 30 30 30 30 30
Pearson
i —-0.001 -0.462* -0.104 0.059 0.106 0.467** -0.055 0.314 0.273 1
Correlation
ROC . .
Sig. (2-tailed) 0996  0.010 0.584 0.758 0.576 0.009 0.773 0.092 0.145
N 30 30 30 30 30 30 30 30 30 30
Pearson
i 0.053 -0.412* -0.297 0.151 -0.128 0.403* 0.061 0.710** 0.135 0.235 1
Correlation
Stochastic

Sig. (2-tailed)
N

0.781  0.024 0.111 0427 0.501 0.027 0.749 0.000 0.478 0.212

30 30 30 30 30 30 30 30 30 30 30

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).

Moreover, SMA showed the maximum number for the monthly data was
14471.998 while the minimum was 10346.434 and as for the standard deviation,
it showed a result of 1611.642.

With regards to MACD, the average number in the monthly data was about
(793.083) as shown in the mean which reported the relationship between two
exponential moving averages (EMAs) of a security’s price. Moreover, MACD
showed the maximum number for the monthly data was 990.171 while the
minimum was (1815.523) and as for the standard deviation, it showed a result of
711.329. Although RSI shows the mean according to the monthly data as 44.290,
the maximum was 85.237 while the minimum was 7.513, and the standard devi-
ation was 17.857 which reflects a high volatility according to the high specula-
tion in the Egyptian stock market.

Also, we still have 2 main independent variables ROC and Stochastic Oscilla-
tor while the mean calculation according to the monthly data was (0.111) for
ROC while the stochastic Oscillator was 48.049. Since the ROC is used to calcu-
late the difference in price, expressed as a percentage, between the price at which
a stock last traded and its current price, so, the maximum data was 0.201 and the
minimum was (0.357) while the standard deviation was 0.131, on the other hand
the Stochastic oscillator has a maximum number 84.571 and the minimum was
17.996 and the standard deviation 17.955.

As for the dependent variables, the Egyptian individuals indicate a mean of
(29.440) million, results also showed a maximum of 913 million and a minimum
of (721.1 million) while the standard deviation was 412.829 million. The Egyp-
tian institutions have an average number mean of 602.833 million with a maxi-
mum of 3133.1 million a minimum of (864.62 million) and a standard deviation

was 943.709 million. As for the Arab individual, the mean was 25.593 million,
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the maximum was 348.2 million, the minimum (was 186.8 million) and the
standard deviation was 133.885 million. The Arab institutions showed a mean of
(10.377) million, a maximum of 433.6 million, a minimum (of 667.3 million)
and a standard deviation of 248.819 million. We still have our last dependent va-
riable which is divided into foreign individuals and foreign institutions which
have a mean of (10.907 million) and (577.707 million) respectively. The results
have shown a maximum of 28.2 million, a minimum was (131.1 million), stan-
dard deviation of 29.748 million for individuals. While institutions for the
maximum was 618.9 million, minimum (1815.523 million), and standard devia-
tion 925.544 million.

4.2. Pearson’s Correlation

To analyze the relationship among the variables of interest in the study, Pearson
correlation analysis has been conducted on a monthly basis to make it more effi-
cient instead of daily analysis Table 4 shows the direction and strengths of the
relationships between all variables with one another.

The correlation matrix shows that the Egyptian institutions have a negative
significant relationship with the Arab institutions, RSI, SMA, and ROC While
positively insignificant with foreign individuals but a positive significant rela-
tionship with the stochastic Oscillator. Also, negative insignificant with the Egyp-
tian individuals, Arab individuals, foreign institutions, and MACD.

The Egyptian individuals indicate a significant negative relationship with
Egyptian institutions and foreign institutions, while a positive insignificant with
the Arab individuals and foreign individuals. Regarding the indicators, the
Egyptian individuals show an insignificant positive relationship with MACD and
SMA and an insignificant negative relationship with Arab institutions, RSI,
ROC, and Stochastic Oscillator.

Arab individuals show a positive insignificant with Arab institutions, foreign
individuals, and Arab individuals, while a significant positive relationship with
foreign institutions, negative significance with RSI, and an insignificant negative
with MACD, ROC, SMA, and Stochastic Oscillator.

