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IMPACT OF RETURN

ON LONG-MEMORY DATA SET
OF VOLATILITY OF DHAKA
STOCK EXCHANGE MARKET
WITH THE ROLE OF FINANCIAL
INSTITUTIONS: AN EMPIRICAL
ANALYSIS

Abstract

The current study intends to empirically test a relationship between long-memory
features in returns and volatility of Dhaka Stock Exchange market. As such, the
study uses the ARFIMA-FIGARCH and FIPARCH structure for the daily data
ranging from 15 December 2003 to July 31, 2013 of Dhaka Stock Exchange market
index, i.e., DSE General Index (DGEN). The observed indication assembled from
long-memory tests supports the occurrence of long memory in Bangladesh stock
returns. The study aims at doing research work with long-memory data set, as it
provides a superior strategy, as well as gives real picture with short-memory data
set. Moreover, the backup indication for existence of long memory in both return
and volatility denies the efficient market hypothesis of Fama (1970) that the future
return and volatility values are unpredictable. Extra measures ought to be given
for the smooth functioning of the Dhaka Stock Exchange market so that both indi-
vidual and institutional investors can get congenial atmosphere to invest. Authors’
suggested that Bangladesh Bank must play vital role as share market of Bangladesh
is dominated by banking shares and in case of other listed shares of the Dhaka
Stock Exchange, market authority should deal with transparently and fairly so that
the market can be transformed into strong efficient market. This requires suitable
directives, groundwork, removing malpractices and also implementation of inves-
tors’ friendly decisions. Further, fiscal policy of the country should be pro investor
friendly, as well as monetary policy should work as complementary towards invest-
ment at stock exchange market as suggested by the authors.

Keywords Bangladesh Bank, returns, volatility, Dhaka Stock
Exchange, long run memory, monetary policy, fiscal
policy

JEL Classification  C22, E44, E52, E58

INTRODUCTION

J. M. Keynes argued that strongly suit the capital market must be in-
terlinked with monetary policy where monetary and rate of interest,
information symmetry, excessive saving to invest, corporate taxes and
exchange rates wholly back by the strengthening process of the capital
markets as mentioned by Siegel, 1965. Dhaka Stock Exchange market
needs to identify whether there is any linkage with Keynes’s view and
real life portfolio management by considering long memory data set
on volatility.
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Stiglitz (2013) argued that monetary policy is of such importance in part, because the financial sector
is so important: the financial sector has been likened to the brain of an economy, and if the financial
sector does not work well, the economy does not work well. Long-memory data set of return and volatil-
ity in stock exchange market over the time period plays imperative part in the economy of the country,
especially risk analysis and management, capital investment and situation of market efficiency. Granger
(1998) commented that the long-memory finding for volatility does not go against any major financial
theory and does not need an explanation. Evans and Speight (2007) opine that the complexity of the
volatility response to individual macroeconomic announcements can be assessed through volatility re-
sponse functions rather than the significance of simple dummy variables for categories of announce-
ment type. Tan and Khan (2010) depicted that the long-memory property exists in both the return and
volatility, with and without incorporating the crisis impact. They observed that among the various
GARCH type models with different innovation distributions, the Student t-distribution provides better
specifications in terms of the long-memory volatility processes. Positive character is that long-lasting
financial structures and capital market can simultaneously play in beneficial the modern economic ad-
vancement of countries for which financial institutions play harmonizing protagonist of stock market.
Chowdhury and Shimon (2008) observed “before crash (1996) bid firms produced almost twice as aver-
age return as small firms at the cost of about 2% additional standard deviation. After the crash, the sce-
nario has changed so much that large firms produce higher negative return than small firms”. Islam et al.
(2015) argued “Debt holders’ control of firms with covenants in their indentures may impair the aggres-
sive strategies of the management that ultimately contributes positively to ensure financial excellence”.

