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FOREWORD

According to The Economist (2017) “The world’s most valuable resource is no longer oil, but data”. 
There were about 1.9 Zettabytes of data produced in this world as of 2011, which would require about 
30 million 64 GB iPads to store. Organizations rely on monthly reports to measure the performance long 
after anything can be done to correct an issue.

This issue can be improved by Performance Analytics it brings you daily trends with real time actionable 
insight to visualize the key performance and take immediate action those impacts or improves the 
business.

Performance Analytics helps you to optimize service performance more than monthly simple because 
we can see developing trends on a daily basis giving us the forward view of blockages that lie coming 
days and weeks.

J.K Organization has organized this conference to discuss the relevance of Performance Analytics in 
current business scenario under the guidance of many authors, writers and scholars with an aid to get 
deep insight view of the topic. Overwhelming response from academic and professionals informs that 
this conference has struck the right cord at an appropriate time. I owe gratitude to the director of J.K 
Business School Prof. (Dr.) Sanjiv Marwah and the colleagues for timely support to make this conference 
a success.

This compilation has come out on the day of Conference due to collective efforts of so many friends 
and I thank them for their endeavor. I am sure that those who are engaged in research and study on the 
subject will be immensely helped by the information available in this volume.

I wish the conference all success.

Organizing Secretary 
International Conference on Performance Analytics-2018 

JK Business School
Gurugram -122102





PREFACE

A total commitment is paramount to reaching the ultimate in performance-with these words let 
us initiate the discussion of first ever International Conference. An International Conference on 
Performance Analytics, has taken place at J K Business School Campus. 

The outcome of its nation-wide campaign initiatives is not limited to only an awareness generation 
about the subject matter. Since the last couple of years many organisations and institutions have started 
organising seminar, discourse and conference on the subjects. More importantly an enormous number 
of researchers, scholars and library professions are revisiting the various problems with respect to data 
and analysing their impact in research and publication in digitisation era. A new wave of research-based 
articles and papers on the subject bears the evidence of growing consciousness.

The national conference with J K Business School, Gururam, Haryrana is one more attempt to further 
this movement. Dr. Sridhar Manohar is an amazing organiser and 23 papers by the professionals from 
multi-disciplinary backgrounds have reached from different corners of the country at the conference. 
The scholarly articles compiled in this compendium have made intense analysis of the aspects of General 
Analytics,Marketing Analytics, Finance Analytics, HR analytics in digitisation era and publication. The 
papers are arranged in 4 thematic sections. 

Section-I: General Analytics comprises 4 papers. “Exploring the Role of Analytics in Customer 
Engagement: A Review” by Dr. Veer P. Gangwarexplores the customer engagement in various segment 
of business can be managed effectively through data analytics.  With ample citations of the provisions of 
law and examples Sanjay Kumar &Dr. Rajesh Kumar argue in their paper “Role of Analytics in Acceptance 
and Implementation of E-Commerce in Healthcare” that the Big Data Analytics can create values in 
Health Care working.Almost in the similar direction the paper by Dr. Suresh V K Naidu, “Tranformational 
of an Organization through Performance Analytics for better competitive advantage”has taken forward 
the discussion but with special emphasis on better competitive advantage through performance 
analytics. In the paper “Designing Supply Chain Network for Wheat Flour Business in India”Prof. Vikram 
Tyagiexplains the role of supply chain analytics with respect to cost optimization

There are 4 papers in Section-II: Marketing Analytics.“Service Innovation, Corporate Repudation and 
WOM- A Test on Multi-Group Moderated Mediation Effect with Indian Bank Customer” by Dr. Sridhar 
Manohar discusses the impact and effect of WOM and mediation effect of customer class.In the paper 
“Celebrity Endorsement and Purchase Intention of the teenager A Field Based Study”by Deepmala 
Shrestha Gurung, here the researcher study about the perception ofNepali teenagers of 10+2 level 
both from science and management streams. In “Identifying and Assessing Customer Preference on 
Services Attribute of Telecom service Provider-Application of Conjoint Analysis”Prof. J Ramesh kumar 
develops argument for accessibility of various attributes that the customer takes into consideration 
during purchase of a telecommunication service. “Impact of Green Economy-A performance analysis of 



India’s transition to Green energy” byDr. Mukul Jain & Ms.Richa Agarwal talks about the various factors 
which affects the execution of green economy.

