
VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)   ISSN 2231-5756 

 A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

Indexed & Listed at:  
Ulrich's Periodicals Directory ©, ProQuest, U.S.A., EBSCO Publishing, U.S.A., Cabell’s Directories of Publishing Opportunities, U.S.A., Google Scholar, 

Open J-Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)], 
Index Copernicus Publishers Panel, Poland with IC Value of 5.09 & number of libraries all around the world. 

Circulated all over the world & Google has verified that scholars of more than 4945 Cities  in 183 countries/territories  are visiting our journal on regular basis. 
Ground Floor, Building No. 1041-C-1, Devi Bhawan Bazar, JAGADHRI – 135 003, Yamunanagar, Haryana, INDIA 

http://ijrcm.org.in/ 

 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

ii 

CONTENTS 

Sr. 
No. 

 

TITLE & NAME OF THE AUTHOR (S) 
Page 
No. 

1. PERCEIVED ROLE OF CORPORATE CULTURE IN PERFORMANCE OF COMMERCIAL STATE 

CORPORATIONS IN KENYA 

THOMAS C.O. MOSE, DR. MIKE IRAVO, DR. GEORGE O. ORWA & DR. ENG.THOMAS SENAJI 

1 

2. A STUDY ON PATIENTS’ SATISFACTION TOWARDS SERVICES PROVIDED BY PRIVATE HOSPITALS IN 

ERODE TALUK, ERODE DISTRICT 

S. SASIKALA & DR. C. VADIVEL 

8 

3. A STUDY ON MARKET MOVEMENT IMPACT ON MUTUAL FUND SUBSCRIPTIONS AND REDEMPTIONS 

Y. JAYA RADHA SANKAR, DR. P. DIANA DAVID & LEELA CHAKRAVARTHI AKULA 

14 

4. EFFECTIVE CHANGE MANAGEMENT 

SINDHU S PANDYA 

19 

5. SUPPLY CHAIN MANAGEMENT PRACTICES IN ORGANIZED RETAILING: A STUDY IN TRICHY REGION 

DR. S. SARAVANAN & K. S. TAMIL SELVAN 

21 

6. BANK CREDIT TO SMALL AND MEDIUM SPORTS GOODS MANUFACTURING ENTERPRISES OF MEERUT 

- OBSTACLES IN FINANCING AND RECOVERY OF THE LOAN 

KALI RAM GOLA, P. K. AGARWAL & MRIDUL DHARWAL 

25 

7. IMPACT OF CHANGES IN INTEREST RATE ON BANK PROFITABILITY: A RE-EXAMINATION 

DR. NAMRATA SANDHU & HIMANI SHARMA 

30 

8. IT & ITES EMPLOYEES’ OPINION ON THE PERSPECTIVES CONSIDERED IN THE BALANCED SCORECARD- 

A STUDY WITH SPECIAL REFERENCE TO COIMBATORE DISTRICT 

SHYAM UMASANKAR K K & DR. V KRISHNAVENI 

33 

9. IMPACT OF EXCHANGE RATE MOVEMENT AND WORLD OIL PRICE ON INDIAN AUTO STOCKS 

NISCHITH. S & DR. MAHESH. R 

39 

10. IMPACT OF NON PERFORMING ASSET ON PROFITABILITY OF PUBLIC AND PRIVATE SECTOR BANKS IN 

INDIA 

LAVEENA & KAMAL KAKKAR 

46 

11. POLITICAL EMPOWERMENT OF WOMEN IN PNACHAYATI RAJ INSTITUTIONS: AN OVER VIEW 

DR. M. GOPI 
51 

12. CO-INTEGRATION OF INDIAN STOCK MARKET WITH US STOCK MARKET 

ABHAY KUMAR 

56 

13. INDIAN VALUE ADDED TAX (VAT) SYSTEM: A PROTOTYPE FOR NIGERIA 

AHMED JINJIRI BALA & DR. A. THILAGARAJ 
61 

14. A STUDY OF COMMITMENT OF SCHOOL TEACHERS IN RELATION TO SOME BACKGROUND VARIABLES 

DR. KAMALPREET KAUR TOOR 

65 

15. A STUDY ON EMPLOYEE JOB SATISFACTION IN WITH REFERENCE TO KERALA GARMIN BANK, 

THRISSUR DISTRICT 

MIRANDA PAUL 

71 

16. JOB STRESS AND JOB SATISFACTION IN THE COMMUNICATION SERVICE INDUSTRY: EVIDENCE FROM 

TECH MAHINDRA GHANA LTD. 

