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Abstract

The main purposes of this quantitative study were to examine the existence of herding behavior among investors
in Amman stock exchange (ASE) at market and sector level in addition to testing the behavior during the market
rising and falling and examining whether the behavior existence is different before and after the global financial
crisis of 2008. The theoretical base of the study was the behavioral finance which assumes that investors are not
completely rational and they may follow others when taking investment decisions. The main enquires of the
study were about the existence of herding in the Jordanian market, whether it's affected by conditions of market
rising and falling, and whether it's affected by the financial crisis. A quantitative design was employed to achieve
the purposes of this study which covers the period 2000 - 2018. Data were obtained from ASE website and
analyzed using ordinary least squares method. The results indicated that herding is absent in the Jordanian
market if tested at market level while it exists in services and industrial sectors if tested at sectors level. The
financial crisis did not affect the presence of herding at market level while it did affect the behavior in services
and industrial sectors. Moreover, the results revealed that market condition of rising and falling affected herding
at market level but not at sectors level. It is also concluded that the global financial crisis changed the presence
of herding behavior during conditions of rising and falling in market and in each sector.

Keywords: Amman stock exchange, behavioral finance, financial crisis, herding, market falling, market rising,
sectoral herding

1. Introduction

In the traditional finance, it's assumed that markets are efficient and investors are rational but in behavioral
finance, markets are not efficient and investors are normal people who may be affected by cognitive problems
(Statman, 2014); these cognitive problems include over and under confidence, over-reaction, cognitive bias, and
herding (Shafi, 2014). The problem is that herding behavior may increase volatility and affect the stability and
efficiency of financial markets (Shusha & Touny, 2016). The specific problem is that most of studies about
herding were conducted at the market level ignoring the behavior at sector level which may lead to incorrect
conclusions about its presence (BenSada, 2017). If herding exists, investors may invest in mispriced stocks
(Filip, Pochea & Pece, 2015) because the price does not reflect the fundamental value of the stock but reflect a
value derived from the high volume of sales and purchases triggered by herding. Based on this, it's important for
investors to know if herding exists in the market to consider that in their investment decisions and to exploit the
profitable opportunities that may be caused by the behavior (Demirer & Zhang, 2018). Herd behavior in
financial markets was studied in many areas including its existence (Curto, Falc®® & Braga, 2017; Hammami &
Boujelbene, 2015; Mertzanis & Allam, 2018), the differences between individual and institutional herding
(Hsieh, 2013; Li, Rhee, & Wang, 2017; Trenca, Pece & Mihut, 2015), the causes of herding (Chang & Su, 2017;
Fang, Lu, Yau & Lee, 2017; Shusha & Touny, 2016), and the impact of herding on investment decisions (Akbar,
Salman, Mughal, Mehmood & Makarevic, 2016; Bakar & Yi, 2016; Kengatharan & Kengatharan, 2014).

In Jordan, however, few studies were conducted to test the presence of herding (Al-Shboul, 2012a; Obaidat,
2016; Ramadan, 2015), the causes of herding (Nasarudin, Noordin, Law & Yahya, 2017), and the impact of
herding (Alrabadi, Al-Abdallah & Aljarayesh, 2018, Areigat, Abu-Rumman, Al-Alani & Alhorani, 2019). The
main purposes of this study were to test the presence of herding and examine the effect of market conditions of
rising and falling and the global financial crisis on the behavior at market-level and sector-level. To achieve these
objectives, four pairs of hypotheses were developed. In the first pair, it's assumed that investors in the Jordanian
stock market and in each sector herd when taking investment decisions while the second pair was related to
determine the effect of global financial crisis of 2008 on the presence of herding behavior in the market and in
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each sector separately. The third pair of hypotheses was formulated to examine the behavior during market and
sector rising and falling. The last two hypotheses were developed to test the difference in the effect of market
conditions of rising and falling on the presence of herding behavior before and after the financial crisis of 2008.
These hypotheses were tested using a quantitative design following most studies in the literature. Testing the
presence of herding behavior in Amman stock exchange may help in explaining why the prices of stocks cannot
be predicted using the traditional pricing models and may provide investors with more information about how
the stocks are being priced in the Jordanian market.

2. Literature Review
2.1 Behavioral Finance

Behavioral finance is the field of study that focuses on the impact of psychological factors on the behavior of
investors and how it leads them to take irrational investment decisions (Shafi, 2014). In addition, behavioral
finance replaces many aspects of standard finance with new behavioral-based aspects; for example, it replaces
the mean-variance portfolio theory in the traditional finance with the behavioral portfolio theory, replaces the
term rational people with normal people, and replaces the financial assets pricing models with behavioral asset
pricing models (Statman, 2014). Some market results may be different from that anticipated by the traditional
finance theories including the efficient market hypothesis, these results can be explained by the behavioral
finance through the study of behavioral biases affecting the investors' decisions (Baker & Ricciardi, 2015).
Based on this, behavioral finance provides explanations for many inefficiencies and anomalies in the financial
markets that cannot be explained by the theories of traditional finance.

