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ABSTRACT

This paper investigates the Amman Price Index volatility shocks and assesses whether these shocks are internal or
external ones. Monthly time series data is collected over the period from January 2011 to December 2015 and the
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) methodology is implemented to detect the
sources of shocks in Amman Stock Exchange. Empirically, we find that the current volatility of Amman Price Index
is due to internal shocks, while the external volatilities, such as FSTE and S&P 500, have not influenced the index
significantly. These results conclude that Jordan Securities Commission has clearly captured the effect of external
shocks, but definitely not that of internal ones. These particular vulnerabilities in the index indicate that the stock
market in Jordan does not have large exposure to international trade. This suggests the presence of diversification
opportunities for international investors in Amman Stock Exchange.
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INTRODUCTION

As a result of the global financial crisis that firstly hit
the US economy in late 2007 and then moved to the
advanced countries, economic slowdown, due to the
economic crisis around the world, including emerging
markets. Cash crisis overcome not only developed
markets but also developing markets, but was moving.
The crises of the past few decades were characterized as
a period of not only financial stability, but also relative
macroeconomic stability, especially in the United States
and major European countries. A major financial crisis in
the United States and major advanced countries is a
novelty for decision makers, other parts of the world
regularly hit by the financial crisis. (Khan et al., 2014).

Several literatures provide evidence of linkages and
contagion effects on different countries and their
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respective financial exchanges and monetary policy
(macroeconomic  variables, macroeconomic  news
announcements), such as (Hussain, 2010; Gay, 2008).
Some literatures investigated the volatility between stock
exchanges employs cointegration, regression models
(Antwi et al., 2013; Khan et al., 2014). Other literatures
investigated the volatility between stock exchanges
employs GARCH models (Hussain, 2010). Further
literature reports an increasing amount of evidence on the
predictability in volatility across various financial assets
and markets. In a world of market uncertainties, the study
of cluster volatility is of crucial prominence to the
research topic of global risk. (Budd, 2014).

Several literatures investigate the relationship and the
volatility between monetary policy instruments, fiscal
policy instruments, macroeconomic variables and stock
exchange the impact monetary policy
instruments, fiscal policy instruments macroeconomic
variables on the performance of recent post crashed stock
exchange (Antwi et al., 2013; Khan et al., 2014; Hussain,
2010). Each research used different macroeconomic

returns or
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variables such as interest rates, inflation, exchange rate,
and money supply.

For a developing economy such as Jordan, the Amman
Stock Exchange (ASE) is large in terms of market
capitalization (almost 59 percent of GDP)!. The ASE
plays a significant role in directing and intermediating
capital in the Jordanian economy, which historically
depends to a significant extent on foreign capital inflows
due to limited local resources. It is thus important to
understand what factors affect the performance of the
ASE, the sources of these effects, and if they are internal
or external. Uncovering the sources of shocks which
affect the market is important for the regulator and
individual investor as well. It is also important from a
macroeconomic prospective since a big adjustment in the
stock market affects wealth, consumption, and probably
capital flows.

In consequence, this study raises several questions; if
the Industrial Production General Index IPGI (as a
measurement of economic activity) has any impact on
Amman Price Index? If Amman Price Index (API)
volatility is influenced by its” own ARCH and GARCH
factors or own shocks? Does Amman Price Index (API)
volatility is influenced by the volatility of foreign markets
such as DFM, FSTE and S&P 500. One would expect that
the answers to these questions will provide a greater
insight and assistance into future global portfolio risk
management, policymakers, and financial analysts alike
in Securities Exchanges Commission in particular and
public authorities in general.

Our paper makes several major contributions to the
literature. First, this is, to our knowledge, one of the few
studies that assesses the sources of Amman Price Index
(API) volatility shocks. Our second key contribution is
that we design a model which captures Amman Price
Index volatility using advanced econometrics methods.
As our third contribution we employ the Generalized

1 We calculated it manually using the 2017 data from Central
Bank of Jordan.
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Autoregressive Conditional Heteroskedasticity
(GARCH) methodology to investigate own-volatility and
outside volatility.

The rest of the paper is organized as follows; section
two summarizes the main previous studies which
investigates the stock market index volatility shocks.
Section three describes the methodology and the data
used. The result and analysis are presented in section four.
Finally, the conclusion is outlined in section five.