The total number of listed securities at Dhaka Stock Exchange has increased from 536 in June, 2014
to 555 in June, 2015. At the end of June, 2015 total issued capital of all listed securities stands at Tk. 1,
09,195.35 crore, which was Tk. 1,03,207.64 crore in June, 2014 , registering 5.80 percent growth. Total
market capitalization of all listed securities was Tk. 2, 94,320.23 crorein June, 2014, which stands at
Tk. 3,24,730.63 crore in June, 2015, representing 10.33 percent increase. DSE introduced its new in-
dex benchmark; DSE board Index (DSEx) on January 28, 2013 where the first day closing was 4,090.47
points. DSEx has increased from 4,480.52 points in June, 2014 to 4,583.11 points in June, 2015, showing
2.29 percent up (Bangladesh Bank, 2015-2016). For a developing country like Bangladesh, the impor-
tance of sound development of the market cannot be undermined. Although the SEC has been trying
to maintain a continuous flow in the market, very often its role meets the broad economic objectives.
In order to make the market less volatile, SEC itself should be strengthen both in terms of number of
manpower and quality of the professionals involved with special focus on independent research, moni-
toring mechanism and prompt decision making (Rahman & Moazzem, 2011). Nature of share market of
Dhaka Stock Exchange is predominant by banking investment. Moreover, still the capital market of the
country is underdeveloped, since no sub sector like debt market and derivatives markets in the country
has been yet developed. For long-term financing, in most cases, entrepreneurs need to depend on money
market. Fiscal policy is able to influence directly on the share market.

Mukit and Shafiullah (2012) found that Granger causality analysis was unidirectional causality from
inflation to DGEN index and money supply to DGEN index. The market was trying to recapture its
stable condition by employing different policies since the crash occurred. Of these policies, the use of
monetary policy instruments affects the performance of the stock market significantly. The Central
Bank influenced stock market performance by targeting monetary policy properly and especially by tar-
geting money supply which was a better predictor of market performance rather than other monetary
variables.

As such, monetary policy may have important role. It may be noted that crash of stock exchange market

in 2010 at Bangladesh raises the question of the role of the Central Bank’s monetary policy. Now we
shall see Dhaka Stock Exchange performance from 1990 to 2017 in Figure 1.
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Source: http://www.tradingeconomics.com/bangladesh/stock-market
(accessed on May 25, 2017).
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Figure 1. Dhaka Stock Exchange performance from 1990 to 2017

As such, research question of the study is whether testing the long memory data in return and volatility
of Dhaka Stock Exchange prevails? This paper also aims to test the long-memory features in return and
volatility of DSE General Index (DGEN) with regard to the simultaneous accumulation consequences.
The study also tried to see the effect of financial sector with special role of Bangladesh Bank (Central
Bank of Bangladesh).

Objectives of the study are given below:

o to observe presence of intermediate memory and whether there is a warning sign for investors
to keep these investments in the long run;

+ to evaluate long-memory volatility process;

« to examine how predicting the one-step-ahead volatility to measure and manage investment
risk;

« to evaluate role of financial institutes through fiscal policy and complementary monetary
policy.

The study aims at doing research work with long-memory data set, as it provides a superior strategy, as
well as gives real picture with short-memory data set.

The remainder of the paper is organized as follows: section 1 will depict literature review, section 2 will
consist of methodology of the study and data analysis. In section 3, estimation of the results will be
given. The section 4 reports the discussions, conclusions and implication of the study, while in last sec-
tion, we will discuss future research direction.
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1. LITERATURE REVIEW

Lillo and Farmer (2004) observed that fluctuations
in order signs are compensated for by anti-corre-
lated fluctuations in transaction size and liquidity,
which are also long-memory processes that act to
make the returns whiter. They show that some insti-
tutions display long-range memory and others don’t.

Ahmed et al. (2006) wrote that “a contractionary
monetary policy shock, measured by increase in
the short-term policy interest rate, has small nega-
tive effect on the stock price index and the effect
do not persist for long”.

Conrad and Haag (2006) derived necessary and
sufficient conditions for the non-negativity of the
conditional variance in the fractionally integrated
generalized autoregressive conditional heteroske-
dastic (p,d,q) (FIGARCH) model of the order p <
2 and sufficient conditions for the general model.

Siddik (2011) depicted that “it would not be wise
to label it as inefficient, because market efficiency
changes over time and capital market is subject to
be tested continuously”.

Moazzem and Rahman (2012) described a number
of those measures were taken at the behest of major
market players, which was unlikely to have long-term
implications for the market. A major ‘faulty’ initia-
tive would be providing financial support to small in-
vestors who lost their equity capital in the market.

Rahman and Moazzem (2011) depicted that the
vibrant nature of the capital market in 2010-2011
might be due to the increased interest in the mar-
ket by a large number of individual investors
which has been influenced by the government’s
decision to reduce the bank interest rates for its
different types of savings instrument. But the per-
turbing aspect of this sharp rise is the accompany-
ing increase of “price earnings (P/E) ratio”, which
is making investment in the capital market risky
over time. During July-September 2011-2012, de-
pression strikes again, as SEC step out to take legal
action against the suspected investors, weakening
financial system, liquidity shortage. Investors pro-
tested against it and it results in the relaxation of
adjustment timeline for single borrower exposure
of merchant bankers (Sarker et al., 2012).