Arab institutions indicate an insignificant positive relationship with MACD,
ROC, RSI, SMA, and Stochastic Oscillator

Moreover, the foreign individuals show an insignificant positive relationship
with MACD, RSI, ROC, Stochastic Oscillator, and Egyptian individuals and a
negative insignificant with SMA, Egyptian institutions, Arab individuals, Arab
institutions, and foreign institutions.

The foreign institutions show a significant negative with MACD and SMA
while the negative insignificant relationship with RSI, ROC, and Stochastic Os-
cillator. Concerning the other players, foreign institutions show a significant
negative relationship with Egyptians. Individuals, Arab individuals, and an in-
significant negative relationship with Egyptian institutions, Arab institutions,

and foreign individuals.
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Table 4. Provides a summary of the regression results obtained on a monthly basis 2019-2022.

a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA

b. Dependent Variable: Egyptian individual NET (MILLIONS)

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.178° 0.032 -0.170 446.564707415469740
a. Dependent Variable: Egyptian individual NET (MILLIONY)
Unstandardized Coefficients ~ Standardized Coefficients Collinearity Statistics
Model t Sig.
B Std. Error Beta Tolerance VIF
(Constant) —-395.906 1236.564 -0.320  0.752
MACD -0.113 0.186 -0.195 -0.610  0.547 0.395 2.534
RSI -3.106 6.786 —-0.134 -0.458  0.651 0.468 2.136
: SMA 0.019 0.085 0.072 0.218 0.829 0.366 2.730
ROC —-82.422 737.822 -0.026 -0.112 0912 0.739 1.354
Stochastic 3.600 6.586 0.157 0.547 0.590 0.492 2.033
a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA
b. Dependent Variable: Egyptian institutions net millions
Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.772* 0.596 0.512 659.155067845846200
a. Dependent Variable: Egyptian institutions net millions
Unstandardized Coefficients ~ Standardized Coefficients Collinearity Statistics
Model t Sig.
B Std. Error Beta Tolerance VIF
(Constant) —2487.175 1825.239 -1.363 0.186
MACD -0.502 0.274 -0.378 -1.831 0.080 0.395 2.534
RSI -36.315 10.017 -0.687 -3.625  0.001 0.468 2.136
' SMA 0.289 0.125 0.494 2.303 0.030 0.366 2.730
ROC -3125.025 1089.067 -0.433 —-2.869 0.008 0.739 1.354
Stochastic 7.058 9.721 0.134 0.726 0.475 0.492 2.033
a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA
b. Dependent Variable: Arab individuals net millions
Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.655° 0.428 0.309 111.268329476751200
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a. Dependent Variable: Arab individuals net millions

Unstandardized Coefficients  Standardized Coefficients Collinearity Statistics
Model t Sig.

B Std. Error Beta Tolerance VIF

(Constant) 980.728 308.109 3.183 0.004
MACD 0.076 0.046 0.403 1.640 0.114 0.395 2.534
RSI 3.333 1.691 0.444 1.971 0.060 0.468 2.136
! SMA -0.066 0.021 -0.796 -3.123 0.005 0.366 2.730
ROC 130.266 183.839 0.127 0.709 0.485 0.739 1.354
Stochastic —4.174 1.641 -0.560 —2.544 0.018 0.492 2.033

a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA
b. Dependent Variable: Arab institutions net millions
Model R R Square Adjusted R Square Std. Error of the Estimate

1 0.569° 0.324 0.183 224.961662193337500

a. Dependent Variable: Arab institutions net millions

Unstandardized Coefficients ~ Standardized Coefficients Collinearity Statistics
Model t Sig.

B Std. Error Beta Tolerance VIF

(Constant) 1624.008 622.932 2.607 0.015
MACD 0.136 0.093 0.390 1.458 0.158 0.395 2.534
RSI 0.216 3.419 0.016 0.063 0.950 0.468 2.136
' SMA -0.127 0.043 -0.824 -2.970 0.007 0.366 2.730
ROC 496.563 371.685 0.261 1.336 0.194 0.739 1.354
Stochastic 2.296 3.318 0.166 0.692 0.495 0.492 2.033

a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA

b. Dependent Variable: Foreign individuals net millions

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.577* 0.333 0.189 17.624084232842602

a. Dependent Variable: Foreign individuals net millions

Unstandardized Coefficients  Standardized Coefficients Collinearity Statistics
Model t Sig.