PAUL APPIAH-KONADU & HENRY KWADWO FRIMPONG 

75 

17. THE EFFECTS OF ERP SYSTEM 

SAJID NEGINAL 

81 

18. INTERNET BANKING: DEBATING CORE ISSUES AND BENEFITS 

LAVANYA K.N. 
83 

19. IMPACT OF WORKING CAPITAL MANAGEMENT ON CORPORATE PERFORMANCE: A STUDY BASED ON 

SELECTED BANKS IN NIGERIA 

ALIYU SANI SHAWAI 

85 

20. CARE FOR INDIA: TACKLING URBAN-RURAL DISPARITIES: URBAN VS. RURAL ACCESS TO HEALTHCARE 

SERVICES IN UTTAR PRADESH 

RHEA SHUKLA 

89 

 REQUEST FOR FEEDBACK & DISCLAIMER 94 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iii 

CHIEF PATRON 
PROF. K. K. AGGARWAL 

Chairman, Malaviya National Institute of Technology, Jaipur 
(An institute of National Importance & fully funded by Ministry of Human Resource Development, Government of India) 

Chancellor, K. R. Mangalam University, Gurgaon 

Chancellor, Lingaya’s University, Faridabad 

Founder Vice-Chancellor (1998-2008), Guru Gobind Singh Indraprastha University, Delhi 

Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar 

 

FOUNDER PATRON 
LATE SH. RAM BHAJAN AGGARWAL 

Former State Minister for Home & Tourism, Government of Haryana 

Former Vice-President, Dadri Education Society, Charkhi Dadri 

Former President, Chinar Syntex Ltd. (Textile Mills), Bhiwani 
 

FORMER CO-ORDINATOR 
DR. S. GARG 

Faculty, Shree Ram Institute of Business & Management, Urjani 
 

ADVISORS 
PROF. M. S. SENAM RAJU 

Director A. C. D., School of Management Studies, I.G.N.O.U., New Delhi 

PROF. M. N. SHARMA 
Chairman, M.B.A., Haryana College of Technology & Management, Kaithal 

PROF. S. L. MAHANDRU 
Principal (Retd.), Maharaja Agrasen College, Jagadhri 

 

EDITOR 
PROF. R. K. SHARMA 

Professor, Bharti Vidyapeeth University Institute of Management & Research, New Delhi 
 

CO-EDITOR 
DR. BHAVET 

Faculty, Shree Ram Institute of Engineering & Technology, Urjani 
 

EDITORIAL ADVISORY BOARD 
DR. RAJESH MODI 

Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia 

PROF. SANJIV MITTAL 
University School of Management Studies, Guru Gobind Singh I. P. University, Delhi 

PROF. ANIL K. SAINI 
Chairperson (CRC), Guru Gobind Singh I. P. University, Delhi 

DR. SAMBHAVNA 
Faculty, I.I.T.M., Delhi 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

iv 

 

DR. MOHENDER KUMAR GUPTA 
Associate Professor, P. J. L. N. Government College, Faridabad 

DR. SHIVAKUMAR DEENE 
Asst. Professor, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga 

 

ASSOCIATE EDITORS 
PROF. NAWAB ALI KHAN 

Department of Commerce, Aligarh Muslim University, Aligarh, U.P. 

PROF. ABHAY BANSAL 
Head, Department of I.T., Amity School of Engineering & Technology, Amity University, Noida 

PROF. A. SURYANARAYANA 
Department of Business Management, Osmania University, Hyderabad 

PROF. V. SELVAM 
SSL, VIT University, Vellore 

DR. PARDEEP AHLAWAT 
Associate Professor, Institute of Management Studies & Research, Maharshi Dayanand University, Rohtak 

DR. S. TABASSUM SULTANA 
Associate Professor, Department of Business Management, Matrusri Institute of P.G. Studies, Hyderabad 

SURJEET SINGH 
Asst. Professor, Department of Computer Science, G. M. N. (P.G.) College, Ambala Cantt. 