Banks and Bank Systems, Volume 12, Issue 3, 2017

Rayhanet al. (2011) argued that due to inefficient
banking system, political interference and loan
default culture, cost of capital of bank loan is less
than that of share issue, which encourages inves-
tors to stay away from capital market.

Contreras-Reyes and Palma (2012) argued that
several time series exhibit long-range dependence
or persistence in their observations, leading to the
development of a number of estimation and pre-
diction methodologies to account for the slowly
decaying autocorrelations. The autoregressive
fractionally integrated moving average (ARFIMA)
process is one of the best-known classes of long-
memory models.

Muktadir-Al-Mukit (2013) found that money sup-
ply, inflation and T-bill rate have a positive impact,
where repo rate has a negative impact on the mar-
ket index.

Maheshchandra (2014) commented that the long-
memory property of volatility in the BSE market
is revealed to be much stronger than SSE. The
evidence of long memory in volatility, however,
shows that uncertainty or risk is an important de-
terminant of the behavior of daily stock data in
India and China.

Turkyilmaz and Balibey (2014) observed that
weak-form efficient market hypothesis in Pakistan
supports that asset prices reflect all available in-
formation. In case of long memory, returns are not
independent over time and future returns can be
predicted by using past prices.

Assaf (2015) confirmed that the long memory in
volatility is real and not caused by shifts in vari-
ance for all markets. He found that market par-
ticipants in the REITs markets, whose success de-
pends on the ability to forecast and model REITs
price movements.

Christensen and Varneskov (2015) argued that
consistency and asymptotic normality of the me-
dium band least squares (MBLS) estimator were
established, a feasible inference procedure is pro-
posed, and rigorous tools for assessing the co-in-
tegration strength and testing MBLS against the
existing narrow band least squares estimator were
developed.
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Taslim (2015) described that the market has under-
gone some major downward market corrections
and the DSEX index is now at about the value that
correctly reflects the underlying fundamentals. If
the latter happens to be the case, and Bangladesh
Bank (BB Central Bank) were to intervene by re-
ducing the interest rates, a bubble will be in the
making. It may gain momentum to become a full-
blown bubble in future. The very forces that per-
suaded BB to reduce interest rates arguing that the
market was depressed ought to be able to also per-
suade it not to hike rates when the market is buoy-
ant. The bubble will eventually burst with all the
attendant problems, and BB will be held culpable.

Sochi (2015) observed that “DSE has a long neg-
ative memory resulting in an abnormally higher
number of negative long runs than a random walk
price model with an equal probability of success”.

Dissanayake (2016) commented that theoretical
aspects of standard fractionally differenced pro-
cesses with long memory and related state space
modelling will be discussed. An efficient mecha-
nism based on theory to estimate parameters and
detect optimal lag order in minimizing process-
ing speed and turnaround time is introduced
subsequently.

Litimi, Ben Saida, and Bouraoui (2016) commented
that trading volume turnover and investors’ senti-
ment are ubiquitous factors besides market return
to fuel herding movement in most sectors. Granger
causality test shows that herding is a vital ingredient
to increasing bubbles in some sectors, but not all.

Tamilselvan and Vali (2016) found that the volatil-
ity shocks are quite persistent. The study disclosed
that the volatility is highly persistent and there is
asymmetrical relationship between return shocks
and volatility adjustments and the leverage effect
is found across all flour indices.

Kononovicius (2017) revealed that the power-law
exponents of the obtained probability density
functions are close to 3/2, which is a characteristic
feature of the one-dimensional stochastic process-
es. This is in good agreement with earlier proposed
model of absolute return based on the non-linear
stochastic differential equations derived from the
agent-based herding model.
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Korolev (2017) proposed an approach which was
based on a multidimensional interpretation of the
volatility of one-dimensional processes. The foun-
dation of this approach was a model based on the
limit theorems for compound doubly stochastic
Poisson processes, in which the distributions of the
increments of financial index logarithms are repre-
sented in the form of mixtures of normal laws.

Masa and Diaz (2017) found long-memory pro-
cesses in ETNs; however, dual long-memory pro-
cess in returns and volatilities is not verified. The
research also posed a challenge to the weak-form
efficiency hypothesis of Fama (1970), because
lagged changes determine future values, especial-
ly in volatility. They show that differences in the
characteristics of commodity, currency and equity
ETNs are not concluded because of similarities in
ETN traits and several insignificant results.