8 papers in Section-III: Finance Analytics dissect the issues involved in finance analytics. In their paper 
“Forecast of FDI Inflow in India” Prof. Jasraj Bohra and Ms. PreetiSalujatalks about FDI comparison 
in two models on the basis of forecast accuracy with the help of ARIMA model.In “Study of financial 
forecasting techniques on Corporate Balance Sheet in Indian Context: A model of financial trend 
analysis”Prof.(CS) Amit Kumar discusses about the percentage sales method and how it forecastvalues 
on the basis of Balance Sheet.With reference to “Performance of Reverse Mortgage Loans in Delhi 
NCR”Prof.Supriya Sehgal talks about the performance of reverse mortgage loan practices of banking 
industries and NBFI. Prof.(CS) Amit Kumar in “Study of Financial forecasting techniques on the Capital 
Structure of the Indian Company: A study of pattern analysis with the help of a model”talks about the 
working of capital structure valuation on the basis of forecasting techniques through EFN. In “A study 
on stock market reaction to the union budget announcement,2018”Ms.Supriya Sardana, Dr. Anil Kumar 
Goyal and Dr. Pardeep Gupta presents a stock market effect due to budget announcement by finance 
market through various returns and risk.

In“Agency Problem and Corporate Governance Mechanism in Indian Companies”Dr. Venugopalan T & Ms. 
Shaifali throw light on agency issues between shareholders and stakeholders with respect to decision 
making under corporate governance. Thakur Lal Gautam &Dr.A.K.Gupta in their paper “Accounting 
Ethic in Indian Perspective: A conceptual study”discusses about the professional ethics in context of 
accounting and valuation. “How Green is my Accounting-A case for environment accounting” by Ms. 
Surabhi Sivan &Mr. Vijay Anand Dubey is an interesting paper. It examines the recent accounting 
innovation in the area of environmental sustainability.

Section IV: HR and Emerging Analytics comprises 7 papers like “Role of quality of work life in enhancing 
the employee motivation and productivity of handicraft units- a study of Canadian crafts’ industry” by Dr. 
Ajay K Garg explores the quality of work life of an employee which is influenced and motivated by many 
factors under different demographic factor. While on the same ground the paper by Mr.Anjan Kumar 
Sinha, “Impact of leadership on Organizational Cyber Security in Indian Aviation Industry”is analysingthe  
degree of impact of various leadership style on organizational cyber security to understand the importance 
on organizational performance. In the paper of Dr.Allam Joseph“HR Analytics Transforming HRM” 
highlights the challenges faced by human resource department and need of transformation in todays 
era; similarly in the paper of Ms. Sharunya and Mr. D. Hemachandra“Determinants of entrepreneurial 
Intention: A Case Study if MBA aspirants at IIMA”  highlights the determinants of entrepreneurial spirit 
of MBA students as a case study.In the paper of Mr.Abhijeet Lele“Integrating Performance Evaluation 
with HR Analytics using Analytics Hierarchy Process” he mentions about integrating analytics with 
performance evaluation will be handy in HR process.In the paper “Digitalization in Health Care Sector: 
A HR Analytics Perspective”Dr.Dhamendra Mehta, Dr. Kaushik Bose, Ms. Swarnima Mehta, Mr. R.K. 
Tiwari and Dr. Naveen K Mehtaattempts to discuss and understand the emerging new health care 
technology initiatives/issues with repect to HR analytics, from Health care organisations perspective. 
While in the paper of Ms. Anshika and Dr.Avjeetkaur, ”Cyber Loafing in the organization-Gain or Drain” 
mentionsabout the loopholes of cyber HR analytics.

I would like to thanks Mr. R.K. Tiwari Head of Librarian at JK Business School for the contribution towards 
writing this preface.

Prof. Amit Kumar
Prof. Vibha Tewari

Assistant Professors, JK Business School
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Abstract

The efficient market hypothesis (EMH) states that it is impossible to “beat the market” as the existing share prices 
to always incorporate and reflect all relevant information. An efficient market builds the confidence of the foreign 
investors. It states that no individual investor can attain abnormal returns on the announcement of any information 
as the stock market quickly adjusts itself to the new information. This paper is an attempt to study the stock 
market efficiency with respect to the Union Budget Announcement of 2018. The event study methodology given by 
Warner and Brown has used in the study to identify the presence of the abnormal returns around the Union Budget 
announcement date. Further, Parametric T test has been used to check the significance of the abnormal returns. In 
the study, the AARs observed are not statistically significant and it is corroborated by the CAARs data as well. This 
implies that the level of efficiency of the stock market is high.