1. Literature Review

Although the assumption in the financial press
indicated that the stock market index volatility shocks are
influenced by their own factors or by the volatility of
macroeconomic factors (outside shocks), empirical
evidence regarding the impact of main factors, own
shocks, or outside shocks on volatility of stock returns
have been mixed.

Investigating the impact of monetary policy in stock
returns in Europe and US, Hussain (2010) showed
that monetary policy decisions generally exert an
immediate and significant influence on stock index
returns and volatilities in both European and US
Exchanges. The findings also indicate that European
Bank’s (ECB)
following monetary policy decisions on the same day
have define impacts on European index return volatilities,
implying that they convey important information to
market participants. Overall, the analysis suggests
that the use of high frequency data is critical for
separating the effects of monetary policy actions from
those of macroeconomic news announcements
on stock index returns and volatilities. From their side,
Liljeblom and Stenius (1997) suggested that
stock exchange volatility is predictor  for
macroeconomic volatility, as well as the converse. Tests
of the explanatory power of the macroeconomic

Central press conferences
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volatilities indicate that big part of the changes in
aggregate stock volatility might be related to
macroeconomic volatility. Some evidence of a negative
relationship between stock exchange volatility and
trading volume growth was also detected.

Highlighting the USA and European Exchanges
further, Corradi et al., (2010) illustrated that the level of
stock exchange volatility cannot be merely explained by
business cycle factors. Rather, it relates to the presence of
some unobserved factor. At the same time, their model
predicts that such an unobservable factor cannot explain
the ups and downs stock volatility experiences over time
of volatility. Instead, the volatility of stocks relates to the
business cycle. Furthermore, Rigobon and Sack (2002)
showed that the response of asset prices to changes in
monetary policy can be identified based on the increase in
the variance of policy shocks that occurs on days of
FOMC meetings and of the Chairman's semi-annual
monetary policy testimony to Congress. Moreover,
Chatziantoniou et al., (2013) results show that both fiscal
and monetary policies influence the stock exchange, via
either direct or indirect channels. More importantly, the
results indicated that the interaction between the two
policies is very important in explaining stock exchange
developments. Thus, investors and analysts in their effort
to understand the relationship between macroeconomic
policies and stock market performance should consider
fiscal and monetary in cycle rather than in isolation. From
their side, Bjgrnland and Leitemo (2005) found great
interdependence between interest rate setting and stock
prices; a major part of the surge in stock prices at the end
of the 1990s is attributed to these non-fundamental
shocks.

To discuss this further, D’Amico and Farka (2002)
illustrated that monetary policy responds in a positive
fashion to contemporaneous changes in the stock
exchange, but this relationship is not significant. In
addition, the results show that stock returns respond
negatively to a positive monetary policy shock and that
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this response is significant at 1% level. Gali and Gambetti
(2015) pointed to protracted episodes in which, after a
short-run decline, stock prices increase persistently in
response to an exogenous tightening of monetary policy.
Those responses are clearly odd with the "conventional"
view on the effects of monetary policy on bubbles, as well
as with the predictions of bubble less models. On the other
hand, Ozdagli and Yu (2012) do not support the
hypothesis that stock prices of financially constrained
firms are more responsive to monetary policy shocks,
which seems to contradict the financial accelerator theory
presented in Bernanke, Gertler, and Gilchrist (1999) but
is consistent with Lamont, Polk, and Sa”a-Requejo (2001)
who find that the relative stock exchange performance of
constrained firms does not reflect monetary policy or
credit conditions. Furthermore, Bredin and Reilly (2005)
have conducted a study on the UK Exchange; the variance
decomposition results indicate that the monetary policy
shock leads to a persistent negative response in terms of
future excess returns for a number of sectors. From their
side, Akhtaruzzaman and Barua (2006) showed that the
estimated coefficients of money supply and money
demand equations from the structural VAR model are
theoretically consistent, suggesting that the short run
identification restrictions are valid. Finally, Caldara et al.
(2016) indicated that financial shocks have a significant
adverse effect on economic outcomes and those shocks
were an especially important source of cyclical
fluctuations since the mid-1980.