Norwood and Killick (2017) proposed a model
with certain structural features have been known
to have similar properties to other models as men-
tioned by them according to Granger and Hyung
(2004). This overlap will be here referred to as an

‘ambiguity’ between the models. This is such that

either model may appear similar to one another in
some metrics, but provide very different interpre-
tations on the data generating process, and lead to
different predictions into the future.

Wikipedia (accessed on March 3, 2017) depicted
that in statistics, autoregressive fractionally in-
tegrated moving average models are time series
models that generalize ARIMA (autoregressive
integrated moving average) models by allowing
non-integer values of the differencing parameter.
These models are useful in modelling time series
with long memory, that is, in which deviations
from the long-run mean decay more slowly than
an exponential decay. The acronyms “ARFIMA”
or “FARIMA” are often used, although it is al-
so conventional to simply extend the “ARIMA
(p,d,q)” notation for models, by simply allowing
the order of differencing, d, to take fractional
values.

Hossain and Hossain (2017) commented “Then
investors of stock market should know the be-
haviour of the individual stock of minimizing
the risk”.



From the aforesaid literature review, we found that
relationship between long-memory data set in re-
turn and volatility of Dhaka Stock Exchange mar-
ket need to be tested. As such, we intended to test
relationship between return on long-memory data
and volatility of Dhaka Stock Exchange market.

2. METHODOLOGY
OF THE STUDY
AND DATA ANALYSIS

In the light of literature review, we develop the
framework of methodology of the study.

2.1. Autoregressive fractional
integrated moving average
(ARFIMA) model

Masa and Diaz (2017) argued that commodity, cur-
rency and equity ETNs as data samples, and exam-
ines the performance of the three combinations of
long-memory models, that is, autoregressive frac-
tionally integrated moving average and general-
ized autoregressive conditional heteroskedasticity
(ARFIMA-GARCH), autoregressive fractionally in-
tegrated moving average and fractionally integrated
generalized autoregressive conditional heteroskedas-
ticity (ARFIMA-FIGARCH) and autoregressive frac-
tionally integrated moving average and hyperbolic
generalized autoregressive conditional heteroskedas-
ticity (ARFIMA-HYGARCH), and three forecasting
horizons, that s, 1-, 5- and 20-step-ahead horizons, to
model ETNs returns and volatilities. The article finds
long-memory processes in ETNs; however, dual long-
memory process in returns and volatilities is not veri-
fied. The research also poses a challenge to the weak-
form efficiency hypothesis of Fama (1970), because
lagged changes determine future values, especially in
volatility. The findings also show that differences in
the characteristics of commodity, currency and equi-
ty ETNs are not concluded because of similarities in
ETN traits and several insignificant results. However,
the presence of intermediate memory was identified,
and should serve as a warning sign for investors not
to keep these investments in the long run. Lastly, the
ARFIMA-FIGARCH model has a slight edge over the
ARFIMA-GARCH and ARFIMA-HYGARCH spec-
ifications using 1-, 5- and 20-forecast horizons.
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2.2. Fractional integrated GARCH
(FIGARCH) model

Tayefi and Ramanathan (2012) described “Baillie
and Morana (2009) have introduced a new long
memory volatility process known as Adaptive
FIGARCH, or A-FIGARCH. This model is de-
signed to account for both long-memory and
structural changes in the volatility processes of
economic and financial time series. Hence the
A-FIGARCH has a stochastic long-memory com-
ponent and a deterministic break process compo-
nent. The A-FIGARCH (p, d, g, k) process can be
derived from the FIGARCH (p, d, q) process by
allowing the intercept w in the conditional vari-
ance equation to be time varying. The conditional
variance equation is given by

[I—B(L)](hz—wt)=
=[1-B(L)-o(2)(1-L)a ]2,

where

&

3

This model has components with long memory
effect and a time-varying intercept. It allows for
breaks, cycles and changes in drift. Even though
wt is smooth, it is capable of approximating abrupt
regime switching. Inference related to the param-
eters of the A-FIGARCH can be done by the meth-
od of QMLE.

‘ . 2wt ) 2mj
wt:Zw0+ Yj sin — + &j cos 7

J=1

2.3.The fractional integrated
asymmetric power ARCH
(FIAPARCH) model

Degiannakis (2004) observed that predicting the
one-step-ahead volatility is of great importance in
measuring and managing investment risk more
accurately. As such, he estimated an asymmet-
ric autoregressive conditional heteroscedasticity
(ARCH) model. The model is extended to also cap-
ture i) the skewness and excess kurtosis that the
asset returns exhibit and ii) the fractional integra-
tion of the conditional variance. The model, which
takes into consideration both the fractional inte-
gration of the conditional variance, as well as the
skewed and leptokurtic conditional distribution
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of innovations, produces the most accurate one-
day-ahead volatility forecasts. Degiannakis (2005)
recommended that portfolio managers and trad-
ers that extended ARCH models generate more ac-
curate volatility forecasts of stock returns.