Key words: Efficient Market Hypothesis, Event Study, T test, Union Budget

INTRODucTION
The announcement of Union Budget is the most important event in the economy as it is the way in 
which the new policy initiatives are announced by the Government of India. These policies initiatives are 
aimed at the development of various sectors and therefore impact the financial health of the economy. 
The union budget announcements may provide support or restrain an industry’s development. The 
union Budget, which was presented in the form of finance bill and the appropriation bill on February 
1, 2018 this year, has to be passed by the house before it comes into force on April 1 every year. 
The information becomes available to general public as soon as it is presented in the house. There 
are certain questions need to be answered in the study like does this information affect the price of 
securities and ultimately returns? How quickly the information is absorbed by the security prices? 
Introduction of 10 percent tax on long-term capital gains, Empowerment of agricultural sector like 
rising of Minimum Support Price (MSP), good news for insurance sector by Modicare , Higher allocation 
to infrastructure sector, due attention given to MSME sector and Strengthening the bond market are 
some of the announcements which are supposed to impact the returns of securities listed in BSE.The 
overall Efficient Market Hypothesis (EMH) and the empirical tests of the hypothesis is divided by FAMA 
into three sub hypothesis depending on the information set involves: (1) Weak-form EMH, (2) Semi 
Strong-form EMH (3) Strong- form EMH.
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 Weak form of the EMH suggests that past price movements do not follow any pattern or trend. 
There are no serial dependencies in past prices. Hence the information not present in the price series 
determines entirely future price movements (Nadig, 2014). Technical analysis is used to “identify 
the presence of weak-form of EMH” (Reilly and Brown, 2012). The semi- strong form EMH assumes 
that “the current stock prices adjust rapidly to the public information”. The semi strong-form of 
EMH encompasses the weak form hypothesis as historical information of market such as past stock 
prices and trading volume is public. FAMA (1991) coined a new term for the semi strong model—the 
event study. He uses event studies instead of semi strong-form to test “adjustment of prices to public 
announcements” (Nadig, 2014). The strong-form of EMH assumes that all the information from both 
public and private sources is fully reflected in the stock prices.

lITERATuRE REVIEw
Stock market reaction to the Union Budget announcement has widely been studied and discussed topic 
and many studies in this respect have been done in different countries. These studies are related to the 
investigation of volatility of stock market during immediate pre and immediate post budget period in 
short run.
 Varadharajanet. al. (2011) studied the impact of union budget on stock market volatility and found 
that NSE was more volatile in comparison to BSE. 
 Kumar et. al. (2012) studied existence of abnormal returns because of an event using the event 
study method. The study revealed that chances of abnormal returns were seen in only few companies. 
 Thomas and Shah (2001) studied the possibilities of arbitrage because of the response of the 
stock markets to the announcements of the union budget. The study was conducted in both the stock 
markets NSE and BSE. The study, using event study method, found Indian Markets to be efficient at 
the information processing nearing the union budget announcements and there was no significant 
difference found in the pre-budget returns and post-budget returns. 
 Ranjaniet. al. (2009), Edirisinghe (2017)examined the reaction of Sri Lankan government budget 
announcements on the returns of Colombo Stock Exchange sector wise during 2005-2009 and 2002-
2013 using event study methodology. The results of study indicate significant negative returns in the 
event window period of 15 days.
 Singh &Kansal (2010) studied the reaction of union budget announcements on returns of NSE 
Nifty during 1999-2009 using event methodology. The study was conducted in three categories short 
term (3days) medium term (15days) and long term (30days). The budget announcements were found 
to be significant in short term and medium term and insignificant in long term. 
 Kutchu (2012) investigated semi-strong form of efficiency of Indian Stock Markets by analysing 
the reaction of union budget announcements during 2011-2012. The study was conducted considering 
various sectors in Nifty. The study used event study methodology. The results of the study concluded 
that there is a chance of making abnormal returns for the investors and the impact of union budget 
announcements seems to be company specific.
 Gupta &Kundu (2006) studied the impact of union budget announcements on returns of Indian 
Stock Market and found it post budget significant in short terms only.
 Khanna&Gogia (2014) conducted study on reaction of budget announcements on the returns on 
stock markets in India, USA and UK and found it significant different in short term.
 R. Deepak & N. Bhavya (20104) conducted study on perceptions of markets towards the 
announcements of union budget during 1993-2014. The results indicate that there is no significant 
impact on broader and sectorial indices over the years and trading strategies cannot be adopted by 
investors in making investment decision during the short time frame as the market corrects itself in long 
run. 
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 Patel et. al (2016), studied market efficiency of Indian Stock Market with respect to budget 
announcements and found that investors have not been able to earn abnormal returns in the study of 
selected companies.
 Das et. al. (2014) studied effect of quarterly earnings announcement on companies constituting 
Sensex and found that the quarterly earnings announcement does not have statistically significant 
effect on stock returns.