Examples of behavioral bias that may affect the investment decisions of individuals include: overconfidence,
disposition effect, herding, home bias (Kumar & Goyal, 2015), and representativeness bias (Alrabadi et al.,
2018). Overconfidence bias refers to the situation when the investor relies on the subjective judgment more than
the objective accuracy (Im & Oh, 2016); this bias leads people to think that their estimates are more accurate
than they really are (Forbes, 2005). Theoretically, rational investor keeps the winning stocks and sells losing
stocks (Dharma & Koesrindartoto, 2018), the cognitive bias of disposition occurred when investors do the
opposite by selling winning stocks too early and holding on losing stocks too long (Shefrin & Statman, 1985).
Home bias means that investors prefer to hold portfolios that include a high percentage of domestic stocks rather
than international stocks (Mishra & Daly, 2006). Representativeness bias means that investors select stocks
based on its current performance assuming that it will achieve the same returns it achieved recently (Jain, Jain &
Jain, 2015). The main subject of this study is the herding behavior which occurs when the investor takes the
same decision of the majority of investors without utilizing her or his knowledge and experience (Qasim,
Hussain, Mehboob & Arshad, 2019).

2.2 Herding Behavior

Herding behavior represents one of the cognitive biases that may be exhibited by investors when taking
investment decisions. Herding behavior among investors can be defined as the behavior of copying other
investors (the herd) and imitating their investment decisions (Bakar & Yi, 2016). Because the decision of the
herd is wrong in the majority of cases, herding behavior leads to increase the volatility of prices in the financial
markets (Bakar & Yi, 2016). In addition, herding behavior affects assets prices and take it away from its intrinsic
values estimated using the traditional asset pricing models which may lead to price bubbles and unanticipated
crashes (Cakan & Balagyozyan, 2016). From its definition, herding means that many investors are selling and
buying the same stock at the same time without considering its risk and related information; this may cause
volatility to increase and stocks' prices to go beyond its fundamental value pushing the market to become
inefficient.

As reported by Kumar and Goyal (2015), the majority of studies concerning the behavioral biases among
investors were conducted in the United States and other developed countries with a few studies conducted in the
developing countries. Behavioral finance is important in emerging markets because the traditional asset pricing
models are invalid in some of these markets including the capital asset pricing model (Algisie & Alqurran, 2016;
Chaudhary, 2017; Elshgirat & Sharifazdeh, 2018; Obrimah, Alabi & Ugo-Harry, 2015; Soumaré Aménounveé
Diop, Mété& N'sougan, 2013) and the arbitrage pricing theory (Elshgirat, 2019; Gul & Khan, 2013; Okoro,
2017). Concerning herding behavior, however, the same conclusion about the lack of studies in emerging
markets can be noted (Kumar & Goyal, 2015). Based on this, emerging markets are in need to be studied more to
determine whether behavioral biases of investors are affecting the pricing of stocks and the relationship between
risk and return. In addition, more studies are needed to examine the difference in herding behavior across
different market sectors and conditions and to test the effect of the global financial crisis on the herding behavior
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in emerging markets. This gap in literature represents the cornerstone on which this study was built.
2.3 Testing Herding Behavior

According to Demir and Solakoglu (2016), studies that tested herding behavior belong to two groups; one of
these groups is concerned with finding an explanation for the behavior of copying the decision of other investors
while the other is focused on the cross-sectional standard deviation (CSSD) of dispersion of returns and the
cross-sectional absolute deviation (CSAD) of returns. This study belongs to the second group which uses the
CSSD to detect the presence of herding among investors. Since its first introduction by Chang, Cheng, and
Khorana (2000), CSAD measure was used by many researchers to detect the behavior of herding among
investors. Gavriilidis, Kallinterakis, and Tsalavoutas (2016) used CSAD measure to test herding behavior during
the month of Ramadan while Filip, Pochea, and Pece (2015) utilized the measure to detect the presence of
herding in the countries of central and south-eastern Europe. Other researchers who used CSAD to measure the
presence of herding include Ramadan (2015), Demirer and Zhang (2018), Akinsomi, Coskun, and Gupta (2018),
and many others. To detect herding behavior, the first step is to calculate CSAD using the following equation
(Chiang, Li, Tan & Nelling, 2013):

N
Z, [Rit— R,z
i=1

N

CSAD, = 1)

Where CSAD; is the measure of stocks returns' dispersion on day t, R;; is the realized return for stock i on day t,
Rm. is the average of realized returns of all stocks on day t (Gavriilidis, Kallinterakis & Tsalavoutas, 2016), and
N is the total number of stocks on day t. The second step is to run a multiple regression using the following
model (Chang, Cheng & Khorana, 2000):

CSAD; = @ + A4 |Rmic|+ 22(Rmie)? + & 2)

Where CSAD; is the returns' dispersion calculated in Equationl, Ry;; is the realized return of market index on
day t, g is the error term. These two equations were adjusted to test herding in different sectors, different
market conditions, and before and after the global financial crisis as explained in the method section of this study.
In the traditional pricing models, it's assumed that the relationship between stocks returns' dispersions and
market return is linear and positive because each stock has a different beta and thus, its returns change differently
when market changes leading to an increase in its dispersion. When investors follow the movement of market
(practice herding behavior), the dispersions of stocks' returns will decline if the market return increases and the
relationship may become nonlinear (Gavriilidis et al., 2016). Based on this, if herding behavior exists, the
parameter A, will have a statistically significant negative value because it indicates a negative nonlinear
relationship between CSAD and average market return as discussed by Chang et al. (2000).