Mabrouk (2016) focused on forecast evaluation and
comparison where the forecast accuracy is mea-
sured by a statistical criterion. We tried to study
the predictive ability of FIGARCH, HYGARCH
and FIAPARCH models adjusted by the skewed
Student-t distribution for three horizons (one, five
and fifteen days). The results of the forecasting ex-
ercise show that the three models have the same
predictive power. However, result based on the MZ
regression (1969) confirms that the FIAPARCH
model has relatively better predictive ability com-
pared to FIGARCH and HYGARCH models.

2.4. Data analysis

In the study, we used the daily data rang-
ing from 15 December 2003 to July 31, 2013 of
Dhaka Stock Exchange markets index, i.e., DSE
General Index (DGEN), a total of 2591 observa-
tions. Day-to-day stock returns were distinct as
the logarithmic variance of the daily closing in-
dex values. Data were taken from Dhaka Stock
Exchange and Bangladesh Bank. The study en-
deavors at doing research work with long-mem-
ory data set, as it provides a superior strategy, as
well as gives real picture with short memory data
set. We estimated descriptive statistics and sta-
tionarity analysis. The Quantile-Quantile Test

is also plotted. Autoregressive fractional inte-
grated moving average (ARFIMA) model, frac-
tional integrated GARCH (FIGARCH) model
and The fractional integrated asymmetric pow-
er ARCH (FTIAPARCH) model will be estimated
for Dhaka Stock Exchange market. Estimation
of the ARFIMA and ARFIMA-FIGARCH and
ARFIMA-FIAPARCH models results were given
in the next section.

3. ESTIMATED RESULTS

Below we gave descriptive statistics and stationar-
ity analysis and presented first results in Table 1.

Table 1 of Panel A provides a summary of statis-
tics of the stock return series. The significance of
all the normality tests applied (in Panel B) indi-
cated that the residuals appear to be leptokurtic.
Further, the significant Ljung-Box statistics for the
returns, Q(20) and squared returns, Qs(20), indi-
cating the rejection of the null of white noise, as-
serting that these return series are autocorrelated.
It is evident that Dhaka Stock Exchange market
displayed numerous volatilities with wide spread
breadth (which is shown in Figure 1). This implied
that the assumption of normal distribution may
not be suitable for capturing asymmetry and tail-
fatness in a return distribution.

Finally, unit root and stationary results reported
in Panel C of Table 1 indicate that return series is
stationary.

Table 1. Descriptive statistics and stationarity analysis

Source: compiled by authors.

Descriptive statistics

Normality tests

Unit root and statilog)arity analysis

anel A) (Panel B) Pane
Mean 0.082851 Doornik-Hansen 1517.02 (0.000) | ADF (constant) = -8.60692* (0.000)
Median 0.068251 Shapiro-Wilk 0932903 (0.000) | ADF feonstantand g 77155+ (0.000)
Minimum 7.7644 Lilliefors test .~ 0.0765059 (0.000) f\DF‘GLS ©_7.18309* (0.000)
I ; constant) : -
ADF-GLS :
Maximum 13.071 Jarque-Bera test 4573.48 (0.000) (constant and i -6.01418* (0.000)
trend) ;
Standard deviation : 1.425 Q(20) KPSS (constant) 0.514663* (0.042)
KPSS (constant
Skewness 0.073755 Q2(20) oo 15.41639" (0.11)
Ex. Kurtosis 6.507

Note: in the parentheses, we report p-values. * denotes significance at 1% level.
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Source: compiled by authors.
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Figure 2. Frequent volatilities with extensive amplitude at DSE

The Quantile-Quantile test (Q-Q plot). The Q-Q
plot helps us to compare shapes of probability dis-
tributions by plotting their quantiles against each
other. When we compare two distributions, if the
points in the Q-Q plot lies approximately on the
line y = x, then, both distribution have similar pat-
tern. If the Q-Q plot lies exactly on a line, then, the
distributions are linearly related. The Quantile-
Quantile plots results (Figure 3) suggest that both
share common and similar distributions.

