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Abstract
In this paper, we test for Co integration and Causality between the SENSEX and SHARIAH 50

of Bombay Stock Exchange (BSE).Co integration was checked using Engle Granger Co

integration and Causality by Granger Causality in different time scales by decomposing the

series using wavelet analysis. The results suggest that both the indices are co integrated in the

long run and there is feedback relationship i.e. bidirectional flow of information between the

indices in 2-4 days, as we go on increasing the time scale no causality is found.
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1. Introduction 
One of the important sectors of any economy that relay on information is the stock
exchange. Researchers have discussed a lot in the information transmission from one
market to another (Antoniou et al. 2003), Baur and Jung (2006), and Caporale, Pittis
and Spagnolo (2006). According to Koutmos (1996) studies investigating the
information, transmission in the first moment and second moment can be done based
on returns and volatility respectively. Most of the earlier studies on the information
transmission focused on the developed market especially US and Europe such as
Koutoms (1996), Kasibhtla et al. (2006), Antoniou et al. (2003), Koutoms et al. (1993)
and Baur et al. (2006). Few studies focused on the emerging markets such as Daly
(2003), Lamba et al. (2001), Shachmurove (2005 and 2006), and Soydemir (2000).

Islamic investments are investments that follow Shariah or tenets of Islam. The
concept of Islamic banking and finance has been introduced to get away with
conventional banking and finance based upon interest. Many financial developments
have been made in different fields like banking, capital markets, money markets,
insurance which are all Shariah complaint. One of these developments is the initiation
of Islamic indices in many Muslim populace and non-Muslim populace countries
alike. In US, Dow Jones Islamic Market Index (DJIMI) was introduced in 1999, and
Kuala Lumpur Syariah Index (KLSI) introduced in 1999. However it was replaced by
FTSE Bursa Malaysia Hijrah Shariah index in May 2007. Bombay Stock Exchange in
collaboration with Taqwaa Advisory and Shariah Investment Solutions (TASIS)
launched SHARIAH 50 a Shariah Complaint Index in January 2010. This paper
investigates the cointegration of this newly introduced Shariah Complaint Index
(Shariah 50) with already established Indian index (SENSEX) and the flow of
information between the two in different time scales using the Wavelet Analysis. 

2. Literature Review 
Several recent studies have examined whether or not two or more indexes of stock
prices are co integrated (see Epps 1979; Cerchi and Havenner 1988; Takala and Perre
1991; Bachman et al. 1996; Choudhry 1997; Crowder and Wohar 1998; Chan and Lai
1993; Ahlgren and Antell 2002). 

Fahim et al. investigated the transmission of information (at return and volatility level)
as well as the correlation between Kuala Lumpur Syariah and Jakarta Islamic Indices.
They found significant unidirectional return and volatility transmissions from Kuala
Lumpur Syariah and the Jakarta Islamic Indices. Christos Floros (2011) examine the
dynamic relationships between Middle East stock markets and found that the Egyptian
market plays a price discovery role, implying that CMA prices contain useful
information about TASE-100 prices. Shabri et al. studied the co integration between
different Islamic stock markets and found that Malaysian and Indonesian markets are
closely integrated with each other, while those of US, UK and Japan are closely
integrated with themselves. 

Evidence of co integration (or co-movement) among several indexes of stock prices
suggests that these series have a tendency to move together in the long-run even if
experiencing short-term deviations from their common equilibrium path. Should two
indexes of stock prices be co integrated, their relationship can be represented by an
Error Correction Model (ECM) on the basis of which movements in any one of them
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can be used to predict movements in the other. Accordingly, the ECM associated with
co integrated stock price indexes provides investors and policy makers with valuable
information regarding their investment decisions and for economic policy.
Furthermore, as pointed out by Granger (1986, 1988) and Engle and Granger (1987),
knowledge of co integration is also important in view of the fact that if two economic
time series are co integrated, there must be a causal relationship at least in one direction.

Several applications of wavelet analysis to economics and finance have been
documented in recent literature which include examination of foreign exchange data
using waveform dictionaries (Ramsey and Zhang 1997), analysis of commodity price
behavior (Davidson, Labys, and Lesourd 1998), decomposition of economic
relationships of expenditure and income (Ramsey and Lampart 1998a, 1998b), stock
market inefficiency (Pan and Wang 1998), scaling properties of foreign exchange
volatility (Gencay, Selcuk, and Whitcher 2001), and systematic risk (the beta of an
asset) in a capital asset pricing model (Gencay et al. 2003).  Francis and Kim (2006)
examined the lead lags in US markets using wavelets, and found the feedback
relationship contemporaneously as well as in various time scales.