2.4 Evidence of Herding

Herding behavior was evidenced in many financial markets in both developing and developed countries
including the United States and United Kingdom (Galariotis, Rong & Spyrou, 2015), Australia (Al-Shboul,
2012b), China (Mahmud & Tinig 2018), Germany (Kremer & Nautz, 2013), Spain (Andreu, Gargallo, Salvador,
& Sarto, 2015), Portugal (Holmes, Kallinterakis & Ferreira, 2013), Turkey (Akinsomi, Coskun & Gupta, 2018),
Indonesia (Candraningrat, 2018), Mongolia (Erdenetsogt & Kallinterakis, 2016), Pakistan (Qasim et al., 2019),
India (Dutta, Gahan, & Panda, 2016), Romania (Trenca, Pece & Mihut, 2015), South Africa (Nasarudin et al.,
2017); Kwait & Qatar (Demir & Solakoglu, 2016), Saudi Arabia (Rahman, Chowdhury & Sadique, 2015), and
Tunisia (Hammami & Boujelbene, 2015). These studies reveal that herding is a global phenomenon that drew the
attention of many researchers all around the world.

The presence of herding behavior may be misjudged if studied at market level because herding may not affect all
sectors in the market but instead, affect those sectors with specific styles and specific investors' attributes
(BenSa'rfa, 2017). Industry effect on herding was evidenced by Litimi, BenSa'da, and Bouraoui (2016) who
found that the effect of herding was not the same in all market sectors and by Choi and Sias, (2009) who argued
that industry represents an essential variable that affect the herding behavior of investors. In addition, the
differences in herding between sectors was evidenced by Cakan and Balagyozyan, (2016) who concluded that
herding was different in financial and technology sectors than other sectors and Sharma, Narayan, and
Thuraisamy (2015) who found that herding behavior was stronger in industrial and properties sectors. From
these studies, it can be argued that herding behavior may not be the same in all market sectors.

Many studies, however, claimed that herding is not constant but it's changing over time as reported by Sharma et
al. (2015) and Curto, Falc®, and Braga (2017). In addition, the level of herding behavior was found to be
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changing based on the market conditions of rising and falling (Chiang et al., 2013; Erdenetsogt & Kallinterakis,
2016; Rahman et al., 2015) and before and during the global financial crisis (Al-Shboul, 2012a; BenSa'da, Jlassi
& Litimi, 2015). In the Jordanian market, where few studies about herding were conducted, the presence of
herding was evidenced by Obaidat (2016), Ramadan (2015), and Nasarudin, Noordin, Law, and Yahya (2017)
while no evidence of herding was found by Al-Shboul (2012a) in both conditions of market rising and falling.
The objectives behind this study were to update the evidence of herding in the Jordanian stock market, to test
whether investors exhibit the behavior when the market is rising and when it's falling, and to examine the
presence of the behavior before and after the global financial crisis using the cross-sectional absolute deviation
(CSAD). Achieving these objectives at sector level in addition to the market level represents the main value this
study may add to the literature.

2.5 Hypotheses

To achieve the purposes of the study, four pairs of hypotheses were developed. Each pair of hypotheses consists
of two parts: the first part is related to the market in general and the second part is related to each sector in the
market namely: financial sector, services sector, and industrial sector. The first pair of hypotheses was developed
to test the presence of herding behavior in the Jordanian market and sectors. The second pair was developed to
test the effect the global financial crisis of 2008 on the existence of herding behavior while the third pair of
hypotheses was to determine if the behavior is significant in both conditions of market rising and falling. The last
two hypotheses were related to the difference in the effect of market conditions of rising and falling on the
presence of herding behavior before and after the financial crisis of 2008. Research hypotheses can be presented
as follows:

H1la: Herding behavior exists in the Jordanian market when tested at market level

H1b: Herding Exists in each sector of the market when tested separately

H2a: Presence of herding behavior at market level is different before and after the global financial crisis
H2b: Presence of herding behavior in each sector is different before and after the global financial crisis

H3a: Presence of herding behavior at market level is different during times of market rising and falling

H3b: Presence of herding behavior at sector level is different during times of sector's index rising and falling

Hd4a: The effect of the conditions of market rising and falling on the presence of herding at market level is not
the same before and after the financial crisis

H4b: The effect of the conditions of sector's index rising and falling on the presence of herding at sector level is
not the same before and after the financial crisis
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3. Method
3.1 Research Data

The study included all listed companies in Amman Stock Exchange (ASE) for the period from January 2000 to
December 2018. This period was divided into two sub-periods when measuring the effect of the financial crisis:
January 1, 2000-December 31, 2007 (before the crisis) and January 1, 2009-December 31, 2018 (after the crisis)
considering that the global financial crisis started in 2007 and its effect reached Jordan in 2008. ASE includes
three main sectors: financial sector, services sector, and industrial sector; number of companies in each sector as
of December 31, 2018 was 98, 46, and 47 respectively with a total of 191 listed companies. ASE free float index
was used as a proxy for the market to calculate the daily market returns. Daily closing prices for listed
companies and for the ASE free float index were downloaded from the ASE website for the period from January
1, 2000 to December 31, 2018. Study variables were calculated using these data and analyzed using the ordinary
least squares method (OLS) following the approach of Chang et al. (2000).