B Std. Error Beta Tolerance VIF

(Constant) 143.754 48.814 2.945 0.007
MACD 0.020 0.007 0.719 2.673 0.014 0.400 2.498
RSI 0.222 0.269 0.206 0.827 0.417 0.466 2.147
! SMA -0.011 0.003 -0.913 -3.307 0.003 0.380 2.632
ROC 26.010 29.742 0.174 0.875 0.391 0.734 1.363
Stochastic -0.059 0.269 —-0.054 -0.218 0.830 0.478 2.093
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a. Predictors: (Constant), Stochastic, MACD, ROC, RSI, SMA

b. Dependent Variable: Foreign institutions net millions

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.743? 0.553 0.459 680.564973139477800
a. Dependent Variable: Foreign institutions net millions

Unstandardized Coefficients ~ Standardized Coefficients Collinearity Statistics

Model t Sig.
B Std. Error Beta Tolerance VIF

(Constant) 127.368 1884.525 0.068 0.947
MACD 0.379 0.283 0.291 1.339 0.193 0.395 2.534
RSI 35.492 10.342 0.685 3.432 0.002 0.468 2.136
' SMA -0.104 0.130 -0.181 -0.804 0.430 0.366 2.730
ROC 2514.333 1124.441 0.355 2.236 0.035 0.739 1.354
Stochastic -8.251 10.037 -0.160 —-0.822 0.419 0.492 2.033

Regarding our indicators, the MACD shows a positive significant relationship
with RSI, and Stochastic but an insignificant positive relationship with SMA and

a negative significance with ROC.

4.3. Regression Analysis

This study presents and discusses the regression results for the relationship be-
tween the independent variables (RSI, SMA, MACD, ROC, Stochastic Oscillator)
and the dependent variables (Egyptian individuals and institutions, Arab indi-
viduals and institutions, foreign individuals and institutions).

While using multiple regression using the monthly data, we have sorted 6
models of regression, but we cannot start with this before we tested the Durbin
Watson of the model which is a test for autocorrelation in the regression model’s
output. The Durbin Watson has a range from zero to four with a value of 2.00
indicating zero autocorrelation, values below 2.00 indicating positive correlation,
and above 2.00 negative correlation. Backed to our study the Durbin Watson of
the model was 1.992 which is nearly 2.00 which means that the whole model is
correct and has no multicollinearity and this also indicated impartial correlation.

We are going to explain in this study the different models with different levels
of significance and R adjusted (modified version of R-Squared that has been ad-
justed for the number of predictors in the model that is not affected by the

number of observation either the research time, which is more accurate)

4.4. Testing the Hypotheses

For the first research model, we noticed the R adjusted was 0.032 which means
that the explanatory power of the independent variable explains only 3.2% of the
behavior of the Egyptian individuals, which means that we have 97% of inves-
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tors’ decisions can’t be explained by behavior, and this explain that the Egyptian
individuals are following the rumors and they have not the investment tools to
use it so, as we mention before and according to this result we highly recom-
mend that the stock market will not allow any investors to invest in the Egyptian
stock market until they have a certificate of technical and fundamental analysis,
and the existent investors must have an intensive course for free to make the
right decisions concerning their investment. (Table 5)

HI: There is a negative significant relationship between the investor s decision
and the RST

The sign of the RSI was correct according to the study model which means
that the Egyptian individuals must sell the stock when the prices go up near 70
and buy the stock when the prices go down near 30 but what happens that the
Egyptian individuals don’t use this indicator while his investment because it
wasn’t significant so the Egyptian individuals has an insignificant negative rela-
tionship with the RSI, which means that all his decisions are done randomly or
according to the rumors. Also, Arab individuals, Arab institutions, and foreign
individuals have a positive insignificant relationship with the RSI indicator
which means that they do not follow it in their investment decisions and are fol-
lowing different indicators. The foreign institutions have a positive significant
relationship with the RSI which means that they are following the RSI indicator
but in the wrong way, they sell the stock when prices go down and buy the
stocks when prices go up and this is a contradictory theory. Thus, Egyptian in-
stitutions have a negative significant relationship with the RSI and according to
their repeated action, the study can interpret their action using the RSI indicator.
The first hypotheses of the study have been accepted.

The second research model is the Egyptian institutions net the R adjusted was
0.596 which means that the explanatory power of the independent variable ex-
plains 59.6% of the behavior of the Egyptian institutions, which means that over
the monthly data, we can see the awareness of Egyptian institutions and how
they decisions are based on a technical indicators and important concepts not

just rumors and speculation.