Moving to discuss the effect of volatility on stock
market index in the Middle East and Asia, Albaity (2011)
found that in the variance univariate models of the
conventional indices, the M1, M3, inflation rate, and real
growth in GDP are significant in influencing the Islamic
Stock Exchange Index volatility in Malaysia, while M2,
M3, inflation rate and interest rate affected Islamic Stock
Exchange Index in the US volatility. Al Rjoub (2009)
studied the Exchange in Jordan and measured the impact
of the financial crisis on stock exchange returns and
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volatility; the results illustrated that volatility behavior
during crises behaves in different manners in the Amman
stock exchange. However, imported crises caused
volatility to decrease or increase based on the general
public expectations; if expectations are pessimistic, the
effect will be resembled by dampen demand for
investment causing volatility to decrease and the size of
trading to decrease. On the other hand, if expectations are
optimistic volatility will increase derived by the increased
size of investment. The results indicated that local stock
exchange crash during 2005 and the global financial
crises of 2008 showed no impact on volatility with
insignificant coefficients. Furthermore, Chen (2014)
showed that the price fluctuation of each exchange has an
influence on other exchanges, although the price behavior
is significantly independent. From his side, Purnomo
(2013) investigated the Exchange of Indonesia. He found
evidence that the Jakarta Composite Stock Market Index
is cointegrated with several domestic macroeconomic
variables. In addition, he found that the Indonesian-dollar
exchange rate has bidirectional influences on the Jakarta
Composite Index. In addition to domestic macroeconomic
variables, he reported evidence that the Composite Index
is cointegrated with the stock exchange indexes of several
Southeast Asian stock exchanges.

Turning to Africa, Oluseyi (2015) studied the
Exchange of Nigeria and used monthly data for a period
of January 1990 — December 2014. The results showed
that the volatility in GDP, inflation and money supply
were not found to Granger-cause and not significantly
related to stock exchange prices volatility. However, only
volatility in interest rate and exchange rate does Granger-
cause stock market prices volatility; while from the
regression analysis side, only interest rate volatility and
exchange rate are significantly linked with stock
exchange prices volatility. This finding is permissible in

2 The sources of our data are Amman Stock Exchange Website,
London Stock Exchange Website, Dubai Stock Exchange
Website, Central Bank of Jordan and Investing.com website.
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the case of developing countries with the rule of non-
institutional investors and the existence of information
asymmetry problem among investors which could
account for the weak relationship between stock market
prices volatility and macroeconomic variables’ volatility.
From his side, Yonis (2011) compared between US and
South African stock exchanges; he found evidence of
return spillover from NYSE to JSE by analyzing VAR
based on two lags. While analyzing the MA-GARCH
model, empirical results exhibit that volatility spillover
between US and SA is perseverance.

In light of the previous literature, this paper fills
important gaps and makes several contributions to the
literature. In particular, it assesses the sources of Amman
Market Index volatility shocks if they are from its own or
previous shocks on the one hand, or if they are out board
shocks on the other. In the previously literature, there has
been a several empirical studies that investigated the
volatility spillover effects on Amman Price Index,
nevertheless, these studies have focused almost
exclusively on the effect of individual shocks or from
individual sources; either internal or external. On other
hand, our study determines at once whether the effects on
API are own shocks, or outside shocks. Furthermore, we
design a model which captures the API volatility and
apply the new advanced GARCH methodology to
investigate own-volatility and outside volatility.

3. Methodology
3.1 Data Selection and Data Collection

In our data base, our aim was to construct data for
volatility of Amman Price Index (API), FSTE Index,
Dubai Market DFM, and S&P 500 as
measurement of external volatilities. We also obtained
data on Industrial Production General Index (IPGI)? as a
measurement of economic activity. A monthly time series

Financial
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data was collected from January 2011 to December 2015.
After assessing the availability and quality of data and
most important periods for which the data were available,
we ended up with 60 observations for each of the
variables of the model.