3.2 Research Design

This quantitative study was designed to test the presence of herding behavior among investors in the Jordanian
stock market at market level and sector level. In addition, the objectives of the study included examining the
differences in the behavior before and after the global financial crisis and under the conditions of market rising
and falling. Herding was examined by testing the relationship between the dependent variable of cross-sectional
absolute deviation (CSAD) and the independent variables of absolute value and squared value of market index
return (Rmiy)-

3.3 Variables Definitions

Average of realized returns of stocks in the market (Ry,.): is the average return of all available stocks in the
market on day t. this average was calculated using the simple average of returns of all stocks available on each
specific day.

Average of realized returns of stocks in the sector (Rmsy): this variable is the simple average of stocks' returns
available in the sector on day t.

Cross-sectional absolute deviation (CSAD) for the market: is a measure of the dispersion of stocks' returns
utilized by Chang et al. (2000) to detect herding behavior among investors. This measure is calculated as follows
(Chiang et al., 2013):

N
Z_ [Ri e R,z
i=1

CSAD, = -

®)

Where CSAD; is the measure of stocks' returns' dispersion on day t, R;. is the realized return for stock i on day t,
R is the average of realized returns of all stocks on day t, , and N is the total number of stocks on day t.

Cross-sectional absolute deviation for each sector (CSAD;): is a measure of the dispersion of stocks returns used
to detect herding in each sector of the market. This variable was measured as follows:

N
Z, |Ri,t_ Rms,t|
=1

CSAD,, = Si=— 4)

Where CSADy, is the measure of stocks returns' dispersion in each sector on day t, R;; is the realized return for
stock i on day t, Ry, is the average of realized returns of all stocks in the sector on day t, and N is the total
number of stocks in the sector on day t.

Realized return of stock (R y). is realized return on stock i on day t calculated as follows:

Pit—Pit—1

Ry = [ ] £ 100 5)

it—1

Where P is the closing price of the stock i on day t and P;.is the closing price of that stock at day t-1 or the day
before.

Realized return of market index (Rmi; ): is the return on the market free float index on day t. This return was
calculated using the following equation:

Rmi,t — [Pmi,t— Pmi,t—l] + 100 (6)

Pmi,t—l
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Where Py, is the closing price of the Amman stock exchange index (ASE) on day t and Py;+.1is the closing price
of the index on day t-1

Realized return of sector index (Rmisy): this is the return on the sector index calculated as follows:

Rmis,t — [Pmis,t_ Pmis,t—l] * 100 (7)

Pmis,t—l
Where P is the closing price of the sector index on day t and Pps.1iS the closing price of that index on day
t-1.
4. Results
4.1 Descriptive Statistics

Amman stock exchange (ASE) consists of three sectors: financial sector, services sector, and industrial sector. As
on December 31%, 2018, total number of companies in each sector was 98, 46, and 47 respectively. It can be
noted from these numbers that the financial companies represent about 51% of total listed companies while both
services and industrial sectors have the same share of listed companies. Descriptive information about the
variables of the study are summarized in Tablel.

Table 1. Descriptive Statistics about Variables of: CSADt, CSADsr, Absolute Value of Market Index Returns,
and Absolute Value of Sectors' Index Returns

Variable Mean Star_1dz?1rd Min Max
deviation

CSAD; 1.217 0.500 0.000 17.345

CSAD financial 1.183 1.029 0.000 60.218

sector

CSAD services 1.262 0.691 0.000 16.388

sector

CSAD industrial 1.179 0.794 0.000 44.937

sector

Absolute value of 0.545 0.616 0.000 4.797

market index returns

Absolute value of

financial sector index 0.560 0.641 0.000 5.392

returns

Absolute value of

services sector index 0543 0607 0000 4403

returns

Absolute value of

industrial sector 0705 0833 0000 20079

index returns

4.2 Hypotheses Testing
4.2.1 Hypothesis One

Hypothesis one consisted of two parts: the first part was to test the presence of herding in the entire market. This
part included testing the following regression model:

CSAD; = @ + A4 |Rpie|+ A22(Rmie)? + & (8)

Where CSAD; is the returns' dispersion calculated in Equation 1and Ry, is the realized return of market index on
day t. If herding exists among investors, A,will have a negative and significant value. The null hypothesis here
was that herding does not exist in the Jordanian market at market level and the alternate hypothesis was that
herding does exist in the market at the same level. Based on the results summarized in table 2 and using a
significance level of 5%, the null hypothesis cannot be rejected which means that herding behavior does not exist
in the Jordanian market at market level 1, =-0.016, p =.066
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Table 2. Regression Analysis Results for Hypothesis One-First Part

