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Testing Semi Strong form of Efficient Market Hypothesis in NIFTY50  

ABSTRACT 

Purpose- The main purpose of this research study is to investigate semi strong form of 

efficient market hypothesis of the firms constituting Nifty 50. 

Design/ Methodology- Prior to the testing of semi strong form of efficiency, weak form of 

efficiency have been tested by using the Runs test (Reilly and Brown, 2012). Then, Event 

study methodology (Elton and Gruber, 2002) using daily returns and Ordinary Least Square 

(OLS) market model (Brown and Warner, 1985) have been used in the study to test the semi 

strong form of efficiency. The event taken in the study is demonetisation announcement made 

in 2016. Z test has been used to test the significance of the abnormal returns around the 

demonetisation announcement date (Das et.al. 2014).  t- test has been used to test the 

significant difference in the average abnormal returns before and after the demonetisation 

announcement date (Ramachandran, 2012; Lahiri, 2012). 

Findings- The market is found to be efficient in its both weak and semi strong form i.e. no 

investor can earn the abnormal return based on the historical and current publicly available 

information. 

Research limitations- The study has been undertaken using the firms constituting NIFTY 

50. The study with reference to firms listed in other indices may provide different sets of 

results. 

Keywords- Event study, Demonetisation, Nifty 50, T test, Z test, Runs test, OLS Market 

model, Weak form, Semi strong form, Efficient Market Hypothesis. 

 

 

  



INTRODUCTION 

A market in which prices always “fully reflect” available information is called efficient 

(FAMA, 1970). The Efficient Market Hypothesis (EMH) suggest that profiting from 

predicting price movements is very difficult and unlikely (Clarke et.al). Fama divided EMH 

into three sub hypotheses depending upon information involved: (1) weak form EMH i.e. all 

historical information is reflected in the current prices, (2) semi strong from EMH i.e. 

publicly available information is reflected in the current prices, (3) strong from EMH i.e. all 

information whether public or private is fully reflected in the stock prices (Reilly & Brown, 

2012). Fama presented the efficient market theory in terms of a “fair game model” which 

says that there is no way to use “information” available at a point of time (t) to earn a return 

above the normal. A more restricted version of fair game model is “Random Walk Model” 

which assumes that successive returns are independent and returns are independently 

distributed over time (Elton and Gruber, 2002). The literature on the evidence of EMH is 

mixed. Some have supported the hypotheses and others have revealed some anomalies 

indicating that do not support hypothesis. Researchers have formulated two groups of tests of 

weak form of EMH: (1) Statistical tests of independence that includes auto correlation and 

runs test (2) Tests of trading rules. Studies that have tested semi strong form EMH can be 

divided into two sets: (1) Studies to predict future rates of return using available public 

information beyond pure market information such as prices and trading volume as in weak 

form tests. (2) Event studies that examine how fast the stock prices adjust to economic events 

(Reilly & Brown, 2012). This study aims to test the hypothesis of market efficiency of the 

Indian stock market in its weak form using runs test and semi strong form by studying the 

stock market reaction to the demonetisation announcement made in the year 2016 using the 

Event Study Methodology. The framework is based on the discussion of Event Study by 

Elton and Gruber, 2002.  

LITERATURE REVIEW 

Fama et. al (1969) examined the behaviour of the stock prices in the months around the split 

and found that information implication of stock split was fully reflected in the prices of 

shares indicating efficiency of the Market. Howe (1986) examined the over reaction of the 

US stock market to the favourable and unfavourable events leaving the opportunity to earn 

significant abnormal returns. Olowe (1998) revealed the inefficiency of the Nigerian Stock 