The results obtained from the ARFIMA mod-
el, ARFIMA-FIGARCH model and ARFIMA-
FIAPARCH are reported in Table 2, while
those are based on Student-t distribution. The
ARFIMA model is selected using the Akaike
Information Criteria (AIC) while fixing AR and
MA at the maximum of 3. An ARFIMA (3, d, 3)

model is found to best represent the long-mem-
ory process in stock return series. The estimates
of d are statistically significant at less than 1%
percent level of significance. Thus, the results
support that the returns are forecastable and
supportive of long memory processes. However,
the residuals are mostly negatively skewed, im-
plying that the distribution is non-symmetric.
The J-B test statistics also reveal that the re-
siduals appear to be leptokurtic. Moreover, the
ARCH statistics are highly significant, indicat-
ing the existence of ARCH effects in the stan-
dardized residuals. The significant Q-statistics
denote that the residuals are not independent.
These statistics signify the limitations of build-
ing the ARFIMA model in the return series and
signal the importance of testing the existence of
long memory in volatility.

. —+
Source: compiled by authors.
10 + .
+
—+
+
,.FFf
5t i 1
o i
5 L i
Mg
+
+
106 ) 2 0 2 4 6

Figure 3. Quantile-Quantile plot for CASPI
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ACF for CASPI

Source: compiled by authors.
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Figure 4. ACF for CASPI and PACF for CASPI

Table 2. Estimation results of the ARFIMA models

Source: authors’ calculation.

ARFIMA (3, d, 3)

ARFIMA-FIGARCH: BBM’s method
(Student distribution)

ARFIMA-FIAPARCH: BBM'’s method
(Student distribution)

Coefficient | Estimate : p-values |Coefficient: Estimate : p-values | Coefficient | Estimate : p-values
CSt(M) - P 07.037224 O - CSt(M) 77777 i 0:11327] i 00073 CSI(M) - N 0038488 P 07.517437
d-Arfima_ 018744 o d-Arfima ¢ 0.121492 o d-Arfima | 0.144021 0
AR(]) i -0.83014 o AR(M) i -0.17943 :  0.5649 AR(]) e -0.13572 - 0.7273
AR(Z) - : -0.52943 0 AR(2) -0.36154 0.1447 AR(2) . -0.2498 - 0.2664
AR(3) b 0.38229 o ARG3) -0.38872 0.0864 AR(3) i ~-0.3857 ) 00513
MA(J) o ~0.65943 0 MA(U 77777 017163 0.5934 MA(U 77777 0.103024 - 0.7916
MA(,Z) - i 03173 o MA(Z) 77777 :.0.29029 0.2579 MA(2) . 0.175115 - 0.445
MA(,?’) i -0.56561 o MA(3) 77777 H - 0.374926 0.0801 MA(3) o 0.379155 - 0.0481
Sigma : 141345 o CSt(V) 77777 :.0.045543 0.0133 CSI(V) - ~:.0.077798 - 0.1796
,,,,,, d-Figarch @ 0.667971 @ 0.0002 |d-Figarch i 0.712989 : 0.0558
e . 0.282858 = 0.0041 |ARCH (Phi) = 0.23981 01329
""" GARCH o U eaReH o e
,,,,,, (Beta) 0092238 O dgetar) 0723083 1 0.0029
Student : ‘ APARCH
,,,,,, (OF 64609 0 lGammar) 0197399 00016
APARCH
,,,,,,,,,,,,,,,,,, (Dela)  1.231684 ~ 0.0016
,,,,,,,,,,,,,,,,,, Student (DF) : 7.092466 : 0
ARCH-in-
,,,,,,,,,,,,,,,,,, mean (var) 0040163 0.2856
L -4576.12 w0478 @ 403673
ARCH (5) 4643 i ARCH (5)  : 0.22988 [0.9496] |ARCH () & 9.24087 | [0.3223862]
ARCH (10) 568.6 i .. ARCH (10) 0.2971 . 10.9820] |ARCH(10) i 32,4028 [0.0196908]*
Q( 5) I Q5 i 1.17139 [07598736] Q( 5) i 53.4343 [02734275]
Q( 170) R T Q( 107) 77777 ~2.87565 [09419170] Q( 10)7 - B - 2.9441 [00528]
QU20) Q(20) ©..24.6801 ©[0.1339838] |1Q(20) | 1.3584 [0.2370]
Q( 50) Q( 50) 45.1316 [0.5910888] | Q( 50) i 0.93269 [0.5016]

Notes: Standard errors and p-values are in parentheses and brackets, respectively. ** and * indicate significant at 5 and 1 per-
cent significance level, respectively. In(L) value is the maximized value of the log likelihood function, and AIC is the Akaike
(1974) Information criteria. J-B refers to Jarque-Bera normality test. The ARCH(5) and ARCH(10) denotes the ARCH test
statistic with lag 5 and 10, while the Q(p) is the Ljung-Box test statistic for standardized residuals at lag p.
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Table 3. Estimated results of ARFIMA-FIGARCH and ARFIMA-FIAPARCH

Source: compiled by authors.