Details Value t statistic P value
a 0.995 92.278 .000
A 0.426 17.211 .000
Ay -0.016 -1.839 .066
Adjusted R square .225

The second part of hypothesis one was to test whether herding behavior does exist in each sector of the market
when considered separately. This part included testing the following regression model:

CSADg = a + /11|Rmis,t|+ A (Rpis)® + & )

Where CSADy is the sectors returns' dispersion calculated in Equation 4and Ry, is the realized return of sector
index on day t. the same null and alternate hypotheses for the first part were used for this part. Regression results
showed in table 3 indicate that the null hypothesis for services and industrial sectors only can be rejected and
thus, herding behavior exists in services sector A, =-0.034, p =.018 and industrial sector A1, =-0.013, p <.001,
but not in financial sector A, = -0.021, p = .248. To test if the herding coefficients are significantlydifferent
between services and industrial sectors, a dummy variable was added to Equation 9 named DS; which has a
value of 1 for services sector and O otherwise. The new model was as follows:

CSADg = a + /11|Rmis,t|+ /12 (Rmis,t)z + /13 (Rmis,t)2 * DSy +& (10)

The null hypothesis for the model in equation 10 is that A, (services sector) = A,(industrial sector). Regression
results indicated that the variable (Rpis)** DSt was significant and thus the null hypothesis that 1, (services
sector) = A, (industrial sector) can be rejected t(9312) = 8.403, p < .001 as illustrated in the section of
(services-industrial sector) in Table 3. This means that the level of herding behavior is significantly different in
services sector than industrial sector.

Table 3. Regression Analysis Results for Hypothesis One-Second Part

Details Value t statistics P value
Financial sector

a 0.969 39.960 .000
A 0.409 7.556 .000
Ay -0.021 -1.157 .248
Adijusted R square .048

Services sector

a 1.030 63.287 .000
A 0.469 11.947 .000
A, -0.034 -2.363 .018
Adijusted R square 115

Industrial sector

a 1.013 62.166 .000
A 0.256 13.710 .000
Ay -0.013 -6.268 .000
Adjusted R square .042

Services — industrial sector
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a 1.052 98.447 .000
M 0.258 16.833 .000
A, -0.014 -7.587 .000
As 0.060 8.403 .000
Adjusted R square 071

4.2.2 Hypothesis Two

This hypothesis was developed to test the effect of the global financial crisis on the presence of herding in the
market and in each sector separately. The first part of this hypothesis was to examine the difference in the
presence of herding behavior in the market before and after the financial crisis of 2008. For this purpose, data
were divided into two groups: before January 1, 2008 (from January 1, 2000 to December 31, 2007) and after
2008 (from January 1, 2009 to December 31, 2018). The following two models were utilized:

CSADE = a + A7 |Rpye [+ 3 (R, )P + & (11)
CSAD{ = a + A [Rpie [+ (R4, )P + & (12)

Where B and A are used to distinguish the period before the crisis (B) and after the crisis (A).

The null hypothesis for this part was that the presence of herding behavior is the same before and after the crisis
at market level while the alternate hypothesis was that the presence of herding is different before and after the
crisis. The results for the first model (before crisis) are summarized in table 4 Panel A while the results of the
second regression (after the crisis) are shown in Panel B. Based on these results, the null hypothesis cannot be
rejected which means that the presence of herding was not different before and after the crisis because it was
absent in the period before financial crisis A5 = -0.026, p = .064 and after the financial crisis A4 = 0.035, p
=.184.

Table 4. Regression Analysis Results for Hypothesis Two-First Part

Panel A: Regression results for the period from 2000-2007(before financial crisis)

Details Value t statistics P value
a 0.871 40.434 .000
A8 0.506 11.596 .000
AB -0.026 -1.852 .064
Adjusted R square .235

Panel B: Regression results for the period from 2009-2018(after financial crisis)

Details Value t statistics P value
a 1.058 83.387 .000
ey 0.346 7.684 .000
/1§ 0.035 1.329 .184
Adjusted R square 163
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The second part of this hypothesis was about the difference in herding presence before and after the financial
crisis in each sector separately. To test this hypothesis the following two models were used for each sector in the
market:

CSADE = a + 28 |RE . |+ 725 (RBmis,t)Z + & (13)
CSAD4 = a + 2{ |Rfis: +/1€(RAmis,t)2 + & (14)

These two models are the same as in Equations 11 and 12 but using the sector's index return (Rpis,) instead of the
market index return (Rniy) and using of CSADg which was calculated using the sector index. The null and
alternate hypotheses for this part were the same used in the first part. The results of regression for equation13
and 14 are summarized in table 5. Based on these results, the null hypothesis for financial sector cannot be
rejected (A5 =-0.022, P =.134, 15 =0.003, P = .977) which means that the presence of herding behavior in this
sector was not affected by the global financial crisis. For services sector, however, investors in this sector
exhibited herding before the financial crisis A5= -0.069, P = .001 but not after financial crisis A4= 0.021, P
= .622. The opposite direction was found in the industrial sector where herding was absent before the global
financial crisis A5=-0.013, P = .723 and existing after the financial crisis A4= -0.007, P < .001. These results
indicate that the presence of herding behavior in services and industrial sectors was affected by the global
financial crisis.