Market in its semi strong form as significant abnormal returns could be earned till two 



months after the stock split announcement month. Ahmed (2002) revealed the inefficiency of 

the Bangladesh’s stock market in its weak form as the auto correlation coefficient is different 

from zero thus rejecting the random walk hypothesis. Huang (2004) revealed inefficiency of 

the China’s stock market in its semi strong form as significant abnormal returns could be 

earned with the positive and negative financial announcements. Robinson (2005) revealed the 

inefficiency of the Jamaica stock market in its weak form as the daily returns data do not 

follow random walk. Ahmad et. al. (2006) revealed the inefficiency of Indian stock market in 

its weak form using Runs test, Unit root test and ACF test. Raja (2008) revealed inefficiency 

of the Indian stock market by examining the share price reactions on the announcements 

namely Merger and Acquisition, Stock Split, Buy back, Right Issue, Bonus Announcement. 

Stock Market positively received the information leaving the opportunity for earning 

abnormal returns. Patten (2008) revealed the opportunity of earning significant positive 

abnormal returns around the corporate philanthropy announcement in South Asian Countries 

as the stock market positively reacted to the information. Lahiri (2012) revealed that the 

market is neither efficient in its weak nor in semi strong form as the market do not follow 

random walk model and significant abnormal returns could be earned during the Stock Split 

and Corporate Earnings announcements thus rejecting EMH. Kumar e.t. al. (2012) found that 

the dividend announcement did not have any impact on the stock return behaviour indicating 

efficiency of the Indian Stock Market. Bapusaheb (2012) examined efficiency of Indian stock 

market in its weak form and obtained mixed results. Unit root tests supported the random 

walk hypothesis whereas Auto correlation and Runs test rejected the same. Ramachandran 

(2013) examined no change in the security prices and trading volume before and after the 

announcements namely dividend, bonus issue, stock split and Merger thereby supporting the 

EMH. Kummeta (2015) revealed the efficiency of the Indian stock market in its semi strong 

form by examining share price reaction to announcements namely Bonus share, Merger and 

Acquisition, Dividend, Right Issue. The information did not influence the market in 

significant manner. Gupta (2015) examined that the stock market seemed to adjust Union 

Budget information within a short period itself i.e. three days surrounding the budget 

announcement thus indicating the efficiency of the Indian stock market. Biktimirov and 

Durrani (2017) examined the share price reactions of Toronto Stock Exchange listed 

companies to the announcements of corporate name changes and found significant run up in 

the prices and the trading volume. 

 



RESEARCH METHODOLOGY 

Objective of the Study 

The main objective of the study is to investigate semi strong form of Efficient Market 

Hypothesis of the firms constituting NIFTY 50 by studying stock market reaction to the 

demonetisation announcement made in the year 2016. The study also tests the weak form of 

market efficiency using actual returns earned on share prices of firms constituting NIFTY 50 

applying the Runs test. 

Hypotheses of the Study 

H01: The Indian stock market is efficient in its weak form that is the returns on the share 

prices move in a random manner. 

H02: The Indian stock market is efficient in its semi strong form i.e., no abnormal profit can 

be reaped by the investors in the Indian stock market on the basis of publicly available 

demonetisation information. To test this two hypothesis have been formulated H02a-The 

AARs of the sample firms is zero in the event window (Das et.al. 2014). H02b- There is no 

significant difference in the AARs before and after the announcement of demonetisation (Das 

et.al. 2014). 

 

Data and their Source 

The study is based on 50 firms in NSE constituting NIFTY 50. Daily closing prices of the 

firms ranging from 1st January – 1st December 2016 have been taken up for the study from 

website of NSE. 

Statistical Tools Used 

In order to test for weak-form efficiency ‘Runs Test’ is widely used as it does not require 

returns to be normally distributed. A ‘Run’ is defined as an uninterrupted sequence of one 

symbol or attribute. The number of runs here is computed as a sequence of the price changes 

of the same sign (such as; ++, --, 00). The expected number of runs is represented by: 

E(r) = [(n + 2nanb) / n] +1 



Where n represents the number of observations, na and nb represents positive and negative 

observations respectively, and r represents the observed number of runs. The standard error 

can therefore be written as:  

𝜎 (r) = [{2nanb (2nanb – n)}/ n2
 (n-1)] 1/2 

 

The asymptotic (and approximately normal) Z-statistic can be written as follows:  

                                                  Z (r) = [r – E(r)] / 𝜎 (r) 

The critical value of Z at 5% significance level is ±1.96 and 1% significance level is 2.58. If 

Z value is larger than the critical value, the null hypothesis that the stock prices have no 

predictability and follow a random walk is rejected (Gujarati 2016). 