BBM'’s method (Skewed Student distribution)

BBM'’s method (Skewed Student distribution)

ARFIMA-FIGARCH

ARFIMA-FIAPARCH

Coefficient | Std.Error t-prob Coefficient | Std.Error | t-prob
CstM) 10.119854 :  0.049985 1 0.0166 | Cst(M) ©0.053285 : 0.05974 : 0.3725
d-Arfima 10123613 ¢ 0.028625 : 0 | d-Arfima . 0142744 : 0.0397 : 0.0003
AR(1) -0.14303 ¢ 0.39231 07154 | AR(1) . -0.11044 : 0.55128 : 0.8412
AR(2) -0.33395 ©  0.24374 0.1708 [ AR(2) | -0.24247 © 0.23606  0.3044
AR(3) -0.36607 i 0.24246 0.1312 | AR(3) . -0.37639 | 0.26926 0.1623
MA(1) 10132662 :  0.39851 0.7392 | MA(1) . 0.078595 : 0.54068 : 0.8844
MA(2) 10263166 i 0.25044 0.2934 | MA(2) 0170482 © 0.25374 | 0.5017
MAQG) 10355631 ©  0.22455 0.1134 MA(@3) © 0372257 0.2522 ¢ 0.1401
Cstv) . 0.047949 © 0.019935  0.0162 | Csi(V) 007723 0.054833 @ 01591
d-Figarch 0.648335 ¢ 015495 0 | d-Figarch 0712191 0.35528 | 0.0451
ARCH(PhiT)  © 0.280886 : 0.092288 : 0.0024 [ ARCH(Phi1) { 0.241145 : 0.15184 : 0.1124
GARCH(Betal) i 0.672066 : 012659 i 0 | GARCH(Betal)  : 0.722595 & 0.23246 : 0.0019
- - - - APARCH(Gammal) : 0.194797 : 0.063 : 0.002

= T = APARCH(Delta) ~ © 1242459 © 0.3795  0.0011
Asymmetry 10.031157 ¢ 0.026954 : 0.2478 | Asymmetry . 0.022646 : 0.026161 : 0.3868
Tail 6468502 : 081628 0 | Tal 7091862 : 096065 : 0
Q'Egr'j(\‘/g‘r; 0.019047 : 0.028173 0.499 ARCH-in-mean(var) 0.040027 = 0.03746 0.2854
InL -404738 InL) . 403638
ARCH (2) 017955 [0.8357] ARCH (2) 2.8013 [0.0609] :
ARCH(5) 026148 0.9341] ARCH (5) .. 13016 o 10.2603]
ARCH (10) 031473 1097771 o | ARCH(0) ..090446  [0.5280] :
Q5 ¢ 13343 [0.7210051] | Q(5) . 6.61702  :  [0.0851600]
Q1o 305141 ¢ [0.9310897] 1 Q0O ..895905 1 10.3457621]
Q200 = 24661 [0.1345434] [ Q(20) © 32,0011 ~ 10.0219807]*
Q( 50) 447101 [0.6084431] Q (50) 52.9305 [0.2896189]

Notes: d and £ are the long memory parameters for return and volatility process, respectively. Standard errors and p-values are
in parentheses and brackets respectively. ** and * indicate significant at 5 and 10 percent significance level respectively. In(L)
value is the maximized value of log likelihood function, and AIC is the Akaike (1974) Information criteria. The Qs(20) is the
Ljung-Box test statistic for square standardized residuals while the ARCH(5) denotes the ARCH test statistic with lag 5. P(60) is
the Pearson goodness-of-fit statistic for 60 cells and RBD(5) represents the RBD statistics with the embedding dimension m = 5.

Therefore, in the next step, we relied on
ARFIMA-FIGARCH model. As shown in Table
3, the parameter d (i.e., d-Arfima) remains sig-
nificant revealing the presence of long memory
in return series. For the volatility component,
the long memory parameters, (d-Figarch), is
0.67 and significant at 1 percent significance
level, indicating the long-range memory phe-
nomenon for volatilities. The existence of long
memory in both return and volatility contra-
dicts the efficient market hypothesis of Fama
(1970) that the future return and volatility val-
ues are unpredictable. Besides, the estimates of
fat-tailed parameter (Student(DF)) is 6.455669,
and it is statistically significant at the 1 percent
level suggesting the usefulness of Student-t dis-

tribution in modelling the leptokurtosis of esti-
mated residuals.

