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Abstract: Stock market efficiency is an important concept, for understanding the working of the capital markets
particularly in emerging stock market such as Bangladesh. There is enough evidence on market efficiency and day of the
week effect in the developed markets, however, the same is not true for the emerging stock markets. This paper provides
empirical evidence on weak form efficiency which has been carried out to diagnose the random walk behavior of
Chittagong Stock Exchange (CSE) by composing daily returns of three indices for the period of 2006 to 2015. Different
non-parametric tests (Wald-Wolfowitz Runs Test, Variance Ratio Test and Kolmogorov Smirnov (K-S) Goodness of Fit
Test) and parametric test (Augmented Dickey-Fuller (ADF) Test and Autocorrelation Function Test (ACF)) have been used
to test the existence of Efficient Market Hypothesis (EMH) and provide evidences against random walk behavior in CSE in
the Chittagong Stock Exchange. Thus the researcher found that the Chittagong Stock Exchange is not efficient in weak
form. Therefore, there exist the opportunity of generating a superior return by the investors.
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1 Introduction

Living in 21% centuries our economy development mostly controlled and depends on the capital market which is a major
vehicle of economic growth. Capital market helps to allocate the economics resources into the productive activities to the
economy and to insure the pricing of securities treaded in the market. A strong and functioning of stock markets have
considerable effect on growth of an economy in developing countries like Bangladesh.

On the subject of Efficient Market Hypothesis (EMH) there has been large number of studies, conducted around the globe
by many researchers since last few decades. But results of these studies are controversial, which make us difficult to
comment what is the status of different stock markets around the world. Now many theories have been developing to see
the behavior of stock Market [8].

This paper contributes to the existing empirical literature on the weak-form efficiency of emerging Chittagong Stock
Market (CSE). Our paper tries to find the evidence on Efficient Market Hypothesis (EMH) using various parametric and
non-parametric tests using the experiences from past and recent studies what is the status of the Chittagong Stock Exchange
(CSE).

2 Literature Review

A market is said to be efficient with respect to an information set if the price ‘fully reflects’ that information set, i.e. if the
price would be unaffected by revealing the information set to all market participants. The efficient market hypothesis
(EMH) asserts that financial markets are efficient. On the one hand, the definitional ‘fully’ is an exacting requirement,
suggesting that no real market could ever be efficient, implying that the EMH is almost certainly false. On the other hand,
economics is a social science, and a hypothesis that is asymptotically true puts the EMH in contention for one of the
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strongest hypotheses in the whole of the social sciences. Strictly speaking the EMH is false, but in spirit is profoundly true.
Besides, science concerns seeking the best hypothesis, and until a flawed
hypothesis is replaced by a better hypothesis, criticism is of limited value.

There are a number of studies which supported weak form market efficiency like Sharma and Kennedy (1977), who
evaluated the stock indices of Bombay, London and NYSE during the period 1963 to 1973 using run test and spectral
analysis and both the tests confirmed the random movement of stock indices for all the three stock exchanges. Then, Barnes
(1986) tested weak form market efficiency for Kaula Lumpur Stock Exchange (KLSE). Rahman et al. (2004) evaluated
Dhaka Stock Exchange (DSE) for the existence of weak form for the period of January 31, 1990 to September 30, 2003
using monthly index time series. For such evaluation, unit root tests (ADF and PP) were used and the results supported the
hypothesis that DSE index time series contains unit root which implies the existence of weak form market efficiency in
DSE. Akinkugbe (2005) explored Botswana stock exchange (BSE) for weak form of efficient market hypotheses using 738
weekly observations for the period of June 1989 to December2003.

Autocorrelation and unit root (ADF and PP) were used to test the weak form efficiency in BSE. The autocorrelation test
does not evidenced serial correlation and the result of both unit root tests indicated a stationary process for stock returns.
Therefore, it implied that stock markets in Botswana were efficient in weak form. Omran et al. (2006) investigated the
validity of the random walk hypothesis and tested for calendar effects in five major Middle Eastern emerging markets, by
applying a range of statistical and econometrics techniques such as run test, autocorrelation function, box-pierce test and
unit root test for testing the random walk and kruskal-wallis test for testing the calendar (day of the week) effect. The
results confirmed that Israel's TA- 100 stock market shows greater support for the random walk hypotheses (RWH)
compared with the other markets in the sample.