Further, for semi strong from, Event study methodology (Elton and Gruber, 2002) using daily 

returns and market model (Warner and Brown, 2012) is used.  The demonetisation 

announcement was made on 8th November (5: 15 p.m.) after closing of stock market. 

Therefore, the announcement day for the study is considered as 9th November, 2016 and 

defined as “t” = 0. An event window of 31 days (t= -15 to t= +15) is considered for the 

research. The daily returns of the firms (Rit) and the market index (Rm) is calculated using 

formulae: Current daily return = (Current day price – Previous day price) / Previous day 

price. The Expected return (normal return) is calculated using the market model. For any 

security i, the market model is:      

                                         E(Rit) = αi + βiRmt + έit 

where, E(Rit) is the expected return on security i on day t; Rmt is the return on the market 

index on day t; and έit is the zero mean disturbance term. αi, βi and έit are the parameters of the 

market model. To determine the parameters of the market model, Ordinary Least square 

method has been applied on the estimation window of 195 days prior to the event window. 

The NIFTY 50 is used as a proxy for the market index. Some of the earlier studies related to 

semi strong form of efficiency also adopted similar method where the firms constituting the 

index and market index are same (Ramachandran, 2013; Gupta, 2015). The Abnormal return 

(AR) for the firm i in the event window is calculated as: 

ARi = Rit - E(Rit) 



where, Rit is the actual return for the security i during time t and E(Rit) is the Expected return 

calculated using market model. The abnormal returns of individual securities are averaged for 

each day before and after the event day in the event window and the Average Abnormal 

Return (AAR) is obtained using formulae: 

AARt =∑ (AR)it
N

i=1
 / N, where t = -15 to +15. 

Where, (AR)it represents abnormal returns of the ith firm on the event day t and N refers to 

total number of firms. 

Further, Z test has been used to test the significance of the abnormal returns around the 

demonetisation announcement date. t- test has been used to test the significant difference in 

the average abnormal returns before and after the demonetisation announcement date. 

FINDINGS OF THE STUDY 

Testing Weak form of Efficient Market Hypothesis 

To test the weak form of EMH, firstly the actual returns on the daily closing share prices of 

the sample companies have been calculated. To test the movements of the calculated returns, 

runs test has been used as described in the research methodology. The results of the runs test 

are given in the following table 1.1. 

Table 1.1 Company wise result on Runs Test 

No.  

Companies 

Total 

Cases 

No. of Runs Z Sig.  

1 
Nifty50 

225 117 .468 .640 

2 ACC Ltd. 225 119 .735 .462 

3 Adani Ports and Special Economic 

Zone Ltd. 