 

FORMER TECHNICAL ADVISOR 
AMITA 

Faculty, Government M. S., Mohali 
 

FINANCIAL ADVISORS 
DICKIN GOYAL 

Advocate & Tax Adviser, Panchkula 

NEENA 
Investment Consultant, Chambaghat, Solan, Himachal Pradesh 

 

LEGAL ADVISORS 
JITENDER S. CHAHAL 

Advocate, Punjab & Haryana High Court, Chandigarh U.T. 

CHANDER BHUSHAN SHARMA 
Advocate & Consultant, District Courts, Yamunanagar at Jagadhri 

 

SUPERINTENDENT 
SURENDER KUMAR POONIA 

 

 

 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

v 

CALL FOR MANUSCRIPTS 
We invite unpublished novel, original, empirical and high quality research work pertaining to the recent developments & practices in the areas of Com-

puter Science & Applications; Commerce; Business; Finance; Marketing; Human Resource Management; General Management; Banking; Economics; 

Tourism Administration & Management; Education; Law; Library & Information Science; Defence & Strategic Studies; Electronic Science; Corporate Gov-

ernance; Industrial Relations; and emerging paradigms in allied subjects like Accounting; Accounting Information Systems; Accounting Theory & Practice; 

Auditing; Behavioral Accounting; Behavioral Economics; Corporate Finance; Cost Accounting; Econometrics; Economic Development; Economic History; 

Financial Institutions & Markets; Financial Services; Fiscal Policy; Government & Non Profit Accounting; Industrial Organization; International Economics 

& Trade; International Finance; Macro Economics; Micro Economics; Rural Economics; Co-operation; Demography: Development Planning; Development 

Studies; Applied Economics; Development Economics; Business Economics; Monetary Policy; Public Policy Economics; Real Estate; Regional Economics; 

Political Science; Continuing Education; Labour Welfare; Philosophy; Psychology; Sociology; Tax Accounting; Advertising & Promotion Management; 

Management Information Systems (MIS); Business Law; Public Responsibility & Ethics; Communication; Direct Marketing; E-Commerce; Global Business; 

Health Care Administration; Labour Relations & Human Resource Management; Marketing Research; Marketing Theory & Applications; Non-Profit Or-

ganizations; Office Administration/Management; Operations Research/Statistics; Organizational Behavior & Theory; Organizational Development; Pro-

duction/Operations; International Relations; Human Rights & Duties; Public Administration; Population Studies; Purchasing/Materials Management; Re-

tailing; Sales/Selling; Services; Small Business Entrepreneurship; Strategic Management Policy; Technology/Innovation; Tourism & Hospitality; Transpor-

tation Distribution; Algorithms; Artificial Intelligence; Compilers & Translation; Computer Aided Design (CAD); Computer Aided Manufacturing; Computer 

Graphics; Computer Organization & Architecture; Database Structures & Systems; Discrete Structures; Internet; Management Information Systems; Mod-

eling & Simulation; Neural Systems/Neural Networks; Numerical Analysis/Scientific Computing; Object Oriented Programming; Operating Systems; Pro-

gramming Languages; Robotics; Symbolic & Formal Logic; Web Design and emerging paradigms in allied subjects. 

Anybody can submit the soft copy of unpublished novel; original; empirical and high quality research work/manuscript anytime in M.S. Word format 

after preparing the same as per our GUIDELINES FOR SUBMISSION; at our email address i.e. infoijrcm@gmail.com or online by clicking the link online 

submission as given on our website (FOR ONLINE SUBMISSION, CLICK HERE).  

GUIDELINES FOR SUBMISSION OF MANUSCRIPT 
 

1. COVERING LETTER FOR SUBMISSION: 

DATED: _____________ 

 

THE EDITOR 

IJRCM 

 

Subject: SUBMISSION OF MANUSCRIPT IN THE AREA OF                                                   . 