With regard to calendar effects, there were anomalies found related to day of the week effects which do not appear to be
related to the pattern of trading days over the week, and which might be accounted for by other institutional factors specific
to the countries in the sample. Asiri (2008) used cross sectional time series data for forty listed companies in Bahrain Stock
Exchange (BSE) over the period from June 1, 1990 to December 31, 2000 to study the behavior of stock prices in BSE.
Random walk models such as unit root and dickey fuller test were used as basic stochastic tests for nonstationarity of daily
prices for all listed companies in BSE and autoregressive integrated moving average (ARIMA) and exponential smoothing
method were also used. The results confirmed random walk for all daily stock prices and thus the market is considered
efficient in weak form. Chigozie (2009) investigated whether the Nigerian stock market, from period 1984 to 2006, follows
random walk.

Our study finds the evidence on Efficient Market Hypothesis (EMH) using various parametric and non-parametric tests
using the experiences from past and recent studies what is the status of the Chittagong Stock Exchange (CSE).

3 Materials and Methods

3.1 Data and Methodology

This paper uses the daily data of Chittagong Stock Exchange (CSE) considering 2248 observations during the period 1%
July, 2006 to 26™ November, 2015. Here we use the index prices, rather than individual observations stock prices to
provide market wide evidence. Therefore our prime investigative look is to find the evidence on weak form efficiency and
we test the following hypothesis:

Hg: Prices on the C5E follow arandom walk

H,:Prices on the C5E do not follow o random walk

3.2 Unit Root Test (Augmented Dickey-Fuller (ADF) test)

It is a test to verify the presence of stationary properties in the time series data. A unit root test is a statistical test for the
proposition that in an autoregressive statistical model of a time series, the autoregressive parameter is one. The presence of
unit root in a time series is tested with the help of Augmented Dickey—Fuller test (ADF) test. It tests for a unit root in the
univariate representation of time series. For a return seriesfi;, the ADF test consists of a regression of the first difference of
the series against the series lagged k times as follows:
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AX; = oy +ast + fR.y + Z YelARe_y + iy

i=1
The null hypothesis is Hy:f = 0and Hy:f = 1. The acceptance of null hypothesis implies non-stationarity.
Mackinnon’s critical values are used to determine the significance of the test statistic. If the calculated absolute values of

ADF statistics are higher than Mackinnon’s critical Value, we can reject the null hypothesis of random walk in the series
[15].

3.3 Autocorrelation Function Test (ACF)

Firstly, we employ autocorrelation function test (ACF) to disclose the validity of random walk hypothesis in CSE.
Autocorrelation function (ACF) test measures the degree of correlation between the current stocks returns and its lagged
observations or the degree of independence which given by:

= TIZf(RT, —RT)(RT,,; — RT)

P /Sr_(RT, - RT)

Where k refers to the lags number, and r indicates to the real rate of return which calculated as follows:
Pr

RT, =In (P'-"'r_l] ®100 = a4+ u

We apply this test to examine the significance of serial correlation coefficients, and if the stocks returns are serially
correlated we will reject the null hypothesis which means that CSE is inefficient at weak form level. Ljung—Box (Q)
statistic which given bellow to test the joint hypothesis that all autocorrelations are significantly different from zero:

Qus =n(n+ 7]2(%}
t=1

k : Refer to the lag length; = : refer to the sample size, under the null hypotheses of zero autocorrelation at the first &
autocorrelations which is distributed as chi-squared. (g, = g, = roememen= g, 1 [11].

3.4 Runs Tests

We use the Wald-Wolfowitz Runs Test for the randomness of the series. Runs testing is a strong test for randomness in
investigating serial dependence in share price movements and compares the expected number of runs from a random
process with the observed number of runs. The test is non-parametric and is independent of the normality and constant
variance of data. A run is defined as a series of identical signs that are preceded or are followed by a different sign or no
sign at all. That is given a sequence of observations, the runs test examines whether the value of one observation influences
the values taken by later observations. If there is no influence (the observations are independent), the sequence is
considered random [14].