225 115 .201 .841 

4 Ambuja Cements Ltd. 225 119 .735 .462 

5 Asian Paints 225 136 3.007 .003* 

6 Aurobindo Pharma Ltd. 225 126 1.671 .095 



7 Axis Bank Ltd. 225 119 .735 .462 

8 Bajaj Auto Ltd. 225 112 -.200 .841 

9 Bank of Baroda 225 107 -.868 .385 

10 Bharat Heavy Electricals Ltd. 225 111 -.334 .739 

11 Bharat Petroleum Corporation Ltd. 225 121 1.003 .316 

12 Bharti Airtel Ltd. 225 119 .735 .462 

13 Bharti Infratel Ltd. 225 115 .201 .841 

14 Bosch Ltd. 225 124 1.403 .160 

15 Cipla Ltd. 225 123 1.270 .204 

16 Coal India Ltd. 225 114 .067 .946 

17 Dr. Reddy's Laboratories Ltd. 225 119 .735 .462 

18 Eicher Motors Ltd. 225 108 -.735 .463 

19 GAIL (India) Ltd. 225 112 -.200 .841 

20 Grasim Industries Ltd. 225 117 .468 .640 

21 HCL Technologies Ltd. 225 125 1.537 .124 

22 HDFC Bank Ltd. 225 110 -.467 .640 

23 Hero MotoCorp Ltd. 225 129 2.072 .038 

24 Hindalco Industries Ltd. 225 121 1.003 .316 

25 Hindustan Unilever Ltd. 225 102 -1.537 .124 

26 Housing Development Finance 

Corporation Ltd. 

225 108 -.735 .463 

27 I T C Ltd. 225 107 -.868 .385 



28 ICICI Bank Ltd. 225 107 -.868 .385 

29 Idea Cellular Ltd. 225 117 .468 .640 

30 IndusInd Bank Ltd. 225 114 .067 .946 

31 Infosys Ltd. 225 123 1.272 .203 

32 Kotak Mahindra Bank Ltd. 225 114 .067 .946 

33 Larsen & Toubro Ltd. 225 120 .869 .385 

34 Lupin Ltd. 225 107 -.868 .385 

35 Mahindra & Mahindra Ltd. 225 125 1.537 .124 

36 Maruti Suzuki India Ltd. 225 123 1.278 .201 

37 NTPC Ltd. 225 118 .602 .547 

38 Oil & Natural Gas Corporation Ltd. 225 121 1.003 .316 

39 Power Grid Corporation of India 

Ltd. 

225 120 .869 .385 

40 Reliance Industries Ltd. 225 111 -.334 .739 

41 State Bank of India 225 122 1.136 .256 

42 Sun Pharmaceutical Industries Ltd. 225 105 -1.136 .256 

43 Tata Consultancy Services Ltd. 225 107 -.868 .385 

44 Tata Motors Ltd DVR 225 111 -.334 .739 

45 Tata Motors Ltd. 225 115 .201 .841 

46 Tata Power Co. Ltd. 225 113 -.067 .947 

47 Tata Steel Ltd. 225 117 .468 .640 

48 Tech Mahindra Ltd. 225 121 1.003 .316 



49 UltraTech Cement Ltd. 225 107 -.868 .385 

50 Wipro Ltd. 225 127 1.804 .071 

51 Yes Bank Ltd. 225 107 -.868 .385 

52 Zee Entertainment Enterprises Ltd. 225 136 3.007 .003* 

*Significance at 1% level. 

The above Table 1.1 shows the results of runs test on the sample companies during the period 

of study. The table shows the total number of case, number of runs, observed value of test 

statistic z and its significance level. The value of Z statistic as observed from the table lies in 

the defined limit of +/- 2.58 for the market index returns and for 49 companies out of 51 

companies. Therefore, suggesting randomness of the stock prices. Thus the hypothesis that 

the market is efficient in its weak form is not rejected. 

 Testing Semi strong form of EMH 

 

To test the semi strong form of EMH, firstly expected returns are to be calculated. For this, 

regression coefficients using actual returns for each company and NIFTY 50 index are 

calculated. These are used as the parameters in the Ordinary Least Square Market Model to 

compute the expected returns. The following table 1.2 shows the computed regression 

coefficients. The abnormal returns of the individual companies are then calculated and 

averaged to provide Average Abnormal Return (AAR).  

 

Table 1.2 Regression Coefficients of the sample companies.  