(e.g. Finance/Mkt./HRM/General Mgt./Engineering/Economics/Computer/IT/ Education/Psychology/Law/Math/other, please 

specify) 

 

DEAR SIR/MADAM 

Please find my submission of manuscript titled ‘___________________________________________’ for likely publication in one of 

your journals. 

I hereby affirm that the contents of this manuscript are original. Furthermore, it has neither been published anywhere in any language 

fully or partly, nor it is under review for publication elsewhere. 

I affirm that all the co-authors of this manuscript have seen the submitted version of the manuscript and have agreed to inclusion of 

their names as co-authors. 

Also, if my/our manuscript is accepted, I agree to comply with the formalities as given on the website of the journal. The Journal has 

discretion to publish our contribution in any of its journals. 

 

NAME OF CORRESPONDING AUTHOR     : 

Designation/Post*       : 

Institution/College/University with full address & Pin Code   : 

Residential address with Pin Code     : 

Mobile Number (s) with country ISD code    : 

Is WhatsApp or Viber active on your above noted Mobile Number (Yes/No) : 

Landline Number (s) with country ISD code    : 

E-mail Address       : 

Alternate E-mail Address      : 

Nationality        : 

* i.e. Alumnus (Male Alumni), Alumna (Female Alumni), Student, Research Scholar (M. Phil), Research Scholar (Ph. D.), JRF, Research Assistant, Assistant 

Lecturer, Lecturer, Senior Lecturer, Junior Assistant Professor, Assistant Professor, Senior Assistant Professor, Co-ordinator, Reader, Associate Profes-

sor, Professor, Head, Vice-Principal, Dy. Director, Principal, Director, Dean, President, Vice Chancellor, Industry Designation etc. The qualification of 

author is not acceptable for the purpose. 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

vi 

 

NOTES: 

a) The whole manuscript has to be in ONE MS WORD FILE only, which will start from the covering letter, inside the manuscript. pdf. 

version is liable to be rejected without any consideration. 

b) The sender is required to mention the following in the SUBJECT COLUMN of the mail:  

New Manuscript for Review in the area of (e.g. Finance/Marketing/HRM/General Mgt./Engineering/Economics/Computer/IT/ 

Education/Psychology/Law/Math/other, please specify) 

c) There is no need to give any text in the body of the mail, except the cases where the author wishes to give any specific message 

w.r.t. to the manuscript. 

d) The total size of the file containing the manuscript is expected to be below 1000 KB. 

e) Only the Abstract will not be considered for review and the author is required to submit the complete manuscript in the first 

instance. 

f) The journal gives acknowledgement w.r.t. the receipt of every email within twenty-four hours and in case of non-receipt of 

acknowledgment from the journal, w.r.t. the submission of the manuscript, within two days of its submission, the corresponding 

author is required to demand for the same by sending a separate mail to the journal. 

g) The author (s) name or details should not appear anywhere on the body of the manuscript, except on the covering letter and the 

cover page of the manuscript, in the manner as mentioned in the guidelines. 

 

2. MANUSCRIPT TITLE: The title of the paper should be typed in bold letters, centered and fully capitalised. 

3. AUTHOR NAME (S) & AFFILIATIONS: Author (s) name, designation, affiliation (s), address, mobile/landline number (s), and email/al-

ternate email address should be given underneath the title. 

4. ACKNOWLEDGMENTS: Acknowledgements can be given to reviewers, guides, funding institutions, etc., if any. 

5. ABSTRACT: Abstract should be in fully Italic printing, ranging between 150 to 300 words. The abstract must be informative and eluci-

dating the background, aims, methods, results & conclusion in a SINGLE PARA. Abbreviations must be mentioned in full. 

6. KEYWORDS: Abstract must be followed by a list of keywords, subject to the maximum of five. These should be arranged in alphabetic 

order separated by commas and full stop at the end. All words of the keywords, including the first one should be in small letters, except 

special words e.g. name of the Countries, abbreviations etc.  

7. JEL CODE: Provide the appropriate Journal of Economic Literature Classification System code (s). JEL codes are available at www.aea-

web.org/econlit/jelCodes.php. However, mentioning of JEL Code is not mandatory. 