Under null hypothesis, the successive price changes are independent and it is assumed that sample proportions of positive,
negative and no price changes are unbiased estimates of the population proportions. Wallis and Roberts (1956) inferred the
expected number of runs, M, and the standard error of runs, 5;; as follows:

[ﬂ(n -1 - Eﬁ_lm‘] o

n

i =

. {E?_mf{EE_im‘ +nn+1)) —2n X yn;® - ﬂ!}
M nlfn —1)

Where n denotes the number of observations; i = 1.2, 3 denotes the signs of plus, minus and no change; denotes the total
number of changes of each category of signs. Fama (1965) suggested that when = is large, the expected number of runs, M,
is approximately normally distributed. Furthermore, the standard normal statistic in the test of the actual number of runs
being equal to the expected number of runs is as follows:
1
A -Mz (2)

I=—" " % N1
5 (0.1}
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Where A denotes actual runs, ¥z is the correction factor for continuity adjustment, in which the sign of the continuity
adjustment is positive if 4; = M and negative if 4, = M.Z follows a standard normal distribution. For testing the
significance of the difference between observed and expected number of runs, ‘Z" statistic can be used, where A_total
number of observed runs of all signs and %z is is the continuity adjustment. For large N, Z will follow normal distribution
with mean zero and variance unity. If |Z] = 1.96, null hypothesis of random price changes will be rejected [29].

3.5 Variance Ratio Test

The robust variance ratio test, developed by Lo and Mackinlay (1988), shows that the variance ratio tests is more powerful
than the well-known Dickey—Fuller unit root or the Box—Pierce Q-tests. The first null hypothesis is stated as follows:

Let ¥, denote a time series generated from the following equation:
Vi=u+ ¥yt &

Where u is an arbitrary drift parameter. The key properties of a random walk that we would like to test are E{z.&._3) = 0,
forall £, and E(z:5._,) = 0, for any positive j. We may define estimators for the mean of first difference and variance:

v
1 1
g= ? Z{Fr - Fr—ij = ? ':Fr - Fnj

Z{}rr - }rr_j_ - Ill.rl_:]:
r=1

Where &* is an unbiased estimate of & based on the period difference AY; = ¥, — ¥;_,. Alternatively, we may consider
the g — period difference of ¥y, ¥, — ¥;_. from which we obtain an estimate of the variance of the g-period difference as
follows:

. 1v .
L A AN
Tq t=1

The formula above has taken account of the degree of freedom adjustment suggested by Lo and MacKinlay (1989). Under
H,, the variance of the g — period difference of ¥; is go*. The corresponding variance ratio can be calculated as follows:

[X]

G

|

VR(g) = E:{q]aﬂ?:{u

rar lol—
Lo and MacKinlay show that the variance ratio z — statistic: Z(g) = L:E;% is asymptotically N (0.1} for appropriate
choice of estimator (g
Under the independent and identically distributed (iid) hypothesis, we have the estimator: £*(g) = %(The

asymptotic variance of the variance ratio under the condition of homoscedasticity).

Lo and MacKinlay also outline a heteroscedastic RWH where they weaken the iid assumption and allow for fairly general
forms of conditional heteroscedasticity and dependence. Under condition of heteroscedasticity, we may estimate the
estimator as under:

-1 -
2(g — s .
§(g) = Z(—{qq ’rj] .6
j=t
Where,
i = {E{=j'+1':1'rr_ Fr—i_.J]:ELi{Fr—j_ Fr—j—j._.“_}:}f
j = [T, (v, — ¥,_, — @PP

Where T'the number of observations is, SJ.- is the heteroscedasticity-consistent estimator, ¥; is the price of the security at
time t and d is the average return [15]
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3.6 Kolmogorov Smirnov Goodness of Fit Test

The most popular nonparametric goodness-of-fit test is the Kolmogorov-Smirnov test (Chakravart, Laha and Roy, 1967). It
is used to decide if a sample comes from a population with a specific distribution. For one dimensional probability
distribution the K-S test can be used to compare a sample with a reference distribution (one-sample K-S test) or to compare
two samples (two-sample K-S test). It is based on the empirical cumulative distribution function (ECDF}. Assume that we
have a random sample xy === x,from some continuous distribution with CDF F{x}.The empirical CDF is denoted by

1
E(x) = - [Number of observations =< x]

The Kolmogorov-Smirnov test is defined by:
H, = C5E indecies of returns series Follow the Normal Distribution.
H, = C5F indecies of returns series Follow the Normal Distribution.