Table 5. provides a summary of the main results obtained as a response to the research hypotheses.

Hypotheses Results Hypotheses Test Values

H1: There is a negative significant relationship EGYinst net = —2487.174 — 0.378 (MACD) — 0.687 (RSI)

A ted
between the investor and the RSI ceepte + 0.494 (SMA) — 0.433 (ROC) + 0.134 (Stochastic Oscillator)

H2: There is a positive significant relationship Foreignindnet = 143.754 + 0.719 (MACD) + 0.206 (RSI)

A ted

between the investor and the MACD ceepte —0.913 (SMA) + 0.174 (ROC) — 0.054 (Stochastic Oscillator)
H3: There is a negative significant relationship A ted ARABind net = 980.728 + 0.403 (MACD) + 0.444 (RSI)

ccepte
between the investor and the Stochastic Oscillator P —0.796 (SMA) + 0.127 (ROC) — 0.560 (Stochastic Oscillator)
H4: There is a positive significant relationship A ted EGYinstnet = —2487.174 — 0.378 (MACD) - 0.687 (RSI)

ccepte
between the investor and the SMA P + 0.494 (SMA) — 0.433 (ROC) + 0.134 (Stochastic Oscillator)
HS5: There is a positive significant relationship A ted Foreigninst net = 127.368 + 0.291 (MACD) + 0.685 (RSI)

ccepte

between the investor and the ROC —0.181 (SMA) +0.335 (ROC) — 0.822 (Stochastic Oscillator)
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H2: There is a positive significant relationship between the investor's decision
and the MACD

The Egyptian individuals and Egyptian institutions have an insignificant neg-
ative with the MACD, while the Arab individuals, Arab institutions, and foreign
institutions have an insignificant positive relationship with the MACD that
means if they focus on the MACD they can realize good profits and decisions in
their investment but they are not following it. The only investor who has a posi-
tive significant relationship with the MACD is the foreign individuals which
means that their investment is based on the MACD indicator which makes the
study hypotheses accepted.

The study’s third model is the Arab individuals net the R adjusted was 0.428
which means that the explanatory power of the independent variable explains
only 42.8% of the behavior of the Arab individuals, which means that the Arab
individuals are aware and educated by the technical indicators and use it by
42.8% of their transactions and the rest of percentage can be done by others in-
dicators.

H3: There is a negative significant relationship between the investor' s decision
and the Stochastic Oscillator

The Egyptian individuals, Egyptian institutions, and Arab institutions have a
positive insignificant relationship with the Stochastic Oscillator, while the for-
eign individuals and institutions have an insignificant negative relationship with
the Stochastic. The only investor who made the study hypotheses accepted is the
Arab individuals and according to the repeated action done by the Arab indi-
viduals, they are following the Stochastic Oscillator indicator by a significance
confidence level of 95% that interpret the action of selling the stock when the
prices were around 80 and buy them when price is 20.

The study’s fourth model is the Arab institutions net the R adjusted was 0.324
which means that the explanatory power of the independent variable explains
only 32.4% of the behavior of the Arab institutions, which means that the rest
could be a kind of speculation in the Egyptian stock market.

H4: There is a positive significant relationship between the investor's decision
and the SMA

Egyptian individuals have an insignificant positive relationship with the SMA,
while the Arab individuals, Arab institutions, and foreign individuals have a sig-
nificant negative relationship with the SMA which means that they are following
the SMA but in the wrong direction this means that they buy when prices go up
and sell when prices go down and this is a contradictory theory and the foreign
institutions have an insignificant negative relationship with the SMA which
mean they are using another indicators in their investment, the Egyptian institu-
tions are following the SMA in their investment decisions because they have a
positive significant relationship with the SMA the study can conclude this by the
high level of education done by the Egyptian institutions which increase their
yearly returns as mention above in the literature review, so the study hypotheses
is accepted.
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The fifth study model is the foreign individuals net the R adjusted was 0.333
which means that the explanatory power of the independent variable explains
only 33.3% of the behavior of the foreign individuals, which means that they can
be educated and certified by the stock market and knows exactly what type of
indicator to use. While, the sixth study model is the foreign institutions net the R
adjusted was 0.553 which means that the explanatory power of the independent
variable explains only 55.3% of the behavior of the foreign institutions, which
means that half of their investment decisions is based on the technical indicators
and the other half is based on others indicators

HS%: There is a positive significant relationship between the investor's decision
and the ROC

Egyptian individuals have an insignificant negative relationship with the ROC,
while Egyptian institutions have a negative significant relationship with the
ROC, although, Arab individuals, Arab institutions, and Foreign individuals
have an insignificant positive relationship with the ROC and this means despite
their positivity they are not following this indicator and maybe follow others in-
dicators like technical or candles indicators. The foreign institutions support the
study hypotheses because they have a positive significant relationship with the
ROC which means that they make their decisions upon the analysis of the ROC

indicator.