Table 5. Regression Analysis Results for Hypothesis Two-Second Part

Details Value t statistics P value
Financial sector(before crisis)

a 0.793 30.243 .000
B 0.461 9.533 .000
AB -0.022 -1.498 134
Adi. R? 183

Financial sector(after crisis)

a 1.018 22.784 .000
4 0.503 3.071 .002
A4 0.003 0.028 977
Adj. R? 022

Services sector(before crisis)

a 0.951 39.752 .000
A8 0.639 11.122 .000
AB -0.069 -3.228 .001
Adj. R? .180

Services sector(after crisis)

a 1.086 42.860 .000
A 0.268 3.404 .001
A4 0.021 0.493 .622
Adj. R? .032

Industrial sector(before crisis)

a 0.930 20.239 .000
AB 0.318 3.156 .002
AB 0.013 0.354 723
Adj. R? .037

Industrial sector(after crisis)

a 1.087 83.805 .000
A 0.144 8.988 .000
A4 -0.007 -5.540 .000
Adj. R? 032
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4.2.3 Hypothesis Three

This hypothesis was about the difference in herding presence during market rising and falling. The first part of
this hypothesis was developed to examine the presence of herding in the market while it's rising (i.e. Ryt > 0)
and falling (i.e. Rmit < 0). The following two equations were used to accomplish the objective of this hypothesis:

CSADf = a + AF |Rye [+ AB(RR ;)% + & (15)
CSADf = a + 27 |Riie |+ 25 (RF )2 + & (16)
Where R denotes the market rising condition (Rmi; > 0) and F denotes its falling condition (Rp;; < 0).

The null hypothesis for this part was that the presence of herding is the same during market rising and falling and
the alternate hypothesis was that the presence is different. Based on the results summarized in Table 6, the null
hypothesis can be rejected A5=0.005, P =.737 and Af=-0.036, P <.001 which means that herding was absent
when the market was rising while it existed when the market was falling. From these results, it can be concluded
that the condition of market rising and falling do affect the presence of herding behavior.

Table 6. Regression Analysis Results for Hypothesis Three-First Part

Panel A: Regression results when market is rising

Details Value t statistics P value
a 1.044 60.619 .000
AR 0.354 9.128 .000
A8 0.005 0.335 737
Adj. R? 158

Panel B: Regression results when market is falling

Details Value t statistics P value
a 0.944 72.771 .000
e 0.503 16.581 000
AL -0.036 -3.607 .000
Adj. R? 327

The second part of this hypothesis was to examine the herding behavior during sector rising and falling (Rpis> 0,
Rmist < 0) instead of the market rising and falling as in the first part. The null and alternate hypotheses for this
part were the same of the first part. The following two models were developed to test this part:

CSADE = a + 28 |RRis: [+ B(RR . )+ & (7)

CSADf, = a + 2 |RD . +/15(RFmis,t)2 + & (18)
These models are the same in Equations 15 and 16 but with using the return on sector index (Rps;) instead of the
market index return (Rpi;) and using of CSADg which was calculated using the sector index instead of market
index. Regression results summarized in Table 7 revealed that herding was absent in the financial sector during
sector rising A%=-0.008, P = .475 and sector falling A5=-0.036, P =.295. In addition, herding was absent in the
services sector during sector rising A8=-0.029, P = .138 and during sector falling A5=-0.041, P = .051 while in
the industrial sector, herding behavior existed in both sector rising A%=-0.011, P <.001 and sector falling A%=
-0.015, P = .001. These results reveal that the presence of herding was not different during sector rising and
falling in all sectors.

mis,t
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Table 7. Regression Analysis Results for Hypothesis Three-Second Part

Details Value t statistics P value
Financial sector(sector rising)

a 0.982 61.423 .000
AR 0.363 10.387 .000
AR -0.008 -0.714 475
Adi. R? 175

Financial sector(sector falling)

a 0.952 20.480 .000
Ay 0.466 4.404 .000
AF -0.036 -1.047 .295
Adj. R? .029

Services sector(sector risina)

a 1.033 44,223 .000
AR 0.446 8.286 .000
AR -0.029 -1.484 .138
Adj. R? 115

Services sector(sector fallina)

a 1.023 44,646 .000
AF 0.501 8.681 .000
AL -0.041 -1.955 .051
Adj. R? 115

Industrial sector(sector rising)

a 1.028 73.056 .000
AR 0.237 15.210 .000
AR -0.011 -7.628 .000
Adj. R? .096

Industrial sector(sector falling)

a 0.998 34.473 .000
AF 0.278 7.965 .000
AF -0.015 -3.299 .001
Adj. R? 029

4.2.4 Hypothesis Four

This hypothesis was developed to test whether the effect of market and sector conditions of rising and falling on
the presence of herding is different before and after the global financial crisis. The first part was to test this effect
at market level while the second part was to test it at sector level. For the first part, the following four models
were developed:

CSADER = ay + A0% RER, |+ 28R(RPR |, )% + & (19)
CSADEF = a, + 27 |Rpfie |+ A5F(RPF )* + & (20)
CSADR = az + AR |RAR, |+ 2R (RAR, )% + &, (21)
CSADEF = @, + AF|RAE |+ M7 (RF |, )2 + & (22)

Where BR, BF, AR, and AF denote market rising before financial crisis, market falling before financial crisis,
market rising after financial crisis, and market falling after financial crisis respectively. The null hypothesis was
that the presence of herding behavior during market rising and falling before the financial crisis is the same as
the presence of herding during market rising and falling after the financial crisis; the alternate hypothesis was
that the presence during market rising and falling before crisis was different than that after the crisis. From
results shown in Table 8, it's concluded that the presence of herding behavior in the market during market rising
and falling before the financial crisis was not the same as after it. Before financial crisis, herding was absent
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during market rising A5%= -0.005, P =.831 while it existed during market falling A5F=-0.041, P =.004. After
the financial crisis, however, herding was absent during market rising A4%=0.010, P =.799 and during market
falling A4F=0.050, P =.169. This means that the presence of herding under the market condition of rising and
falling was affected by the global financial crisis.

Table 8. Regression Analysis Results for Hypothesis Four-First Part

Panel A: Regression results before financial crisis

Details Value t statistics P value
a, 0.931 25.915 .000
ABR 0.446 6.298 .000
ABR -0.005 -0.213 831
Adj. R? 159

a, 0.810 37.715 .000
ABF 0.551 12.180 .000
ABF -0.041 -2.869 .004
Adj. R? 419

Panel B: Regression results after financial crisis

Details Value t statistics P value
as 1.103 62.372 .000
AR 0.289 4.460 .000
4R 0.010 0.255 799
Adj. R? 110

ay 1.012 55.736 .000
MF 0.415 6.646 .000
A4F 0.050 1.377 169
Adj. R? 214

The second part of this hypothesis was developed to examine the effect of sector conditions of rising and falling
on the presence of herding before and after the global financial crisis. The null and alternate hypotheses were the
same as the first part. Four models were developed to test the hypothesis at the sector level:

CSADEF = ay + 9% RBR |+ AZF(RPR . )% + & (23)
CSADEF = ay + 257 |REF, |+ 25F(RPF . )2 + & (24)
CSADZR = az + MR |RAE . +/1§1R(RARmis,t)2 + & (25)
CSADAF = q, + MF |R;§5&t + AR+ e (26)

These models are the same as in part one of this hypothesis except that the sector index return (Rpyis:) is used
instead of the market index return (Ry;;) and that CSADy is used instead of CSAD,. Based on the results shown
in the Appendix, the null hypothesis that herding presence under sector rising and falling is the same before and
after the financial crisis can be rejected for the financial sector because herding was absent under sector rising
and falling before the crisis (A5%= -0.033, P =.058, A5F=-0.004, P =.855) while after the crisis, herding existed
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under market rising (14%=-0.092, P =.032) and absent under market falling (A14F= 0.087, P =.643). This means
that the financial crisis has affected the relationship between sector condition of rising and falling and herding
behavior among investors in this sector. It's worth noting here that herding was absent in the financial sector in
the first hypothesis, was absent before and after financial crisis, and was absent under sector rising and falling
while it existed after the financial crisis under the condition of sector rising. This means that the global financial
crisis affected the behavior of investors in the financial sector pushing them to herd when the sector is rising (if
all other variables considered constant).

In the services sector, however, herding behavior before financial crisis was absent when the sector was rising
(A5R=-0.026, P =.388) and existed when the sector was falling (A5F= -0.133, P <.001) while after the crisis,
herding was absent under both conditions of rising and falling (14%= -0.038, P =535, 14F= 0.063, P =.278).
Based on this, the null hypothesis can be rejected which means that herding presence under sector rising and
falling is not the same before and after the financial crisis. In addition, it can be concluded that the global
financial crisis affected the behavior of investors in services sector by convincing them to stop herding when
sector is falling (if all other variables considered constant). Finally, investors in the industrial sector did not herd
before financial crisis under both conditions of sector rising and falling (A5%= 0.006, P = .815, A5F=0.021, P
=.769) while they did herd under both conditions after the financial crisis (14%=-0.006, P < .001, 14f=-0.009,
P <.001). Based on this, the null hypothesis that herding under conditions of sector rising and falling is the same
before and after the crisis for the industrial sector can be rejected. In addition, it can be concluded that due to the
global financial crisis, investors in the industrial sector changed their behavior and started to herd under both
conditions of sector rising and falling.