The Kolmogorov-Smirnov test statistic is defined as

b= Es’fﬂr(‘p{x‘] N N _F{x‘])

Where F is the theoretical cumulative distribution of the distribution being tested which must be a continuous distribution
(i.e., no discrete distributions such as the binomial or Poisson).The hypothesis regarding the distributional form is rejected
if the test statistic, D, is greater than the critical value obtained from a table. There are several variations of these tables in
the literature that use somewhat different scaling’s for the K-S test statistic and critical regions. These alternative
formulations should be equivalent, but it is necessary to ensure that the test statistic is calculated in a way that is consistent
with how the critical values were tabulated.

4 Empirical Results and analysis

4.1 Runs Tests

In this section we use the Run analysis to test and detect statistical dependencies (Randomness) in CSE share price
movements which is may not be detected by the serial correlation test. The run analysis examines weather the value of one
observation influences the values taken by later observations.

Table 1: Run Analysis

CSE 30 Index CSCX Index CASPI Index

Test Value .0658 .06404876662 .0697898770
Cases < Test Value 1154 1147 1141

Cases >= Test Value 1094 1101 1107

Total Cases 2248 2248 2248

Number of Runs 1016 1028 1022

Z -4.568 -4.074 -4.336
Asymp. Sig. (2-tailed) .000 .000 .000

In this case we use 0.01% level of significance which is shown in Table 1, the calculated z statistics of daily market return
for every indexes is significantly negative. Thus the negative z-values is a dictation that the actual number of runs is less
than the expected number of runs under the null hypothesis of return independence at the .01 level or lower for all indices.
Our results reject the null hypothesis showing that CSE doesn’t follow the random walk and therefore, the market is not
efficient in weak form.
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4.2 Kolmogorov Smirnov Goodness of Fit Test

The Kolmogorov Smirnov Goodness of Fit Test (KS) shows 0.0000 probability for the Z at the 5 percent level of
significance, in case of normal as well as uniform distribution. The results clearly indicate that the frequency distribution of
the daily values of CSE Indices does not fit either normal or uniform distribution. Table 2 shows the results of the KS Test:

Table 2: Kolmogorov Smirnov Goodness of Fit Test

Distribution | Absolute | Positive | Negative | K-SZ | Z-Tailed P
CSE 30 Index | Normal 071 071 -.064 3.347 | .000
Uniform 471 471 -.234 22.321 | .000
Distribution | Absolute | Positive | Negative | K-SZ | Z-Tailed P
CSCX Index | Normal .070 .063 -.070 3.340 | .000
Uniform 470 470 -.219 22.307 | .000
Distribution | Absolute | Positive | Negative | K-SZ | Z-Tailed P
CASPI Index | Normal .074 .060 -.074 3.521 | .000
Uniform 471 471 -.224 22.353 | .000

4.3 Result of Variance Ratio Test

The result of variance of ratio test for three returns series on CSE (CSE 30, CSCX and CASPI) are reported in Table 3.The
Table 3 contains the value for variance ratio of the returns series of CSE using the intervals 2,4,8,12,16,20,24,28 and 30.
The value of variance ratio is decreasing with increase in intervals such as the variance ratio falls from 0.516678 at lag 2 to
0.033210 at the interval of 30 lags in CSE 30 Index. This indicates the signs of weaker correlation with the increasing
intervals. Also we can see from Table 3 the same result for the CSC X Index and CSSPI Index respectively. For CSC X
Index the value of variance ratio is decreasing with increase in intervals such as the variance ratio falls from 0.510551 at
lag 2 to 0.032832 at the interval of 30 lags. Also for the CSSPI Index Index the value of variance ratio is decreasing with
increase in intervals such as the variance ratio falls from 0.510494 at lag 2 to 0.033044 at the interval of 30 lags.