3.2 Monthly Return

The monthly return is the function of the price of the
index in the current month and the price of the Index in
the previous month and can be represented in the
following equation:

Rii = (Pti—Pti-t)/Pti-te v (1)
Where
Rt Return of the Index for the current month

P Price of the Index for the current month
Pii-1 Price of the Index for the previous month

3.3 Unit Root Test

Before conducting estimation and in order to avoid
possible spurious regression, it is necessary to distinguish
stationary from non-stationary variables. The first step
undertaken would be to establish the order of integration
of variables used in the model. This is accomplished by
applying firstly the Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) tests on each of the series in the
estimated equations, standard unit root tests. The well-
known ADF test for a unit root in y;, omitting a linear
deterministic trend is:

Ayi =a+Byi1 + 2 6AY 1+ Epeniinnnns 2)

Where A is the difference operator, €, is a white noise
disturbance term with variance 62, and t=1, ..., T indexes
time. The Ay:.i terms on the right-hand side of equation
allow for serial correlation and are designed to ensure
thate, is white noise. The empirical evidence suggests that
there is no time trend in the data. The ADF (parametric
test) test and PP (nonparametric test) has a null hypothesis
of non-stationarity (random series) against an alternative
of stationarity (nonrandom series).
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3.4 ARCH and GARCH
Time series data usually exhibit three main
characteristics. First, they exhibit volatility clustering or
volatility pooling. In other words, periods of high
volatility will be followed by periods of high volatility
and the same applies for periods of low volatility. Second,
their distribution is leptokurtosis, which mean that the
distribution fat tailed. Third characteristic is the leverage
effect. The leverage effect is the fact that bad news affects
returns more than good news. In other words, changes in
the prices tend to be negatively correlated with changes in
volatility. Therefore, modeling such series needs to be
extended using other models. The first two characteristics
have been successfully modeled using ARCH
(Autoregressive  Conditional Heteroskedasticity) by
Engle (1982) and GARCH (Generalized Autoregressive
Conditional Heteroskedasticity) developed by Bollerslev
(1986). The idea of ARCH and GARCH is to model the
variance of the error term from the mean equation on the
previous squared error terms. If the mean equation is as
follow:

Vi=a;+0; Y 1+ BiXe 1t €, 3)

Where Y: is the dependent variable, X: is the
independent variable, and ¢, is the error term and «;,
6, and B;are the coefficients. The error term &,~N (0, &%)
is assumed to have zero mean and a constant variance or
homoscedasticity. However, it is unlikely in the financial
time series that the variance of the error term be
Homoskedastic. Ignoring the fact that the variance of the
error term is Heteroskedastic will result in either
over/under estimation of the standard error and therefore
bias inferences. To overcome this problem ARCH model
is used. The arch model is as follow:

0= + X 0 4)

Where o2 is the conditional variance, £2_; is the
lagged term of the squared error term from the mean
equation, and w and 0; are the coefficients. This model
indicates that the variance of the error term is dependent
on the lagged squared error term. Such model is referred
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to as ARCH (q) where (q) indicate the lag order of the
squared error term in the variance equation.

Although ARCH model is capable of eliminating the
heteroskedasticity in the mean equation, it still has some
drawbacks that led to the development of GARCH model.
GARCH model was developed by Bollerslev (1986) who
indicated that a GARCH model with smaller number of
terms can perform as well as or even better than ARCH
model with many lags. The idea of the GARCH model is
simply to include the lagged value of the variance in the
variance equation. The GARCH model is as follow:

of=w + X, 0;ef +Z§-’=1 Vi 0f+ Bh=10y Xeey..(5)

The first term in the right hand side is the ARCH term
explained earlier, while the second term is the lagged
variance that is GARCH. This model is referred to as
GARCH (p,q) where (q) is the lagged ARCH term and (p)
is the GARCH lagged term. The above model indicates
that w is the long-term average variance, 0; is the
coefficient of the information about the volatility in the
previous period, and y; is the coefficient of the lagged
conditional variance.

Although GARCH model is better than ARCH
specification since it is more parsimonious and less likely
to breach the non-negative constraint it is still does not
account for the leverage effect in the apparent in financial
time series and does not allow for any direct feedback
between the conditional variance and the conditional
mean.

3.5 Regressors in the Variance Equation
Equation no. 6 may be extended to allow for the
inclusion of exogenous or predetermined regressors, z , in
the variance equation:
of = o+ XL Bjor + T, €l HZim (6)
Note that the forecasted variances from this model are
not guaranteed to be positive. You may wish to introduce
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regressors in a form where they are always positive to
minimize the possibility that a single, large negative value
generates a negative forecasted value.