8. MANUSCRIPT: Manuscript must be in BRITISH ENGLISH prepared on a standard A4 size PORTRAIT SETTING PAPER. It should be free 

from any errors i.e. grammatical, spelling or punctuation. It must be thoroughly edited at your end. 

9. HEADINGS: All the headings must be bold-faced, aligned left and fully capitalised. Leave a blank line before each heading. 

10. SUB-HEADINGS: All the sub-headings must be bold-faced, aligned left and fully capitalised.  

11. MAIN TEXT:  

THE MAIN TEXT SHOULD FOLLOW THE FOLLOWING SEQUENCE: 

 INTRODUCTION 

 REVIEW OF LITERATURE 

 NEED/IMPORTANCE OF THE STUDY 

 STATEMENT OF THE PROBLEM 

 OBJECTIVES 

 HYPOTHESIS (ES) 

 RESEARCH METHODOLOGY 

 RESULTS & DISCUSSION 

 FINDINGS 

 RECOMMENDATIONS/SUGGESTIONS   

 CONCLUSIONS 

 LIMITATIONS 

 SCOPE FOR FURTHER RESEARCH 

 REFERENCES 

 APPENDIX/ANNEXURE 

The manuscript should preferably be in 2000 to 5000 WORDS, But the limits can vary depending on the nature of the manuscript. 



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

vii 

 

12. FIGURES & TABLES: These should be simple, crystal CLEAR, centered, separately numbered & self-explained, and the titles must be 

above the table/figure. Sources of data should be mentioned below the table/figure. It should be ensured that the tables/figures are 

referred to from the main text.  

13. EQUATIONS/FORMULAE: These should be consecutively numbered in parenthesis, left aligned with equation/formulae number placed 

at the right. The equation editor provided with standard versions of Microsoft Word may be utilised. If any other equation editor is 

utilised, author must confirm that these equations may be viewed and edited in versions of Microsoft Office that does not have the 

editor. 

14. ACRONYMS: These should not be used in the abstract. The use of acronyms is elsewhere is acceptable. Acronyms should be defined 

on its first use in each section e.g. Reserve Bank of India (RBI). Acronyms should be redefined on first use in subsequent sections. 

15. REFERENCES: The list of all references should be alphabetically arranged. The author (s) should mention only the actually utilised 

references in the preparation of manuscript and they may follow Harvard Style of Referencing. Also check to ensure that everything 

that you are including in the reference section is duly cited in the paper. The author (s) are supposed to follow the references as per 

the following: 

• All works cited in the text (including sources for tables and figures) should be listed alphabetically.  

• Use (ed.) for one editor, and (ed.s) for multiple editors.  

• When listing two or more works by one author, use --- (20xx), such as after Kohl (1997), use --- (2001), etc., in chronologically ascending 

order. 

• Indicate (opening and closing) page numbers for articles in journals and for chapters in books.  

• The title of books and journals should be in italic printing. Double quotation marks are used for titles of journal articles, book chapters, 

dissertations, reports, working papers, unpublished material, etc. 

• For titles in a language other than English, provide an English translation in parenthesis. 

• Headers, footers, endnotes and footnotes should not be used in the document. However, you can mention short notes to elucidate 

some specific point, which may be placed in number orders before the references. 

 

PLEASE USE THE FOLLOWING FOR STYLE AND PUNCTUATION IN REFERENCES: 

BOOKS 

•          Bowersox, Donald J., Closs, David J., (1996), "Logistical Management." Tata McGraw, Hill, New Delhi.  

•          Hunker, H.L. and A.J. Wright (1963), "Factors of Industrial Location in Ohio" Ohio State University, Nigeria.  

CONTRIBUTIONS TO BOOKS  

• Sharma T., Kwatra, G. (2008) Effectiveness of Social Advertising: A Study of Selected Campaigns, Corporate Social Responsibility, Edited 

by David Crowther & Nicholas Capaldi, Ashgate Research Companion to Corporate Social Responsibility, Chapter 15, pp 287-303. 

JOURNAL AND OTHER ARTICLES  

• Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Jour-

nal of Urban Economics, Vol. 21, No. 1, pp. 83-104. 