ObjEcTIVE OF THE STuDy
The study is aimed to study the stock market reaction to the Union Budget Announcement made on 
1st February, 2018. The study will help to analyse the presence of the abnormal returns during the days 
surrounding the announcement date.

HyPOTHESIS OF THE STuDy
H0: Semi Strong form of efficiency exists in the Indian Stock Market i.e. investors cannot make the 
abnormal returns based on the public union budget announcement made by the GOI. To test this two 
hypotheses are formulated. H0a: The AARs of the sample firm are zero in the event window. H0b: The 
CAARs of the sample firm are zero in the event window (Das et. al, 2014).

RESEARcH METHODOlOGy
DATA AND THEIR SOuRcE
The study is based on the list of 31 companies listed on the BSE Sensex 30. The daily closing prices of the 
sample firms are taken from 30th March, 2017 to 5th March, 2018 from the website of BSE. 

METHODOlOGy ADOPTED
For semi strong form of EMH, Event study methodology (Elton and Gruber, 2002) has been applied. Daily 
returns and Market Model (Warner and Brown, 2012) has also been used. Event study measures the 
impact of a specific economic event on the value of a firm. The key focus of event study is on measuring 
the “sample securities” average abnormal returns around the time of an event. The announcement 
was made by the Government on 1st February, 2018 before the closing of the market. The event date 
is defined as “t” = 0. An event window of 41 days (t= -20 to t= +20) is considered for the research. The 
daily returns of the firms (Rit) and the market index (Rm)is calculated using formulae: Current daily 
return = log(Current 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 200 days prior to the event window. The BSE Sensex 30 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 = / N, where t = -20 to +20
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 Where, represents abnormal returns of the ith firm on the event day t and N refers to total number 
of firms. Parametric t test is used to measure the significance of AARs. The 5% level of significance with 
suitable degree of freedom is used to test the null hypothesis. T test has been calculated in SPSS. 
Similarly, the significance testing has done with the CAARs.

FINDINGS OF THE STuDy
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 analysis has been divided into two sections. First section analyses that whether the information 
yields any significant average abnormal return on any of the days in the event window. Second section 
analyses the presence of significance Cumulative average abnormal return during the event window.

AAR ON EAcH DAy SuRROuNDING THE ANNOuNcEMENT DATE.
The AARs 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. Parametric t test has been 
used to test the significance of AAR during the event window. t = AAR / σ (AAR), where AAR = Average 
abnormal return and σ (AAR) = standard error of average abnormal return. The t values in the following 
table 1.1 represent the values of test statistic for AAR. 

TAblE 1 : Representing AARs, t values and significance level

Event window AAR T value P value

-20 -0.010% -.044 .965

-19 -0.359% -1.577 .125

-18 -0.286% -1.129 .268

-17 0.069% .282 .780

-16 -0.093% -.362 .720

-15 -0.006% -.030 .976

-14 0.036% .214 .832

-13 0.131% .865 .394

-12 0.668% 2.192 .036

-11 0.043% .118 .907

-10 0.020% .088 .930

-9 0.584% 2.010 .054

-8 -0.046% -.250 .804

-7 0.204% .605 .550

-6 -0.094% -.416 .680

-5 0.139% .358 .723

-4 0.155% .582 .565

-3 0.338% .967 .341

-2 -0.111% -.578 .567

-1 0.450% 1.222 .231
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0 -0.022% -.060 .953