Distributional Assumptions

To complete the basic ARCH specification, we
require an assumption about the conditional distribution
of the error term & There are three assumptions
commonly employed when working with ARCH models:
Normal Gaussian Distribution, Student’s t-d9istribution,
and the Generalized Error Distribution (GED). Given a
distributional assumption, ARCH models are typically
estimated by the method of maximum likelihood.

For example, for the GARCH (1, 1) model with
conditionally normal errors, the contribution to the log-
likelihood for observation t is:

I = —3log(2m) —3loga? — > (y. — X;0)2/0¢....(7)
Where o is specified in one of the forms above.
For the Student’s t-distribution, the log-likelihood
contributions are of the form:

where the degree of freedom v > 2 controls the tail
behavior. The t-distribution approaches the normal as
v - Q.

For the GED, we have:

Quexe’) ™
() (ye-x;0
|, = —%log(F >—%10gof —<¥T> --------- ©)

where the tail parameter r > 0. The GED is a normal
distribution if r = 2, and fat-tailed if r < 2.

By default, ARCH models in E Views are estimated
by the method of maximum likelihood under the
assumption that the errors are conditionally normally
distributed.

1ol
B
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4. Results

This section provides the detailed results of this study;
the first part shows the unit root test results, while the
second part provides the discussion of GARCH(1.1),
Mean and Variance Equations. In part three, we discuss
the decision of the model selection. Finally, in the fourth
part we evaluate the models under three distributions.

4.1 Unit Root Results

This study uses the Augmented Dickey-Fuller (ADF)
statistics (parametric test). The null hypothesis: there is a
unit root in the index return. If the null hypothesis is
rejected, it means that the time series is stationary (not
random).

The results in Table No. 1 show that the null
hypothesis of the unit root has been rejected under the
Augmented Dickey-Fuller test at 1 percent, 5 percent and
10 percent significance level with intercept for the API,
IPGI, DFM, FSTE and S&P500. This indicates that the
series are stationary (not random) at the levels 1(0) at 1%
significance level.

Table No. 1: Unit Root Tests (Augmented Dickey-
Fuller)
to check whether the series in the group (or the first or
second differences of the series) are stationary

With Intercept
Variables t statistics P value
Amman Price Index -8.5506*** 0.0000
API

Industrial Production 0.0000
General Index -8.9666***

Dubai Financial Market 0.0000
Index -8.0273***

FSTE -9.6040*** 0.0000

S&P00 -8.8214*** 0.0000

*Significance at 10%, * *Significance at 5% and **
*Significance at 1%

4.2 Discussion of GARCH (1,1) Model, Mean Equation
and Variance Equation
4.2.1. Mean Equation
API = C; + C,IPGI + ¢
Here
APl = Amman Price Index, C; = Constant, IPGl=
Industrial Production General Index, e = Residuals, Here
we have taken monthly data of 60 months.

Table No. 2 OLS Regression
is one of the most versatile and widely used statistical technique to specify and estimate a
regression model, performing simple diagnostic analysis, and using your estimation results in
further analysis

Dependent Variable: Amman Price Index (API)

Coefficients Beta t value P value
Ci(Constant) -0.0033 -0.7990 0.4275
C, (IPGI) 0.0004 0.0039 0.9969
R Square 0.0000
Adjusted R Square -0.0172
Durbin-Watson 2.2225
F 0.00002
P value 0.9969

*Significance at 10%, * *Significance at 5% and ** *Significance at 1%

The results in Table 2 indicated that the adjusted R2 is -

1.72% which means that the independent variable does not
explain anything of the variations in the API. This means that
this macro variable Industrial Production General Index
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which is one of Ross and Roll Arbitrage Pricing Theory
Model explains nothing of the variation in Amman Price
Index and there are other variables at the micro and macro
level which explain the dependent variable.
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Moreover, we cannot reject the null hypothesis which
indicates that there is no significant effect of the IPGI on the
API because the P-value is more than 10% (1-confidence level
(90%0)). This means that IPGI insignificantly affects the API.