CONFERENCE PAPERS  

• Garg, Sambhav (2011): "Business Ethics" Paper presented at the Annual International Conference for the All India Management Asso-

ciation, New Delhi, India, 19–23 

UNPUBLISHED DISSERTATIONS  

• Kumar S. (2011): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, Kurukshetra University, Kurukshetra. 

ONLINE RESOURCES  

•         Always indicate the date that the source was accessed, as online resources are frequently updated or removed.  

WEBSITES 

•         Garg, Bhavet (2011): Towards a New Gas Policy, Political Weekly, Viewed on January 01, 2012 http://epw.in/user/viewabstract.jsp



VOLUME NO. 6 (2016), ISSUE NO. 06 (JUNE)  ISSN 2231-5756 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

56 

CO-INTEGRATION OF INDIAN STOCK MARKET WITH US STOCK MARKET 
 

ABHAY KUMAR 

ASST. PROFESSOR 

NMIMS UNIVERSITY 

MUMBAI 

 

ABSTRACT 
The paper investigates the long term relationship of Indian stock market with US stock market. For the research, daily closing data of NDX (Nasdaq) and Nifty a 

leading index of US stock market and Indian market were obtained from Bloomberg database. Total 4600 data set for 11 years from 01 January 2004 to 30 December 

2014 were collected. These data have been cleaned manually. After cleaning 2416 synchronized data set is used for analysis. The researcher has employed Johansen 

Co-integration test and Granger causality test to confirm co-movements and causal relationship of Indian stock markets with the markets of developed countries. 

Unit root test using dickey fuller, augmented dickey fuller and Philip & Peron test is employed to check stationarity of the series. Unit root test suggest the indices 

are I (1) process. Johansen Co-integration test by both Trace test and Eigen value test confirms no co-integration of Indian financial market with any market of 

developed countries. Unrestricted VAR test confirms lag 1 and lag 2 of NIFTY is significant to influence NDX. Further Granger Causality test result shows Indian 

market do not granger cause or caused by US market.  

 

KEYWORDS 
co-movements, co-integration, stationarity, mean reversal, causality, unit root. 

 

1. INTRODUCTION 
o-integration theory of econometrics has created lots of interest among economists in the last decade. It helps in understanding the long term relationship 

of two or more non-stationary time series data. If the combination of two non-stationary time series data is stationary, the series are cointegrated. A lots 

of economic series behaves like I (1) processes, i.e. they seem to drift all over the place but the second thing to notice is that they seem to drift in such a 

way that they do not drift away from each other. This means they are cointegrated. In this paper, Johansen test is employed to examine the co-integration. This 

method is more generally accepted tool for testing co-integration of several time series. This test is preferable than the Engle–Granger test as it permits more than 

one cointegrating relationship. The result of Johansen co-integration test showed no co-integration of Indian market with any of the markets of developing world. 

Therefore, for further research, Unrestricted VAR and granger causality test is employed. VAR helps in analyzing auto regression effect with its own lag and lag 

value of other variable. Granger causality test clarifies the cause and effect relations in time series variables. The paper is divided into four sections. Section one 

deals with the introduction and motivation for the research, in section 2 data and methodology is covered. Section 3 deals with empirical analysis. Last section 

presents brief analysis of results and conclusion.  

1.1 MOTIVATION FOR THE RESEARCH 

Numerous studies have been conducted on stock market integration. Markets of open economy have exhibited tighter co-movements with one and other. Several 

studies have also examined the relationships of Asian stock markets with US and other developed markets for different periods and the results are mixed. Some 

of the researchers have found co-movement some did not. Bhattacharya and Banerjee (2004) in their study for Germany, France, Korea, UK, Hong Kong, Japan, 

USA, Singapore, Taiwan, Mexico and India found that Causality effects are prominent in Asian capital markets. Ghosh et al. [1999] observed some evidence of co-

integration among stock markets in Asian countries and the US whereas Chan et al. [1992] found no evidence of co-integration among the stock indices. Ripley 

(1973) studied co-integration for USA, UK, Austria, Belgium, Denmark, France, Germany, Italy, Netherlands, Norway, Sweden, Switzerland, Canada, Japan, Finland, 