Table 3: Variance Ratio Test

CSE 30 Index CSCX Index CASPI Index
Period\Var.Ratiojz-StatisticProbability] ~ [PeriodVar. Ratioz-Statistic|Probability)  [PeriodVar.Ratiozz-Statistic|Probability|
2 0.516678}-22.890300.0000 2 0.510551 |-23.180450.0000 2 0.510494-23.183150.0000
4 0.251981}-18.936230.0000 4 0.253247 |-18.904180.0000 4 0.251836 -18.939880.0000
8 0.129466]-13.93786/0.0000 8 0.128975 |-13.945730.0000 8 0.129162-13.94273/0.0000
12 0.085419}-11.553480.0000 12 0.083824 -11.573630.0000 12 |0.083728-11.57484/0.0000
16  [0.063443]-10.076920.0000 16  |0.063010 |[-10.081580.0000 16  |0.062533[-10.086720.0000
20  |0.050717}-9.0461090.0000 20  |0.050410 |-9.049034(0.0000 20  |0.050231}-9.050737/0.0000
24  10.042642]-8.274231/0.0000 24 |0.042513 |-8.275344(0.0000 24 0.042456]-8.275836/0.0000
28  |0.035673}7.6806900.0000 28  |0.035733 |-7.680216/0.0000 28  |0.035598]-7.681290/0.0000
30 |0.033210}-7.4255380.0000 30 0.032832 |-7.428445/0.0000 30  0.033044}-7.426816/0.0000

4.4 Result of Unit Root Test

The results of Augmented Dickey—Fuller (ADF) are presented in Table 4 In all the three return series of CSE the ADF test
statistic in absolute term is found to be greater than absolute critical value at 1 per cent level of significance. Thus, the ADF
test supports the presence of stationary in all the three return series of index markets, thereby rejecting the null hypothesis
of unit root and providing the evidence in favor of RWH.
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Table 4: Augmented Dickey—Fuller (ADF) Unit Root Test

Intercept | Intercept and Trend
CSE30 | -46.31005 | -46.32348
CSCX | -46.53163 | -46.54106
CASPI | -46.69192 | -46.70342
Notes: The optimum lag length is indicated within parentheses determined by the Schwarz criteria.

5 Conclusion

This paper has examined the weak form of efficiency of Chittagong Stock Exchange in Bangladesh. Different statistical
parametric and non-parametric tests were applied for analysis and results. Three important indices like CSE All Share Price
Index, CSE Selective Index and CSE Selective Categories Index are verified by using both parametric and non-parametric
techniques to test the existence of Efficient Market Hypothesis (EMH) in CSE. To make our paper feasible the Unit Root
Test (Augmented Dickey-Fuller (ADF) test) is used to check the stationarity of the data. Also we use the Auto Correlation
Function (ACF) test for the independence of stock price change, while non-parametric tests include Runs test, Variance
Ratio Test and Kolmogrov-Smirnov (K-S) test to see the evidence on Efficient Market Hypothesis (EMH) in CSE.
Therefore, CSE do not follow random walk hypothesis and it is inefficient in weak form in our study period. As far as the
future implication of the present research work is considered, the research work on stock markets done in past may be
functional for the researchers who wish to work on the same subject line in future because these type of studies are
persistent in nature. The observations, which are drawn from such studies conducted in one time period, may be helpful in
justifying the studies of future researchers. In addition, the results of the past studies are contradictory in nature which is an
inspiring reason for future researches in the same area.

Acknowledgement
The authors are grateful to the anonymous referee for a careful checking of the details and for helpful comments that
improved this paper.

References

[1] Tarun Kanti Bose , Md. Reaz Uddin, Md. Wahidul Islam (March 2014), “Measuring and Comparing the Efficiency of Dhaka Stock
Exchange and Chittagong Stock Exchange”, “International Journal of Scientific and Research Publications”, Volume 4, Issue 3,
ISSN 2250-3153.

[2] Victor K. Gimba, “Testing the Weak-form Efficiency Market Hypothesis: Evidence from Nigerian Stock Market”, “CBN Journal
of Applied Statistics”, Vol. 3 No.1, PP. 117-136.

[3] Jin Luo (New Zealand), Christopher Gan (New Zealand), Baiding Hu (New Zealand),

Tzu-Hui Kao (Taiwan), (2009), “An empirical analysis of Chinese stock price anomalies and volatility”, “Investment Management
and Financial Innovations”, Volume 6, Issue 1.

[4] KEITH JEFFERIS AND GRAHAM SMITH, (March 2005), “THE CHANGING EFFICIENCY OF AFRICAN STOCK
MARKETS?”, “South African Journal of Economics”, Vol. 73:1.

[5] Martin Sewell, (20 January 2011), “History of the Efficient Market Hypothesis”, “UCL Department of Computer Science”,
Research Note RN/11/04.

[6] Alan Harper (South University) , Zhenhu Jin (Valparasio University), “Examining market efficiency in India: An empirical
analysis of the random walk hypothesis”, “Journal of Finance and Accountancy”.