The residual derived from mean equation can be plotted
as in the below figure:

.08
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As shown in Figure 1, there is prolonged period of low
volatility from month 1 to month 60,but the prolonged
period of high volatility (there is some high volatility for
small periods of time) is not exist.In other words, periods
of low volatility are followed of low volatility. This
suggests that residuals or error term is conditionally
heteroscedastic and it can be represented by ARCH and
GARCH model.

4.2.2 Variance Equation
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Figure 1 Residuals of API of 60 months

Normal Gaussian Distribution
Hy = C3+ CyHy_y + Cse?, + C4 DFM + C,FTSE +

Residuals derived from mean equation is used in
making variance equation.

Table No.3 - Normal Gaussian Distribution
see section 3.5 in methodology
Coefficients Beta Z value P-value
Ca(Constant) -0.0067 -1.5977 0.1101
C (IPGI) 0.0899 1.0631 0.2877
Variance Equation Model
Dependent Variable: Hy

Cs 0.0004 2.4262 0.0153
Cs (RESID(-1)"2) -0.2265 -2.1467** 0.0318
C4(GARCH(-1)) 0.6874 4.9440*** 0.0000
Cs (DFM) 0.0041 1.7651* 0.0776
C; (FSTE) -0.0176 -2.1644** 0.0304
Cs (S&P500) 0.0153 1.5825 0.1135

R Square -0.0216

Adjusted R Square -0.0392

Durbin-Watson 2.1831

*Significance at 10%, * *Significance at 5% and ** *Significance at 1%

Table No. 3 shows that under this distribution
GARCH (Ht1) or Cuis significant at 1% as the P value is
0.0000, it mean that previous day’s residual volatility of
API(Ht.1) can influence today ‘s volatility of API (Hy).

Moreover, Table 3 shows that ARCH (g2 ,) or Csis
significant at 5% as the P value is 3.18%. This means that
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previous day ‘s API information about volatility can
influence today‘s volatility of API (Hy).

These results indicate clearly that Amman Price Index
(API) volatility is influenced by its own ARCH and
GARCH factors or own shocks.
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Furthermore, DFM Dubai Financial Market Index or
Cs is significant at 10% as the P value is 7.76%,is
significant meaning that DFM Return may transmit to
API.

Moreover, FSTE London Stock Exchange Index or
Cyis significant at 5% as the P value is 3.04%, meaning
that FSTE Return volatility or outside shocks can
influence the volatility of API.

Finally, S&P500 USA Stock Exchange Index is not
significant which indicates that S&P500 Index Return
can’t transmit to Amman Price Index API.

Student’s t with fixed df
Hy= C3+ CyHi_1 + Cse?_, + C¢ DFM + C,FTSE +
CgS&P500...(12)

Residuals derived from mean equation is used in

making variance equation

Table No. 4 — Student’s with fixed df
see section 3.5 in methodology
Coefficients Beta Z value Pvalue
Ci(Constant) -0.0021 -0.684934 0.4934
C (IPGI) -0.0765 -1.574398 0.1154
Variance Equation Model
Dependent Variable: H;

Cs 0.0002 2.2170 0.0266
Cs (RESID(-1)"2) -0.2631 -3.0622*** 0.0022
C4(GARCH(-1)) 0.9936 24.5132*** 0.0000
Cs (DFM) 0.0029 2.46013** 0.0139
C7 (FSTE) -0.0108 -1.4832 0.1380
Cs (S&P500) 0.0088 2.0269** 0.0427

R Square -0.0095

Adjusted R Square -0.0269

Durbin-Watson 2.2491

*Significance at 10%, * *Significance at 5% and ** *Significance at 1%

The results in Table 4 indicate that GARCH (H.1 ) or Cuis
significant at 1% as the P value is 0.0000, it mean that previous
day’s residual volatility of API (Ht1) can influence today ‘s
volatility of APl (Hy). In addition, the results show that
ARCH(g2_,)or Csis significant at 1% as the P value is 0.22%,
indicating that previous day‘s API information about volatility
(ARCH) can influence today*s volatility of API (that is Hy).
These results demonstrate that API volatility is influenced by
its own ARCH and GARCH factors or own shocks.