Ireland, Australia, New Zealand, South Africa and observed that USA, Canada, Switzerland and Netherland move together. Liu et al. (1998) in his study of six 

countries – the U.S, Japan, Hong Kong, Singapore, Taiwan and Thailand for the period 1985-1990 found that U.S market possesses an influential role affecting the 

Asian-Pacific markets and degree of interdependence among the these markets increased substantially after the 1987 stock market crash.Eun and Shim (1989) 

studied the market movement for USA, UK, Australia, Canada, France, Germany, Hong Kong, Japan, Switzerland and found that USA exerts dominant influence.Pan, 

Liu and Roth (2000) in their research for the period from period 1988-1994 found that the US and five Asia-Pacifc stock markets (Australia,Hong Kong, Japan, 

Malaysia and Singapore) were highly integrated. Bayers and Peel (1993) examined for co-integration among the markets of USA, UK, Germany, Japan and Holland 

and observed no interdependency among the markets. Alexander and Thillainathan [1995] in their study found Granger causality but did not found co-integration 

among Asian stock markets. Arshanapalli and Doukas (1993) examined co-movement and interdependency of USA, UK, France, Germany and Japan and found 

Increasing degree of interdependence among world capital markets since the 1987 stock market crash, with Japan’s Nikkei Index being exception. Hui (2005) has 

studied co-integration among the markets of USA, Australia, Hong Kong, Japan, New Zealand, Philippines, Singapore, South Korea, Taiwan and Thailand and ob-

served that diversification exists in Asian countries. Pukthuanthong and Roll (2009) has studied a sample of 81 countries and found marked increase in stock market 

integration over the last three decades. 

 

2. DATA AND METHODOLOGY 
Co-integration analysis is one of the most important tool to find long term relationship in the time series variables. Though correlation analysis also helps to 

establish the relationship, but sometimes correlation can be spurious also. So it is said that “correlation does not imply causation”. Co-integration analysis helps 

in establishing genuine co-movement where the cause and effect of variables is clearly visible. To check co-integration of Indian stock market US market, daily 

data set (closing price) of Nifty (India) and NDX (USA) is taken from 01 January 2004 to 30 December 2014 (11 years) from Bloomberg database. The data set 

includes 2416 synchronized daily observations of closing prices. Stationarity test and co-integration can be carried out on level series, but unit root tests such as: 

DF, ADF & PP test of level series has accepted the null hypothesis that it contains unit root. Therefore, log difference series (LN (Yt) – LN(Yt-1) is tested for unit 

root. All the three-unit root tests DF, ADF & PP test suggest the indices are I (1) process. Log difference series is preferred over log return series because it stabilizes 

the behavior of level series by reducing the scales without changing the character. Log difference series is denoted by prefixing L with the name of level series.  

2.1 JOHANSEN CO-INTEGRATION TEST 

Johansen test for co-integration can be tested by two methods i.e. trace test and Eigen value test. Both the test may give inferences with small difference. Both 

methods of test address the co-integration presence hypothesis. 

Co-integration of time series variables assumes the presence of common non-stationary (i.e. series are I (1)) processes underlying the input time series variables. 

 

 

 
The number of independent linear combinations (k) is related to the assumed number of common non-stationary underlying processes (p) as follows: 

 
So, let’s consider the following three possible outcomes: 

1. . When time series variables are not co-integrated 

C
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2.0 < k < m, 0 < p < m. When the time series variables are co-integrated. 

3. . When all the time-series variables are stationary (  to start with. Here co-integration is not relevant. 

When we are examining the number of independent combinations, we are also examining the co-integration existence hypothesis indirectly. 

2.1.1 TRACE TEST 

The trace test tries to find out the number of linear combinations ( ) to be equal to a given value ( ), and the alternative hypothesis for to be more than 

 

 

 

In the trace test, we set (assuming no co-integration), and examine whether we can reject null hypothesis.  

If we find at least one co-integration relationship. We need to reject the null hypothesis to establish the presence of Co-integration between the variables. 

2.1.2 MAXIMUM EIGENVALUE TEST 

In maximum eigenvalue test, we can reject the null hypothesis if there is only one possible linear combination of the non-stationary variables to yield a stationary 

process. 

 

 

The test may become less powerful than the trace test for the same values.  