3. Data and Methodology
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3.3 Wavelets and Wavelet Analysis
A natural concept in financial time series is the notion of multiscale features. That is, an
observed time series may contain several structures, each occurring on a different time
scale. Wavelet techniques possess an inherent ability to decompose this kind of time
series into several sub-series which may be associated with a particular time scale.
Processes at these different time scales, which otherwise could not be distinguished, can
be separated using wavelet methods and then subsequently analyzed with ordinary time
series methods. Wavelet methods present a lens to the researcher, which can be used to
zoom in on the details and draw an overall picture of a time series in the same time.
Gençay et al. (2002a) argue that wavelet methods provide insight into the dynamics of
economic/financial time series beyond that of standard time series methodologies. Also
wavelets work naturally in the area of non-stationary time series, unlike Fourier methods
which are crippled by the necessity of stationarity. In recent years the interest for wavelet
methods has increased in economics and finance. This recent interest has focused on
multiple research areas in economics and finance like exploratory analysis, density
estimation, analysis of local in homogeneities, time scale decomposition of relationships
and forecasting (Crowley 2005).By decomposing a time series on different scales, one
may expect to obtain a better understanding of the data generating process as well as
dynamic market mechanisms behind the time series. Investigation methods applied to a
financial time series over the last decades can now be implemented to multiple time
series presenting different scales (frequencies) of the original time series. Therefore
efficient discretization of the time-frequency space allows isolation of many interesting
structures and features of economic and financial time series which are not visible in the
ordinary time-space analysis or in the ordinary Fourier analysis.

A wavelet is a ‘small wave’ which has its energy concentrated in a short interval of
time. The wavelet analysis allows researchers to decompose signals into a
parsimoniously countable set of basic functions at different time locations and
resolution levels. Due to the Compact support property of wavelets, the wavelet
analysis is capable of capturing short lived, transient components of data in shorter
time intervals, as well as capturing trends and patterns in longer time intervals. 

Basic wavelets are characterized into father and mother wavelets, f(t) and w(t),
respectively. These wavelets are functions of time only. A father wavelet represents the
smooth baseline trend, and mother wavelets are used to describe all deviations from
trends Any time series, for example f(t), can be decomposed by wavelet trans-
formations, which can be given by
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4. Results and Discussion 
The results are shown in tables 1-3. Both the indices are non stationary at levels and
stationary at first difference confirmed by both ADF and PP results, which means the
presence of unit root in original series. While estimating the OLS and confirming the
unit root analysis of residual we see it is stationary at level (Table 1). Thus in
accordance with the Engle Granger if the residual is stationary, the two series are co
integrated. Hence we can say that both SENSEX and SHARIAH 50 are co integrated
in the long run. To check the speed of adjustment for correcting the disequilibrium we
used the error correction mechanism, and we see that disequilibrium is corrected
promptly i.e., 93.4% disequilibrium is corrected daily (table 2).

Finally we checked the Granger Causality in original series and the decomposed series
in different time scale. The data has been decomposed into 4 time scales, d1- 2 to 4
days, d2- 4 to 8 days, d3- 8 to16 days and d4- 16 to 36 days.  We see that there is no
causality between the indices in original, d2, d3 and d4 there is no causality between
the two. But in d1 scale we see that there is bidirectional causality between the indices
which means feedback relationship between the two. Both the indices are reacting to
the new information in 2-4 days but, when we increase the time scale no causal
relation is seen.

5. Conclusion 
In this paper, we investigated the co integration and causality between the broad index
of BSE SENSEX and Islamic Index SHARIAH 50. The investigation was conducted
using, Engle Granger co integration, Granger Causality and Wavelet Analysis. The
results suggest that both SENSEX and SHARIAH 50 are co integrated in the long run
and any disequilibrium is adjusted promptly. There is feedback relation as far as
Granger Causality is concerned in 2-4 days, as we go on increasing the scale we
couldn’t find any causality between the indices.
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