5. Recommendations

Since five of the study hypotheses are accepted, the study can conclude the re-
search, regarding the Egyptian market if they want to analyze the market and
behavior and decisions of the investors, so the study can illustrate the factors
below.

Since we have six types of investors, it is normally that all the hypotheses can
be accepted because the study hypotheses focus on the investor’s decision in
general and not on specific investors with specific indicators. So, the behavior of
Egyptian individuals can be interpreted by random actions, following rumors, or
a sort of speculation. The study recommends illustrating the behavior of Egyp-
tian institutions by looking at the SMA indicator, While the Arab individuals
trading in the stock market are interpreting by the Stochastic Oscillator, the
Arab institutions have a contradictory theory they are not following anyone of
the technical indicators maybe they have another indicator to use it like the can-
dles or the graphs which can predict their behavior.

Regarding the foreign individuals the researchers can follow them by analyz-
ing the MACD, while the foreign institutions are using the ROC. So, the beha-
viors of the six investors have shown the interpretation of entering or exiting the
Egyptian market is based on which technical indicators and what is the most
used by each investor. The study can conclude that there is no smarter investor
existing among the six investors but all the behaviors are based on the internal
and external factors in the Egyptian market first and second the type of indicator

used by each investor according to their strategy and studies.
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With the increasing of the professional financial institutions and the decreas-
ing of large proportions of individual’s investors in the Egyptian stock market
who suffer from the lack of qualification and experience in designing their in-
vestment strategies and effective market timing. Such deficiency makes the deci-
sion-making process based on speculative performance rather than a scientific
investment base. This is because the individual investor cannot handle the same
types and tools of technical and fundamental analysis, performed by professional
financial institutions that are characterized by appropriate methods of specia-
lized analysis and evaluation.

Further, according to this result, the study highly recommends that the stock
market will not allow any investors to invest in the Egyptian stock market until
they have a certificate of technical and fundamental analysis, and the existent
investors must have an intensive course for free to make the right decisions

concerning their investment.

6. Conclusions

In this research, the impact of technical indicators on the behavior of investors
has been investigated. This has been achieved by using data collected from the
Egyptian stock market over the period 2019-2022 on a daily and monthly basis.
Results have revealed that the impact of technical indicators have a different
impact on different investor and the effect of their investment on the Egyptian
market Referring to their use of a certain indicator and leaving others may get
them in the wrong direction. As a result, the study believes that investors who
use technical analysis will have more concentrated portfolios than those who do
not. In addition, Egyptian individuals need multiple courses to improve them-
selves in their investment and not follow the broker or anyone else, they must
have their knowledge to buy and sell strategy instead of the speculation strategy
which fluctuates the market capital of the Egyptian stock market.

Additionally, the unavailability of data before 2019 in the Egyptian stock
market was one of the limitations of this study, the fluctuation of the economy
and the Egyptian stock market due to COVID-19 and the Financial floating cri-
sis, the study was tested on 5 technical indicators only while we have more, fi-
nally, the implication of the indicator on the Egyptian stock market only is an-
other limitation of the current study. Therefore, it is recommended for further
studies to investigate other stock markets in which different behaviours are in-
vesting. Moreover, this research also seeks to encourage researchers to conduct
more similar studies in this area as well as employ the technical indicators in
other stock markets to result in a better understanding of technical indicators in

different markets, especially after the Ukraine war and the floating crisis.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

DOI: 10.4236/ajibm.2023.1310063

1148 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2023.1310063

A. Magui et al.

References

Agrawal, M., & Khan, A. U. (2019). Stock Indices Price Prediction Based on Technical
Indicators Using Deep Learning Model. International Journal on Emerging Technolo-
gies, 10, 186-194.