Furthermore, DFM Dubai Financial Market Index or Cg is
significant at 5% as the P value is 1.39%.,is significant
meaning that DFM Return may transmit to API.

In addition, FSTE London Stock Exchange Index or Cris
not significant meaning that FSTE Index Return can’t convey
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effect to API. Finally, S&P 500 is significant at 5% as the P
value is 4.27%, meaning that S&P 500 Return volatility or
outside shocks can influence the volatility of API.

It means that we have received the same result when the
distribution was Normal Gaussian, the only difference here is
that S&P 500 who influence not the FSTE.

Generalized Error Distribution GED with fixed
parameters
Hy= C3+ CyHi_1 + Cse?_, + C¢ DFM + C,FTSE +
CgS&P500...(13)

Residuals derived from mean equation is used in making
variance equation
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Table No. 5 — GED with fixed parameters
see section 3.5 in methodology
Coefficients Beta Z value P value
Ci(Constant) -0.0073 -2.1412 0.0323
C. (IPGI) -0.0570 -0.5417 0.5880
Variance Equation Model
Dependent Variable: H;
Cs 0.0002 1.7296 0.0837
Cs (RESID(-1)"2) -0.2232 -2.8259%** 0.0047
C4(GARCH(-1)) 0.9986 19.4529*** 0.0000
Cs (DFM) 0.0024 1.70422* 0.0883
C; (FSTE) -0.0050 -0.6210 0.5346
Cs (S&P500) 0.0037 0.4096 0.6821
R Square -0.0219
Adjusted R Square -0.0395
Durbin-Watson 2.2053
*Significance at 10%, * *Significance at 5% and ** *Significance at 1%

Table no. 5 shows GARCH (Ht1) or Ciis significant at
1% as the P value is 0.0000, indicating that previous day’s
residual volatility of API (H:1) can influence today’s
volatility of API (Hy). It is also shown that ARCH (%) or
Csis significant at 1% as the P value is 0.47%, meaning that
previous day ‘s API information on volatility (ARCH) can
today ‘s volatility of API (Hi).These results
illustrate that API volatility is influenced by its own ARCH
and GARCH factors or own shocks.

Furthermore, DFM Dubai Financial Market Index or Csg
is significant at 10% as the P value is 8.83%, is significant
meaning that Dubai Stock Exchange Index Return may
transmit to API.

In addition, FSTE London Stock Exchange Index or C;
is not significant indicating that FSTE Index Return does not
impact API. Finally, S&P 500 or Cg is not significant
indicating that S&P 500 Return can’t transmit to APL

It is worthy to mention that we have received almost the
same result when the distribution was Normal Gaussian and
Student’s t, the only difference here is that neither S&P 500
nor FSTE influence the volatility of API.

influence
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4.2.3. Decision of the model

So we can conclude that the volatility of in API is
largely dependent on its own shocks such as ARCH and
GARCH and influenced by Arab Exchanges such as
DFM, but volatility of FSTE and S&P 500 can’t
contribute in the volatility of API in all distributions.
4.2.4. Evaluation of models under three
distributions

We need to select the most appropriate model to be
implemented in this study. Doing so will suggest suitable
hypotheses to be fulfilled.

Testing Hypothesis No. 1

Table 6 shows that we cannot reject the null
hypothesis which indicates that there is no serial
correlation in the residual or error term as the probability
is more than 10% (1-confidence level (90%)). This means
that the first hypothesis has been fulfilled for the three

distributions.
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Table No. 6 Serial Correlation in the Residual
to find in time series regressions if the residuals are
correlated with their own lagged values.

Normal Student’s t with | GED with fixed
Gaussian fixed df parameters
Q-Stat | Prob* | Q-Stat | Prob* | Q-Stat | Prob*
0.2201 | 0.6390 | 0.0468 | 0.8290 | 0.1571 | 0.6920
0.2348 | 0.8890 | 0.0643 | 0.9680 | 0.1572 | 0.9240
1.1299 | 0.7700 | 2.9457 | 0.4000 | 2.8952 | 0.4080
1.1299 | 0.8900 | 3.0161 | 0.5550 | 3.0247 | 0.5540
1.4271 | 0.9210 | 3.0491 | 0.6920 | 3.4159 | 0.6360
3.1683 | 0.7870 | 5.1219 | 0.5280 | 6.0753 | 0.4150

Testing Hypothesis, No. 2

Table 7 below shows that we cannot reject the null
hypothesis which indicates that there is no ARCH effect
as the Probability Chi- Square (1) is more than 10% (1-
confidence level (90%)). Accordingly, the second
hypothesis has been fulfilled for the three distributions.