1 -0.028% -.104 .918

2 -0.514% -1.391 .174

3 -0.022% -.085 .933

4 -0.302% -1.491 .147

5 0.025% .095 .925

6 -0.234% -1.285 .209

7 -0.292% -1.164 .254

8 0.016% .048 .962

9 0.114% .674 .505

10 0.058% .388 .701

11 0.358% 1.353 .186

12 -0.283% -2.061 .048

13 0.316% 1.093 .283

14 -0.010% -.039 .969

15 -0.287% -1.112 .275

16 -0.126% -.456 .651

17 -0.203% -.916 .367

18 0.024% .144 .887

19 -0.334% -2.492 .018

20 0.118% .438 .664

Computed in SPSS

ANAlySIS OF AARS
From the above table 1.1, it is analysed that the AARs in the event window are not statistically significant. 
The p value in the event window for most of the days is greater than 0.05, which indicates the support 
for the null hypothesis i.e. the AARs in the event window is statistically and significantly not different 
from zero. Therefore, it can be said that the information was quickly reflected by the stock prices and 
there was no scope of earning abnormal returns.

cuMulATIVE AVERAGE AbNORMAl RETuRNS DuRING THE EVENT wINDOw
The average abnormal returns of the companies were cumulated to calculate the cumulative average 
abnormal returns (CAAR). With regards to this the hypothesis formulated is H0b: The CAAR during the 
event window is equal to zero. Parametric t test has been used to test the significance of CAAR during 
the event window. t = CAAR / σ (CAAR), where CAAR = Cumulative Average abnormal return and σ 
(CAAR) = standard error of average abnormal return. The t values in the following table 1.3 represent 
the values of test statistic for CAAR. 

TAblE 2 :  Representing CAARs and t values.
Event Window AAR T value P value

-20 -0.010% -0.01 0.992
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-19 -0.369% -0.53 0.599
-18 -0.655% -0.94 0.352
-17 -0.587% -0.84 0.405
-16 -0.680% -0.97 0.337
-15 -0.686% -0.98 0.332
-14 -0.650% -0.93 0.357
-13 -0.519% -0.74 0.463
-12 0.149% 0.21 0.834
-11 0.192% 0.27 0.788
-10 0.211% 0.30 0.765
-9 0.796% 1.14 0.261
-8 0.749% 1.07 0.291
-7 0.953% 1.36 0.181
-6 0.859% 1.23 0.225
-5 0.997% 1.43 0.160
-4 1.153% 1.65 0.106
-3 1.490% 2.13 0.039
-2 1.379% 1.97 0.55
-1 1.829% 2.61 0.012
0 1.807% 2.58 0.136
1 1.779% 2.54 0.015
2 1.266% 1.81 0.778
3 1.244% 1.78 0.826
4 0.942% 1.35 0.184
5 0.967% 1.38 1.752
6 0.733% 1.05 0.300
7 0.441% 0.63 0.532
8 0.457% 0.65 0.519
9 0.572% 0.82 0.417
10 0.629% 0.90 0.373
11 0.988% 1.41 1.66
12 0.704% 1.01 0.318
13 1.020% 1.46 0.152
14 1.010% 1.44 0.157
15 0.723% 1.03 0.309
16 0.596% 0.85 0.400
17 0.393% 0.56 0.578
18 0.417% 0.60 0.551
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19 0.082% 0.12 0.905
20 0.201% 0.29 0.773

ANAlySIS OF cAARS

From the above table it is analysed that the significant CAAR were observed only on 
3 days in the entire event window. Significant CAAR were observed on the event day 
but this significant abnormal return was not carried forward indicating the efficiency 
of the stock market to immediately reflect the information in the prices. Therefore, the 
hypothesis that the CAARs during the event window are not significantly different 
from zero is rejected. 
cONcluSION
From the study it has been analysed that based on the announcement of Union Budget, abnormal 
returns cannot be earned by the investors as the information is quickly reflected in the stock prices 
leaving no arbitrage opportunity. Similar results has been observed in the studies of Gupta, (2015); 
Patel et. al (2016); Bansal, (2017). In the study, the AARs observed are not statistically significant and it 
is corroborated by the CAARs data as well. This implies that the level of efficiency of the stock market 
is high. For, future research, the impact of the Union Budget can be learned with respect to different 
sectors and thereafter a comparison can be made. 
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