Ahmed, A., & Ahmed, S. (2016). Monthly Patterns in Egyptian Stock Market. Interna-
tional Journal of Financial Management, 6, 17.

Antony, A. (2019). Behavioral Finance and Portfolio Management: Review of Theory and
Literature. Journal of Public Affairs, 20, €1996. https://doi.org/10.1002/pa.1996

Bagheri, A. P. (2014). Financial Forecasting Using ANFIS Networks.

Bansal, S. A. (2018). Do Investors Exhibit Behavioral Biases in Investment Decision
Making? A Systematic Review. Qualitative Research in Financial Markets, 10, 210-251.
https://doi.org/10.1108/ QRFM-04-2017-0028

Blume, L., Easley, D., & O’hara, M. (1994). Market Statistics and Technical Analysis: The
Role of Volume. The Journal of Finance, 49, 153-181.
https://doi.org/10.1111/j.1540-6261.1994.tb04424.x

Brock, W., Lakonishok, J., & Le Baron, B. (1992). Simple Technical Trading Rules and the
Stochastic Propreties of Stock Returns. Journal of Finance, 47, 1731-1764.
https://doi.org/10.1111/j.1540-6261.1992.tb04681.x

Cespa, G. (2011). Dynamic Trading and Asset Prices: Keynes vs. Hayek. Oxford Univer-
sity.

Chatzoglou, K. C. (2020). Embedding Four Medium-Term Technical Indicators to an In-
telligent Stock Trading Fuzzy System for Predicting: A Portfolio Management Ap-
proach. Computational Economics, 57, 1183-1216.
https://doi.org/10.1007/s10614-020-10016-2

Chong, T., & Ng, W.-K. (2008). Technical Analysis and the London Stock Exchange:
Testing the MACD and RSI Rules Using the FT30. Applied Economies Letters, 15,
1111-1114. https://doi.org/10.1080/13504850600993598

Chourmouziadis, K., & Chourmouziadou, D. K. (2021). Embedding Four Medium-Term
Technical Indicators to an Intelligent Stock Trading Fuzzy System for Predicting: A
Portfolio Management Approach. Computational Economics, 57, 1183-1216.
https://doi.org/10.1007/s10614-020-10016-2

Degutis, A., & Novickyte, L. (2014). The Efficient Market Hypothesis: A Critical Review
of Literature and Methodology. Ekonomika, 93, 8-9.
https://doi.org/10.15388/Ekon.2014.2.3549

Dehnad, K. (2011). Behavioral Finance and Technical Analysis. Journal of Financial
Transformation, Capco Institute, 32, 107-111.

Dolan, B. (2023). Investopedia. https://www.investopedia.com/terms/m/macd.asp
EGX (2010). Annual Report 2010. EGX.

EGX (2010-2020). Annual Report of the Egyptian Stock Market. EGX.

EGX (2011). Annual Report 2011. EGX.

EGX (2019). Annual Report 2019. EGX.

EGX (2020). Annual Report 2020. EGX.

EGX (2021). EGX Annual Report. EGX.

EGX (2022). EGX Annual Report. EGX.

Fama, E. F., & Blume, M. E. (1966). Filter Rules and Stock Market Trading. Journal of
Business, 39, 226-241.

DOI: 10.4236/ajibm.2023.1310063

1149 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2023.1310063
https://doi.org/10.1002/pa.1996
https://doi.org/10.1108/QRFM-04-2017-0028
https://doi.org/10.1111/j.1540-6261.1994.tb04424.x
https://doi.org/10.1111/j.1540-6261.1992.tb04681.x
https://doi.org/10.1007/s10614-020-10016-2
https://doi.org/10.1080/13504850600993598
https://doi.org/10.1007/s10614-020-10016-2
https://doi.org/10.15388/Ekon.2014.2.3549
https://www.investopedia.com/terms/m/macd.asp

A. Magui et al.

Gencay, R. (1998). The Predictability of Security Returns with Simple Technical Trading
Rules. Journal of Empirical Finance, 5, 347-359.
https://doi.org/10.1016/S0927-5398(97)00022-4

Gorgulho, A., & Neves, R. (2011). Applying a GA Kernel on Optimizing Technical Analy-
sis Rules for Stock Picking and Portfolio Composition. Expert Systems with Applica-

tions, 38, 14072-14085. https://doi.org/10.1016/j.eswa.2011.04.216

Grundy, B. D., & McNichols, M. (1989). Trade and the Revelation of Information
through Prices and Direct Disclosure. The Review of Financial Studies, 2, 495-526.
https://doi.org/10.1093/rfs/2.4.495

Hayes, A. (2021). Stochastic Oscillator: What It Is, How It Works, How to Calculate. In-
vestopedia. https://www.investopedia.com/terms/s/stochasticoscillator.asp

Hayes, A. (2022). Simple Moving Average (SMA): What It Is and the Formula. Investo-
pedia. https://www.investopedia.com/terms/s/sma.asp

Investopedia (2022). RSI Egypt.

