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ABSTRACT

The ASE has developed greatly since its establishment and has succeeded in
accomplishing several of its goals by mobilising capital into the productive sectors of the
economy. ASE appears to be well organised, attractive, and aims to attract international

Investments in order to increase the depth of the market.

The aim of the study is to explore the efficiency of this emerging market and investigate
the integration with other capital markets in the region. Conventional tests beside recent

econometric techniques are implemented.

The thesis starts with a review of the development of the efficient market hypothesis.
followed by an overview of the development of the Jordanmian Financial Market. The
autocorrelation and runs test - runs up and down, distributions of runs by length, and runs
above and below —are applied to the daily price indices of ASE to examine whether ASE
1s weak form efficient. The empirical results reflect significant positive dependency
patterns in stock prices and suggest that the price behaviour in ASE does not follow the
random walk model over time. However, further investigation 1s applied to find whether
these results could be exploited, through technical analysis, to outperform the simple buy
and hold policy. Filter rules and moving average techniques are used. Furthermore, and
for the results of moving average techniques, standard statistical testing is extended
through the use of bootstrap techniques. According to the moving average rule. buy and

sell signals are generated by two moving averages of the level of the index (long and

short period averages). The conditional returns on buy or sell signals from actual data are



compared to the conditional returns from simulated series generated by a range of models
(random walk with a drift, AR (1), and GARCH-(M)). The results of this part of the study

generally suggest that technical analysis helps predict stock price changes in the

Jordanian stock market.

[n the next part of the thesis, recent econometric procedures are employed to investigate
the behavioural properties of ASE indices. The Box-Jenkins estimation, irrespective of
the index examined produced different models with a high prediction performance,
violating the EMH conditions. The unit-root test also confirmed these results as the return
series for all indices did not exhibit unit root, and all processes were stationary. The
GARCH-M(1,1) model 1s estimated and present mix results cross the indices. To a
certain limit, the results support the existence of a significant link between conditional
volatility and stock returns, and the conditional variance 1s found to change over time as a

result of volatility clustering effects.

The last part of the thesis applies the cointegration and Granger causality tests to
investigate the concept of market integration and comovements. These techniques are
applied using. firstly, the five Jordanian daily indices, and secondly, the weekly price
iIndices for ten MENA (Middle East and North Africa) markets. The cointegration test
between the Jordan index and every other market index 1s applied. Moreover, different
eroups of markets (GCC, Africa. and Europe) are composed and the cointegration test is
applied for each group. Results suggest that the Jordanian stock market does not exhibit a
long run relationship with most other markets. and there 1s an advantage for investors

looking for diversification in the Middle East markets.
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CHAPTER 1
Introduction
Contents:
1.1 MoOtIvAtioN fOr the STUAY vttt crir e crreeeeertestneerressensinssseesnserssssnrsesstseessassassransas 1
1.2 ODbjectives Of this StUAY .ccureeriieer sttt cree e nneesse s aneerascennaseassessesnsesensensssrassnas 4
1.3 Organisation of the ThesSIS .ttt cse e s ten e esnssensesenerenanne 7

1.1 Motivation for the Study

A functioning stock market 1s an essential component in a competitive economy, as it
provides a mechanism for allocating the economy’s capital stock. In an ideal situation,
the stock market steers capital in a manner that maximises the total utility of the economy.

The growing trading volumes in stock markets globally imply that the importance of

stock markets 1s increasingly pronounced.

Financial markets, or exchanges, play a crucial role in facilitating the intermediation
between savers and investors, thereby helping translate savings into investments. The
more efficient this process 1s. the less the cost of investing, and subsequently, the higher
the rate of investment/saving. This, in turn, usually leads to higher rates of economic
growth for any given country. Moreover, financial markets contribute to economic

development by attracting foreign portfolio capital and foreign direct investment.
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Increasing domestic resource mobilisation, and, as a result, expanding resources available

for investment.

Recently, the increasing globalisation of financial markets has heightened interest in
emerging markets. However, much of the research 1n finance focused on the most
developed markets in the world, in particular, the US and European markets. The
conditions of these developed markets are most likely to be consistent with the
assumptions of theoretical models. This feature does not exist in emerging markets.
Hence, emerging equity markets provide a challenge to existing models. The interest in
emerging markets has provided impetus for both the adaptation of current models to new

circumstances in these markets, and the development of new models (Bekaert and Harvey,

2002).

Amman Stock Exchange (ASE), as an emerging market, is expected to play an
increasingly important role in helping the country compete for domestic, regional and
international capital needed for economic development and growth. To achieve this,
significant studies need to be conducted to investigate the properties and functioning of
such a market. Studies on ASE, as 1s the case in most emerging markets, are very few, if

any. and literature on this area 1s hardly found.

Investment risk and market efficiency need to be investigated since investors, both
International and domestic, assess these factors before committing funds to a particular

market. In addition, the relative etficiency of the stock market will indicate whether or

[~J
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not new regulations should be considered, and if some government intervention may be

necessary.

Hussain (1996) stated that “A realization of inefficiencies inherent in command and
control policies and the tighter lending policies of international creditors have led the
developing countries to re-define the role of domestic equity markets in their economies.
Most countries have adopted policies that make the allocation of equity capital more
responsive to market forces. These policy changes have resulted in remarkable growth in

the size of the equity markets in the developing world, commonly known as Emerging

Stock Markets (ESMs)”'.

The primary motivation for this study 1s to investigate the stochastic properties and
efficiency in ASE, one of the emerging markets, as there 1s a lack of such studies in this
market (and other emerging markets in general). Another powerful motivation for the
thesis is to investigate the issue of internationalization of the ASE, examining the
possibility of earning arbitrage profits by trading in more than one national market. By
doing so, we hope to gain some insight into the situation of the ASE by itself and within

the context of emerging equity markets in the Middle East region.