 

Company Intercept Beta 

ACC Ltd. .001 .905 

Adani Ports and Special Economic Zone Ltd. 0.000 1.486 

Ambuja Cements Ltd. 0.001 .942 

Asian Paints 0.000 0.773 

Aurobindo Pharma Ltd. -0.001 1.225 

Axis Bank Ltd. 0.000 1.332 

Bajaj Auto Ltd. 0.000 0.886 



Bank of Baroda -.001 1.745 

Bharat Heavy Electricals Ltd. -.002 1.579 

Bharat Petroleum Corporation Ltd. -0.001 0.728 

Bharti Airtel Ltd. -.001 0.694 

Bharti Infratel Ltd. -0.001 0.593 

Bosch Ltd. 0.001 0.854 

Cipla Ltd. -0.001 0.564 

Coal India Ltd. -0.001 0.688 

Dr. Reddy's Laboratories Ltd. 0.000 0.719 

Eicher Motors Ltd. 0.000 0.980 

GAIL (India) Ltd. 0.000 0.980 

Grasim Industries Ltd. -0.003 0.978 

HCL Technologies Ltd. 0.000 0.637 

HDFC Bank Ltd. 0.000 0.763 

Hero MotoCorp Ltd. 0.001 1.009 

Hindalco Industries Ltd. 0.002 1.935 

Hindustan Unilever Ltd. 0.000 0.626 

Housing Development Finance Corporation Ltd. 0.000 1.031 

I T C Ltd. -.001 0.868 

ICICI Bank Ltd. 0.000 1.694 

Idea Cellular Ltd. -0.004 0.794 

Indusland Bank Ltd. 0.001 0.957 

Infosys Ltd. -0.001 0.769 

Kotak Mahindra Bank Ltd. 0.000 0.914 

Larsen & Toubro Ltd. 0.000 1.486 

Lupin Ltd. -0.001 0.727 

Mahindra & Mahindra Ltd. 0.000 0.953 

Maruti Suzuki India Ltd. 0.001 1.162 

NTPC Ltd. 0.000 0.862 

Oil & Natural Gas Corporation Ltd. 0.000 0.969 

Power Grid Corporation of India Ltd. 0.001 0.714 

Reliance Industries Ltd. 0.000 0.876 



State Bank of India 0.000 1.728 

Sun Pharmaceutical Industries Ltd. -0.001 0.779 

Tata Consultancy Services Ltd. 0.000 0.730 

Tata Motors Ltd DVR 0.001 1.529 

Tata Motors Ltd. 0.001 1.851 

Tata Power Co. Ltd. 0.000 1.028 

Tata Steel Ltd. 0.002 1.552 

Tech Mahindra Ltd. -0.001 0.987 

UltraTech Cement Ltd. 0.001 0.982 

Wipro Ltd. -0.001 0.591 

Yes Bank Ltd. 0.002 1.332 

Zee Entertainment Enterprises Ltd. 0.001 1.028 

 

The analysis of semi strong form has been divided into two sections. First section analyses 

that whether demonetisation information yields any abnormal return on any of the days 

surrounding the announcement of information. Second section analyses the significant 

differences if any between the average abnormal returns before and after the announcement 

using paired t-test.  

 

(1). AAR on each day surrounding the Announcement date. 

The AAR and CAAR of the companies were found out for the event window. With regards to 

this the hypothesis formulated is H02a -The AARs of the sample firms is zero in the event 

window (Das et.al. 2014). The test of significance of AAR has been done in the following 

manner: 

If Z is the test statistic for AAR, then ZAAR is defined as follows: 

                                        ZAAR = AARt / 𝜎(AARt) 

The Z values in the following table 1.3 represent the values of test statistic for AAR. The test 

has been carried out at 1per cent level of significance. 