Ivanovski, Z. I. (2017). Echnical Analysis Accuracy at Macedonian Stock Exchange.
UTMS Journal of Economics, 8 105-118.

Jasemi, M., Kimiagarri, A., & Memariani, A. (2011). A Modern Neural Network Model to
Do Stock Market Timing on the Basis of the Ancient Investment Technique of Japa-
neese Candlestick. Journal of Expert System with Applications, 38, 3884-3890.
https://doi.org/10.1016/j.eswa.2010.09.049

Jennings, B. A. (1989). Technical Analysis (Vol. 2). Oxford University Press.
Kahn, R. N. (2008). Technical Analysis Plain and Simple: Charting the Markets in Your
Language (2nd ed., pp. 282, 288, 119). FT Press.

Kestner, L. (2003). Quantitative Trading Strategies: Harnessing the Power of Quantitative
Techniques to Create a Winning Trading Program. McGraw-Hill Trader(TM)s Edge
Series.

Kirkpatrick II, C. D., & Dahlquist, J. R. (2016). Technical Analysis (2nd ed.). Pearson.

Larson (2007). 12 Simple Technical Indicators That Really Work (p. 66). Marketplace
Books Inc.

Lento, C. (2009). The Combined Signal Approach to Technical Analysis.

https://ssrn.com/abstract=1410899
https://doi.org/10.2139/ssrn.1410899

LIM (2016). The Handbook of Technical Analysis (p. 259). John Wiley & Sons.

Loh, E. Y. (2005). A Comparative Study of Technical Trading Rules, Time-Series Trading
Rules and Combined Technical and Time-Series Trading Strategies in the Australian
Stock Exchange.

Market, E. S. (2011-2019). EGX Report. Egyptian Stock Market.

Marshall, B. R., & Cahan, R. H. (2010). Technical Analysis around the World. Wili.
https://doi.org/10.2139/ssrn.1181367

Masry, M. (2017). The Impact of Technical Analysis on Stock Returns in an Emerging
Capital Markets (ECM’s) Country: Theoretical and Empirical Study. International
Journal of Economics and Finance, 9, 92-94. https://doi.org/10.5539/ijef.v9n3p91

Metghalchi, M. M., Marcucci, J., & Chang, Y.-H. (2012). Are Moving Average Trading
Rules Profitable? Evidence from the European Stock Markets. Applied Economics, 44,
1539-1559. https://doi.org/10.1080/00036846.2010.543084

Mitchell, C. (2023). Price Rate of Change (ROC) Indicator: Definition and Formula. In-
vestopedia. https://www.investopedia.com/terms/p/pricerateofchange.asp

DOI: 10.4236/ajibm.2023.1310063

1150 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2023.1310063
https://doi.org/10.1016/S0927-5398(97)00022-4
https://doi.org/10.1016/j.eswa.2011.04.216
https://doi.org/10.1093/rfs/2.4.495
https://www.investopedia.com/terms/s/stochasticoscillator.asp
https://www.investopedia.com/terms/s/sma.asp
https://doi.org/10.1016/j.eswa.2010.09.049
https://ssrn.com/abstract=1410899
https://doi.org/10.2139/ssrn.1410899
https://doi.org/10.2139/ssrn.1181367
https://doi.org/10.5539/ijef.v9n3p91
https://doi.org/10.1080/00036846.2010.543084
https://www.investopedia.com/terms/p/pricerateofchange.asp

A. Magui et al.

Mohd Nor, S., & Wickremasinghe, G. (2017). Market Efficiency and Technical Analysis
during Different Market Phases: Further Evidence from Malaysia. /nvestment Man-
agement and Financial Innovations, 14, 359-366.
https://doi.org/10.21511/imfi.14(2-2).2017.07