Table No. 7 Heteroskedasticity Test: ARCH
carries out Lagrange multiplier (LM) tests for ARCH in the
residuals of a single least squares equation
Normal Gaussian Distribution
F-statistic 0.2857 | Prob. F(1,57) 0.5951
Obs*R-squared | 0.2942 | Prob. Chi-Square(1) | 0.5875

Student’s t with fixed df Distribution

F-statistic 0.0506 | Prob. F(1,57) 0.8229
Obs*R-squared | 0.0523 | Prob. Chi-Square(1) | 0.8191
GED with fixed parameters

F-statistic 0.1024 | Prob. F(1,57) 0.7502
Obs*R-squared | 0.1058 | Prob. Chi-Square(1) | 0.7450

Testing Hypothesis No.3

Table 8 shows that we cannot reject the null
hypothesis which indicates that residuals are normally
distributed as the P value is more than 1 % (1-confidence
level (99%)) for the three distributions. This means that
the third hypothesis has been fulfilled for the three
distributions.

Table No. 8 Normally Distribution for Residuals
Normal Student’s t with | GED with fixed
Gaussian fixed df parameters
Jarque- Jarque- Jarque-
Beru | 4.2940 | Beru 1.6284 | Beru 1.3506
P value | 0.1039 | P value | 0.4430 | P value | 0.5090

-191 -

The three models have normality of residuals and no
serial correlation of the residuals and no ARCH effect
which indicate that three of them can be accepted.

4.3 The Implication of the Results

These results indicate that the API is not vulnerable to
global shocks and is domestically and regionally fueled
runs. To explain further, our results show that most of our
volatilities during the studied period, in terms of effects
on the stock market, have been internal and regional such
as Dubai and the Arab Spring. While external factors from
outside the region might impacted the stock market, but
internal factors definitely affect the market more. These
particular vulnerabilities in API indicate that the stock
market in Jordan does not have large exposure to
international trade and thus the international or global
crisis have insignificant impact on the volatility of the
API.

5. Conclusion

Amman Stock Exchange (ASE) is one of earliest
Exchanges in the Middle East region and one of the
Jordan economy drivers. Empirical studies provided
evidence that its stock prices and index is a reference for
all the exchanges in the surrounding countries. In
addition, this financial exchange is one of the exchanges
that contagion to US and UK exchanges. Furthermore,
investors in Jordan and Middle East Region as well as
those around the Globe invest in Amman Stock
Exchange. Therefore, this paper has offered important
contributions to the existing literature about the sources
of API volatility shocks if they are from its own or
previous shocks on the one hand, or if they are out board
shocks (DFM, FSTE and S&P 500) on the other. To
investigate the API volatility shocks, we employed
Generalized Autoregressive
Heteroskedasticity (GARCH) methodology.

Conditional
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The results showed that the current volatility of APlis
largely dependent on its own shocks such as previous
day’s API information about volatility (ARCH) and
previous day’s residual volatility of API (GARCH).On
the other hand, we obtained evidence that external
volatility and contribution of FSTE and S&P500 in the
volatility of API are minimal based on the three models
used in this study. However, we get evidence that Dubai
Financial Market DFM contribute in the volatility of API
in the three models.

In addition, it has been found that Industrial Production
General Index (IPGI) does not exert significant effect upon
Amman Price Index (API); this means that economic activity
has no influence on stock exchange. Furthermore, testing the
model under the three assumptions (Normal Gaussian
assumption, Student’s t with fixed df assumption, GED with
fixed assumption) have shown the normality of residuals;
i.e.,, no serial correlation of the residuals and no ARCH
effect. Therefore, the assumptions can be accepted as
parameters.

As far as the three estimated models are concerned,
Amman Stock Exchange had clearly capture the outside
effect from US and UK; this indicates the US financial
and economic crisis was used by government officials and
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