Further, we estimated the ARFIMA-FIAPARCH
model under Student-t distribution. The values of
fractionally differencing parameters (i.e., d-Arfima
and d-Figarch) are significantly different from zero,
indicating the existence of dual long memory pro-
cess. Besides, the estimates of fat-tailed parameter
(Student (DF)) is 7.09, and it is statistically significant
at the 1 percent level suggesting the usefulness of
Student-t distribution in modelling the leptokurtosis
of estimated residuals. The insignificant diagnostic
statistics, for instance, the Q (p), and ARCH(p) also
further confirm the selection of Student-t distribu-
tion to capture time-varying volatility.
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DISCUSSIONS, CONCLUSION AND IMPLICATION OF THE STUDY

This paper mainly focused on testing the long-memory features in return and volatility of Bangladesh
Stock Index. In order to determine the presence of long-memory in returns and volatility, we utilized the
ARFIMA-FIGARCH and ARFIMA-FIAPARCH models. The empirical findings adding to the growing lit-
erature that demonstrates the long memory in volatility and stock returns. Our empirical findings suggest
the residuals appeared to typically leptokurtic and exhibits heavy-tail behavior and squared returns evident
that series are autocorrelated. The results of ARFIMA and ARFIMA-GIGARCH model supports the pres-
ence of long memory in Bangladesh stock returns, which employs that returns are forecastable and sup-
portive of long-memory processes. However, long-memory parameters for volatility components are highly
significant which supports the long-range memory phenomenon for volatility of Bangladesh stock returns.
This implies that Bangladesh Bank did not play due role during the volatility of the stock market and they
failed to regulate the stock market with proper policy prescriptions. Instability of the financial system may
create harm, as both capital and monetary market works as complementary. Corruption free, fairness, ac-
countable and transparent banking sector is much required to ensure and support healthy and sound stock
exchange market. Formal sector of the country should be strenged then so that financial intermediaries can
work without any sort of legal-political-corruption free atmosphere. Further authority of capital market of
the country should take to develop debt market and derivatives markets in the country. Dependency on the
money market for capital investment should be reduced by creating a conducive capital market.

Taslim (2015) rightly observed that Bangladesh Bank ought to intervene by reducing the interest rates
during capital market scam of the county in 2010-2011 when artificial bubble was injected. As a Central
Bank, they need to decrease interest rates in dispute that the market was down so that it can be able to
also influence not to climb rates during the floating of the market. Due to inefficiency in the market, cor-
ruption, individual and institutional investors faces stock market scam in the country. As such, capital
market cannot grow properly, which is being needed to expand at international standard benchmarking
containing yardstick so that bank can work with capital markets, somewhat merely existence of contribu-
tors, are, in detail, embellishments with both markets.

Moreover, the supporting evidence for presence of long memory in both return and volatility of Dhaka
Stock Exchange market contradicts the efficient market hypothesis of Fama (1970) that the future return
and volatility values are unpredictable. Monetary policy should be more conducive to give opportunity
to improve the stock market for fair pricing. Policy makers should be emphasized on improvement of the
Dhaka Stock Exchange market so that both individuals and institutional investors can get proper and fair
treatment. Share market should be regulated without interference and corruption free. Bangladesh bank
should play reasonable role through pro friendly monetary policy so that Dhaka Stock Exchange become
strong efficient market, which needs proper policy formulation and implementation. Fiscal policy should
also consider for long-term investment through developing capital market by its three subareas: share
market, debt market, financial derivatives. Still, debt market and financial derivatives market are not
properly developed in the country. Distant from Bangladesh Bank there are a lot of issues such as lack
of commodity shares and absence of short position hindering the depth of capital market of the country.
Fiscal policy of the country should be pro investor friendly as well as monetary policy should work as
complementary towards investment at stock exchange market.

FUTURE RESEARCH DIRECTIONS

From August 1, 2013, DSE General Index had not been given in the website. With the introduction of
the new indexes whether volatility of predictability of return on Dhaka Stock Exchange reduces can be
measured by taking data for at least ten years for which we have to wait to see long-run situation or a
comparative study between present and earlier indexes through panel data can be done where rational-
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ity, sensitivity of the investors in the stock market may be counted. Behavioral finance can be tested in
Dhaka Stock Exchange market’s return. Moreover, in future, a study needs to concentrate on long mem-
ory versus short memory in forecasting share price in a volatile market situation in Bangladesh. Further,
impact of monetary policy on Dhaka Stock Exchange market need to be examined as share market is
dominated by the banking sector of the county.
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