Mohsen, D. (2017). Testing the Predicting Ability of Technical Analysis Classical Patterns
in the Egyptian Stock Market. Accounting and Finance Research, 6, 94-104.
https://doi.org/10.5430/afr.v6n3p94

Moskowitz, T. J., Ooi, Y. H., & Pedersen, L. H. (2012). Time Series Momentum. Journal
of Financial Economics, 104, 228-250. https://doi.org/10.1016/j.ifineco.2011.11.003

Neely, C. J., & Rapach, D. E. (2014). Forecasting the Equity Risk Premium: The Role of
Technical Indicators. Management Science, 60, 1772-1791.
https://doi.org/10.1287/mnsc.2013.1838

Nithya, J., & Thamizhchelvan, G. (2014). Effectiveness of Technical Analysis in Banking
Sector of Equity Market. Journal of Business and Management, 16, 20-28.
https://doi.org/10.9790/487X-16752028

Ozbayoglu, A. M., & Erkut, U. (2016). Stock Market Technical Indicator Optimization by
Genetic Algorithms (pp. 2-8). TOBB University of Economics and TOBB University of
Economics and Technology.

Pandya, H. (2013). Technical Analysis for Selected Companies of Indian IT Sector. Inter-
national Journal of Advanced Research, 1, 430-446.

Petrusheva, N. (2016). Comparative Analysis between the Fundamental and Technical
Analysis of Stocks. Journal of Process Management, 4, 26-29.

Pramudya, R., & Ichsani, S. (2020). Efficiency of Technical Analysis for the Stock Trad-
ing. International Journal of Finance & Banking Studies, 9, 58-67.
https://doi.org/10.20525/ijtbs.v9i1.666

Shalini, T., & Pranav, S. (2019). Picking Buy-Sell Signals: A Practitioner’s Perspective on
Key Technical Indicators. Sciendo, 3, 206. https://doi.org/10.2478/sbe-2019-0054

Subramanian, V., & Balakrishnan, K. P. (2014). Efficacy of Refined MACD Indicators:
Evidence from Indian Stock Markets. The IUP Journal of Applied Finance, 20, 76-91.

Suciu, T. (2015). From the Classical Finance to the Behavioral Finance. Journal of Public
Administration, Finance and Law, 7, 80-88.

Vasiliou, D., & Eriotis, N. (2008). Incorporating Technical Analysis into Behavioral
Finance. International Research Journal of Finance and Economics, No. 14, 101.

DOI: 10.4236/ajibm.2023.1310063

1151 American Journal of Industrial and Business Management


https://doi.org/10.4236/ajibm.2023.1310063
https://doi.org/10.21511/imfi.14(2-2).2017.07
https://doi.org/10.5430/afr.v6n3p94
https://doi.org/10.1016/j.jfineco.2011.11.003
https://doi.org/10.1287/mnsc.2013.1838
https://doi.org/10.9790/487X-16752028
https://doi.org/10.20525/ijfbs.v9i1.666
https://doi.org/10.2478/sbe-2019-0054

	The Impact of Technical Analysis on Investors’ Financial Decisions in an Emerging Market: Evidence from the Egyptian Stock Market
	Abstract
	Keywords
	1. Introduction
	2. Literature Review
	2.1. Theoretical Framework
	2.1.1. Technical Analysis Overview
	2.1.2. Efficient Market Hypotheses Overview
	2.1.3. Theories of Technical Indicators
	2.1.4. Technical Analysis vs. Behavioral Finance

	2.2. Previous Studies
	2.2.1. Technical Analysis and Investor Types Theories
	2.2.2. Egypt vs. Arab Market
	2.2.3. Individuals vs. Institutions
	2.2.4. Egyptians vs. Foreigners
	2.2.5. Technical Analysis and Signaling Theory
	2.2.6. Schools and Signals Technical Indicators
	2.2.7. Signals of Technical Indicators


	3. Data and Methodology
	3.1. Variables Description and Calculations
	3.2. Study Hypotheses
	3.3. Research Model
	3.4. Sampling and Data Collection
	3.5. Measurement—Stationary Test

	4. Findings and Analysis
	4.1. Descriptive Statistics
	4.2. Pearson’s Correlation
	4.3. Regression Analysis
	4.4. Testing the Hypotheses

	5. Recommendations
	6. Conclusions
	Conflicts of Interest
	References