' The Amman Financial Market was set up in 1976 to create a market for the trading of securities and to
regulate this process. However, this dual role of a regulator and market could only be borne for a limited
time by the AFM. As part of Jordan's push to upgrade its capital markets, a new Securities Law was
enacted in 1997. It called for the separation of the supervisory and legislative roles from those entailed in
operating an exchange (more details can be tound 1n Chapter 3).

I
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1.2 Objectives of this Study

As previously mentioned, the primary objective of this study 1s to investigate the
stochastic properties as well as the efficiency of the ASE using the daily return indices.
This study will help enhance the understanding of this important Middle-eastern market.
This objective 1s also important since the issues of efficiency and randomness of this

market are essential in the context of market integration and globalization™.

This objective, to examine stochastic properties of the ASE as well as its efficiency, deals
with the question of normality, volatility, randomness and efficiency. There are various
justifications for using the assumption of normality in finance. The most substantial one
1s that the normal distribution is fully described by only two parameters: the mean and the
variance. That 1s, an asset 1s fully described by its expected rate of return (mean) and its
expected risk (variance). If expected asset returns are normally distributed, then since the
return on a stock index 1s a weighted sum of returns on individual stocks, and the sum of
normal variables 1s normally distributed, the index return i1s also normally distributed.
TI'he validity of the normality assumption 1s examined for the five sub index returns of the
ASE, by applying the coefficients of skewness and kurtosis, and the Jarque-Bera (1987)
tests. The autocorrelation and runs test - runs up and down, distributions of runs by length,
and runs above and below —are also applied to examine whether the ASE is weak-form

efficient. The empirical results obtained suggest that the return behavior in the ASE does

2, . ; . ‘ . . . .

" The distribution of stock returns i1s an important issue in finance, as asset returns in finance are usually
modeled as generated by a stochastic process with certain characteristics, and concepts such as return and
risk depend on assumptions regarding the distribution of asset returns.
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not follow the random walk model over time. The ASE reflects a high degree of positive
temporal dependency patterns, thereby violating the assumption of random walk model.
Following this, the positive temporal dependency patterns are examined to determine
whether they can be used to outperform the simple buy and hold strategy. Filter rules and
moving average techniques are used to achieve this objective, and the bootstrap technique

is used to robust the results.

Next, recent econometric procedures are employed to investigate some behavioural
properties of ASE i1ndices. The Box-Jenkins estimation, irrespective of the index
examined, produces different models with a high prediction validity, contradicting the
EMH conditions. The unit-root test also confirms these results, where the return series for
all indices did not exhibit unit root, and all processes were stationary. The GARCH-
M(1,1) model is estimated and present mix results cross the indices. The results generally
support the existence of a significant link between conditional volatility and stock returns,
and the conditional variance 1s found to change over time as a result of volatility

clustering effects.

Given this, cointegration and Granger causality techniques are employed, between ASE
indices, to test the concept of static efficiency. If the efficient market hypothesis holds’,
then. and according to MacDonald and Power (1993), the prices of different shares can
not be cointegrated. The reason i1s that, if prices are cointegrated, this would imply that

there must be Granger causality running in at least one direction between the different

e - - ———— -

' The market is efficient if all prices fully reflect all relevant information (Fama, 1970)
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price series, and hence, one share price could help to predict others, violating the

Efticient Market Hypothesis.

Another main objective for this thesis 1s to investigate the 1ssue of internationalisation of
the ASE, examining the possibility of earning arbitrage profits by trading in more than
one national market. Cointegration and Granger causality tests are thus also applied to
investigate the concept of market integration and comovements among the weekly price
indices for ten MENA (Middle East and North Africa) markets. The cointegration test
between the Jordan index and every other market index is applied. Moreover, different
egroups of markets (GCC, Africa, and Europe) are composed and the cointegration test is
applied for each group. By including a sufficient number of stock markets, two
hypotheses are investigated. The first is that the strong economic relationships among
countries that are in the same region are expected to exhibit a higher degree of integration.
The existence of a common feature among stock markets would lead them to be
cointegrated. Second, a lesser degree of market segmentation, manifested through
iIncreased cross-country stock investing and reduced foreign ownership restriction, tends
to integrate one market with the others. Results suggest that the Jordanian stock market
does not exhibit a long run relationship with most other markets, and as a consequence,
there 1s probably an advantage for investors looking for diversification in the Middle East

markets to include the Jordanian market in their portfolios.
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1.3 Organisation of the Thesis

The main body of the thesis is organized into six chapters, in addition to the concluding
chapter. In the next chapter, the theory of market efficiency, 1ts development and the
main concepts it relies on, are discussed. A review of martingale theory, random walks,
capital asset pricing models, arbitrage, and the anomalies relating to market efficiency is
conducted. The last section of this chapter, Chapter 2, sheds light on stock market
efficiency for developing markets, focusing on the differences between developed and
developing markets in terms of the financial effects of market integration and

liberalisation, corporate finance, market microstructure, and privatisation.

In Chapter 3, a detailed review of the history and development of the Amman Stock
Market i1s presented. First, the establishment and the objectives of the market are
discussed, and then the major developments of the market and its divisions are displayed,
supported by statistics for the different activities covering most of the period. Next,
difterent microstructural properties of the market are highlighted, including: the trading
system. transaction costs, available information, market indices, and along with an

outline of the legislative environment. Finally, the chapter provides a comparison of the

ASE with other markets in the region.

Chapter 4 reviews, firstly. past empirical studies that have applied autocorrelation and
runs tests <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>