[71 Zhen Hua Tan, Christopher Gan, Zhaohua Li, (January - March, 2010), “AN EMPIRICAL ANALYSIS OF THE CHINESE
STOCK MARKET: OVERVALUEDIUNDERVALUED”,” International Journal ofApplied Economics & Econometrics,
Bangalore, India”, Vol. XVIII, No.1, PP. 44 — 74.

[8] P K Mishra, “WEAK FORM MARKET EFFICIENCY: EVIDENCE FROM
EMERGING AND DEVELOPED WORLD?”, “The Journal of Commerce”, Vol. 3, No. 2
ISSN: 2218-8118, 2220-6043, Hailey College of Commerce, University of the Punjab, PAKISTAN.

[9] Pyemo Afego, (2012), “Weak Form Efficiency of the Nigerian Stock Market: An Empirical Analysis (1984 — 2009)”,
“International Journal of Economics and Financial Issues”, Vol. 2, No. 3, pp.340-347 ISSN: 2146-4138, www.econjournals.com.

[10] Hin Yu Chung , Ukonkatu 2, (February 14th, 2006), “TESTING WEAK-FORM EFFICIENCY OF THE CHINESE STOCK
MARKET?”, “The Department Council of the Department of Business Administration in Lappeenranta University of Technology”.

© 2016 NSP
Natural Sciences Publishing Cor.


http://www.naturalspublishing.com/Journals.asp
http://www.econjournals.com/

542 %u;b M. Rahman et al.: An Empirical analysis of weak form ...

[11] Izz eddien N. Ananzeh (2016), “Weak Form Efficiency of the Amman Stock Exchange: An Empirical Analysis (2000-2013)”,
International Journal of Business and Management, VVol. 11, No. 1; 2016, ISSN 1833-3850 E-ISSN 1833-8119,pp. 173-180.25.

[12] Rakesh Gupta, Parikshit K. Basu (2007), “Weak Form Efficiency in Indian Stock Markets”, International Business & Economics
Research Journal — March 2007, Vol. 6, No. 3, pp. 57-64.

[13] Saqib Nisar, Muhammad Hanif FCMA (2012), “Testing Weak Form of Efficient Market Hypothesis: Empirical Evidence from
South-Asia”, World Applied Sciences Journal 17 (4): 414-427, 2012, ISSN 1818-4952, © IDOSI Publications, 2012.

[14] Sunil Poshakwale (1996), “Evidence on Weak Form Efficiency and Day of the Week Effect in the Indian Stock Market”,
FINANCE INDIA, Vol. X No. 3, September 1996, pp. 605-616.

[15] Sunita Mehla, S.K. Goyal (2012), “Empirical Evidence on Weak Form of Efficiency in Indian Stock Market”, Asia-Pacific Journal
of Management Research and Innovation,Vol. 1, No. 8, pp. 59-68.

[16] Sudhahar, J. C. and Raja, M. “An empirical assessment of Indian Market efficiency”, Karunya Journal of Research, 2(1), 100-112,
2010.

MD. Siddikur Rahman is a Lecturer of Statistics at Begum Rokeya University, Rangpur of
Bangladesh. He was also a former lecturer of Statistics in the department of Natural
Sciences at Daffodil International University of Bangladesh. He received the B.Sc. and MS
degree in Statistics at Jahangirnagar University of Bangladesh. His research interests are in
the areas of Time Series Analysis, Financial Econometrics, Biostatistics, Bioinformatics,
Multivariate Analysis and Computational Statistics. He has published research articles in
reputed national and international journals of statistical, mathematical, biological and
engineering sciences.

H. M. Simon is doing his M.Sc. in Statistics at Begum Rokeya University, Rangpur of
Bangladesh. His main research interests are: Time Series Analysis, Econometrics,
Bioinformatics, Statistical Simulation, and Computational Statistics.

Md. Murad Hossain is a Lecturer in the department of Statistics at Bangabandhu Sheikh
Mujibur Rahman Science and Technology University, Gopalganj of Bangladesh. He
received the B.Sc. and MS degree in Statistics at Jahangirnagar University of Bangladesh.
His main research interests are: Stochastic Process, Time Series Analysis, Multivariate
Analysis and Statistical Inference.

© 2016 NSP
Natural Sciences Publishing Cor.