5. Discussion

Based on the study results, it can be concluded that herding is absent in the Jordanian market when studied at
market level which is in line with the results reached by Al-Shboul (2012a) and opposite to the results concluded
by Obaidat (2016), Ramadan (2015), and Nasarudin et al. (2017). When studied at sectors level, herding was
detected in services and industrial sectors but not in financial sector. The presence of herding at sectors level was
also concluded by Cakan, and Balagyozyan (2016) who found evidence of herding in all sectors of Turkish
market and BenSa'da (2017) who detected herding in 10 out of 12 sectors in the U.S market. In addition, the
results of this study revealed that the existence of herding at market level is not different before and after the
global financial crisis (it was absent during both periods) which is the same conclusion reached by Al-Shboul
(2012a) and opposite to the conclusions of Angela-Maria, Maria, and Miruna (2015) and BenSa'da, Jlassi, and
Litimi (2015) who claimed that the global financial crisis affected the herding behavior among investors.

At sectors level, however, herding in the financial sector was absent before and after the financial crisis and thus,
the crisis did not affect herding existence in this sector. This conclusion provide support for the conclusion
reached by Al-Shboul (2012a) who found no evidence of herding for financial firms in the Jordanian stock
market. The case was not the same for other sectors where the global financial crisis affected the presence of
herding. Herding existed in services sector before financial crisis but not after the crisis while it was absent in the
industrial sector before the crisis and existed after it. When herding was tested during market falling and rising at
market level, results indicated that the behavior was absent during market rising and existed during market
falling. This conclusion is not in line with the conclusions of Hammami and Boujelbene (2015) who concluded
that herding existed in both market conditions of falling and rising and Rahman, Chowdhury, and Sadique (2015)
who found that herding is stronger in the condition of market rising. The presence of herding during sectors
rising and falling in the sectors was the same indicating that sector condition of rising and falling does not affect
the presence of herding despite the conclusions of some researchers like Tabesh, Kelly, and Poulose (2018) who
claimed that herding behavior responds differently in each sector for rising and falling conditions. Finally, the
results of the study revealed that herding existence during market rising and falling was not the same before the
financial crisis and after it when studied at market level indicating that the financial crisis changed the herding
behavior of investors during conditions of market rising and falling. The global financial crisis changed the
herding behavior during sectors rising and falling in sectors too as it pushed investors in the financial sector to
herd during market rising after the crisis. In addition, financial crisis affected herding presence in services sector
by stopping the behavior during sector falling. In the industrial sector, investors did not herd before the financial
crisis during both conditions of rising and falling but they started herding after the crisis under rising and falling
conditions.
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The study included all listed companies and all sectors in Amman stock exchange (ASE) and based on this, its
results can be generalized to represent the market and other emerging markets with the same attributes. One
limitation for the study is the use of CSAD to measure herding behavior which can be removed by using other
herding measures. For the study purposes, ASE allocation of listed companies to each sector was adopted which
may add another limitation to the results of study as the companies belong to each sector may not completely
represent that sector. The results of this study are important as they add evidence to the claim that studying
herding behavior at market level can shade its presence while sectoral analysis may reveal undiscovered patterns
of the behavior. Future research may be needed to detect herding at sectors level using different measures and
covering different periods. In addition, other studies may be conducted to diagnose the problem of herding
among investors in the same sector and to study its effect on their decisions and profitability.
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Appendix

Regression Analysis Results for Hypothesis Four-Second Part

Panel A: Regression results for the financial sector

Details Value t statistics P value
Before financial crisis

a, 0.791 25.107 .000
ABR 0.508 8.969 .000
ABR -0.033 -1.899 .058
Adj. R? 233

a, 0.798 18.545 .000
ABF 0.391 4.756 .000
ABF -0.004 -0.183 .855
Adj. R? 143

After financial crisis

as 1.036 55.585 .000
MR 0.481 6.896 .000
AR -0.092 -2.152 .032
Adj. R? 115

a, 0.996 11.593 .000
MF 0.640 1.753 .080
ASF 0.087 0.464 .643
Adj. R .020

Panel B: Regression results for the services sector

Details Value t statistics P value
Before financial crisis

a, 0.982 27.002 .000
ABR 0.520 6.309 .000
ABR -0.026 -0.864 .388
Adj. R? 157

a, 0.911 29.249 .000
ABF 0.806 10.044 .000
ABF -0.133 -4.305 .000
Adj. R? 214

After financial crisis
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as 1.067 29.706 .000
MR 0.359 3.179 .002
AR -0.038 -0.620 535
Adj. R? .036
a, 1.099 30.537 .000
MEF 0.205 1.854 .064
MF 0.063 1.084 278
Adj. R? .029
Panel C: Regression results for the industrial sector
Details Value t statistics P value
Before financial crisis
a, 0.923 32.183 .000
ABR 0.338 5.543 .000
ABR 0.006 0.234 .815
Adj. R? 173
a, 0.936 10.840 .000
ABF 0.296 1.503 133
ABF 0.021 0.294 .769
Adj. R .019
After financial crisis
as 1.103 58.370 .000
AR 0.126 5.622 .000
AR -0.006 -3.660 .000
Adj. R .025
a, 1.070 59.200 .000
MF 0.166 7.079 .000
AF -0.009 -4.100 .000
Adj. R .038
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