Table 1.3 Z test for each day  

Day AAR Z value Significance 

level 

-15 0.004457 1.38971 0.165 

-14 0.001220 .23217 0.816 



-13 0.000552 -.00670 0.995 

-12 -0.000834 -.50233 0.615 

-11 0.001999 .51074 0.610  

-10 0.001120 .19641 0.844 

-9 -0.006274 -2.44766 0.014 

-8 0.001689 .39989 0.689 

-7 0.001208 .22788 0.820 

-6 0.002173 .57296 0.567 

-5 -0.000630 -.42938 0.668 

-4 -0.000696 -.45298 0.651 

-3 -0.003922 -1.60659 0.108 

-2 0.002608 .72852 0.466 

-1 -0.000584 -.41293 0.680 

0 0.001194 .22288 0.824 

1 0.006125 1.98618 0.0470 

2 -0.002505 -1.09988 0.272 

3 -0.000413 -.35178 0.725 

4 -0.000759 -.47551 0.634 

5 -0.000021 -.21160 0.832 

6 0.003580 1.07610 0.282 

7 -0.003737 -1.54043 0.124 

8 0.001890 .47176 0.637 

9 0.003460 1.03319 0.301 

10 0.002171 .57225 0.567 

11 -0.003220 -1.35556 0.175 

12 0.004977 1.57566 0.115 

13 0.003615 1.08862 0.276 

14 -0.001765 -.83525 0.404 

15 -0.000985 -.55633 0.578 

*significant at 1% level;  

The value of Z lies between -2.58 and + 2.58 for all the days in the event window. This 

means that the AARs in the event window are not significant. This implies that these AARs 



are not significantly different from zero. Therefore, the hypothesis (H02a) that abnormal 

returns earned surrounding the announcement date in the event window is zero is not 

rejected. 

 

(2). Average Abnormal Returns Before and After the Demonetisation Announcement 

The AARs of the company before and after the event are given below in the following table 

1.4. With regards to this the hypothesis formulated is: H02b: There is no significant difference 

in the AARs before and after the announcement of demonetisation (Das et.al. 2014). 

 Table 1.4 AAR Before and After the Demonetisation Announcement 

Event 

Window 

Average Abnormal Return 

(Before) 

Average Abnormal Return 

(After) 

1 
-0.00058 0.00613 

2 
0.00261 -0.00250 

3 
-0.00392 -0.00041 

4 
-0.00070 -0.00076 

5 
-0.00063 -0.00002 

6 
0.00217 0.00358 

7 
0.00121 -0.00374 

8 
0.00169 0.00189 

9 
-0.00627 0.00346 

10 
0.00112 0.00217 

11 
0.00200 -0.00322 

12 
-0.00083 0.00498 

13 
0.00055 0.00362 

14 
0.00122 -0.00176 



15 
0.00446 -0.00099 

 

To test the statistical difference between AAR before and after the announcement, Paired t- 

test is applied and the result is shown in the following table 1.5. 

 

The test result indicates that the difference between AAR before and after the demonetisation 

announcement is not significant at 5 percent level of significance. Therefore, the hypothesis 

(H02b) that there is no significant difference in the average abnormal returns before and after 

the announcement is not rejected. 

 

Conclusion 

The Runs test used in the study indicates that the stock prices run in a random manner. Thus 

it can be concluded that the market is efficient in weak form of Efficient Market Hypothesis. 

The Z test indicates that the average abnormal returns earned around the demonetisation 

announcement are not significantly different from zero. Further, paired t test used in the study 

also indicates that there is no difference in the abnormal returns earned before and after the 

demonetisation announcement. Therefore, it can be safely concluded that the market is 

efficient in semi strong form. An investor cannot earn abnormal returns using historical and 

current publicly available information. Informational efficiency is one of the major criteria 

for assessing the strength of the stock market. A number of studies related to informational 

efficiency have been done, the debate still continues. Enhancing the efficiency of the market 

could create confidence in the market for Foreign Institutional Investors thereby facilitating 

more capital flow in the country.  

  

 

Table 1.5 t-value for AAR before and after the Demonetisation Announcement  

 Paired Differences T df Sig. (2-tailed) 

Mean Std. 

Deviation 

Pair 1 
Before – 

After 
-.000554758 .004709507 -.456 14 .655 
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