2.2 VECTOR AUTOREGRESSION (VAR) 

The VAR is used to capture the linear interdependencies among multiple time series. Each variable has an equation explaining its evolution based on its own lags 

and the lags of the other model variables. 

A VAR model describes the evolution of a set of k variables (called endogenous variables) over the same sample period (t = 1,..., T) as a linear function of only their 

past values. The variables are collected in a k × 1 vector yt, which has as the i th element, yi,t, the observation at time "t" of the i th variable. For example, if the i th 

variable is GDP, then yi,t is the value of GDP at time t. 

A p-th order VAR, denoted VAR(p), is 

 
Where the l-periods back observation yt−l is called the l-th lag of y, c is a k × 1 vector of constants (intercepts), Ai is a time-invariant k × k matrix and et is a k × 1 

vector of error terms satisfying 

1.  Every error term has mean zero; 

2. — the contemporaneous covariance matrix of error terms is Ω (a k × k positive-semi definite matrix); 

3.  for any non-zero k there is no correlation across time; in particular, no serial correlation in individual error terms.  

A pth-order VAR is also called a VAR with p lags. Lag selection is very important as inference can be different for different lags. 

2.3 GRANGER CAUSALITY TEST 

Direction of causality between variables can be predicted by granger causality test as co-integration does not reveal anything about direction of causality. A variable 

x is said to Granger cause another variable y if past values of x help predict the current level of y if all other information is available. The simplest test of Granger 

causality requires estimating the following two regression equations, these are given as equation (1) and equation (2).  

 
Where p is the number of lags that adequately models the dynamic structure so that the coefficients of further lags of variables are not statistically significant and 

the error terms e are white noise. The error terms may, however, be correlated across equations. If the p parameters are jointly significant then the null that x 

does not Granger cause y can be rejected. Similarly, if the p parameters are jointly significant then the null that y does not Granger cause x can be rejected. This 

test is usually referred to as the Granger causality test. 

 

3. EMPIRICAL ANALYSIS 
TABLE 1: SUMMARY STATISTICS OF LOG DIFFERENCE SERIES OF INVESTIGATED INDICES 

 LNDX LNIFTY 

 Mean 0.044 0.060 

 Maximum 10.368 16.226 

 Minimum -11.115 -21.247 

 Std. Dev. 1.448 1.746 

 kewness -0.377 -0.933 

 Kurtosis 8.867 20.454 

Jarque-bera 3525.56 31044.66 

Probability 0.000 0.000 

 

TABLE 2: CORRELATION MATRIX (LEVEL SERIES) 

  NDX NIFTY 

NDX 1 0.845477 

NIFTY 0.845477 1 

 

TABLE 3: CORRELATION MATRIX (LOG DIFFERENCE SERIES) 

  LNDX LNIFTY 

LNDX 1 0.215931 

LNIFTY 0.215931 1 
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Unit Root Test: To check the stationarity of the data Unit root test was conducted on level series and log difference series with and without trends. All the three 

methods DF, ADF and PP test were employed, and the results are as follows: 

 

TABLE 4: SUMMARY OF UNIT ROOT TEST RESULT (LEVEL SERIES- WITHOUT TREND) 

LEVEL SERIES- WITHOUT TREND 

 DF ADF PP 

Variables 1% level t-Statistic 1% level t-Statistic 1% level t-Statistic 

NDX -2.565919 2.269653 -3.4328601.214916 -3.432860 1.538632 

NIFTY -2.565919 1.185910 -3.432860-0.549767 -3.432860 -0.546037 

 

TABLE 5: SUMMARY OF UNIT ROOT TEST RESULT (LEVEL SERIES- WITH TREND AND INTERCEPT) 

Level series 

With Trend and Intercept 

Variables DF ADF PP 

Indices 1% level t-Statistic 1% level t-Statistic 1% level t-Statistic 

NDX -3.480000 -0.583105 -3.961840 -0.820647 -3.961840 -0.576886 

NIFTY -3.480000 -2.310425 -3.961840 -2.252562 -3.961840 -2.298478 

 

TABLE 6: SUMMARY OF UNIT ROOT TEST RESULT (LOG DIFFERENCE SERIES- WITHOUT TREND) 

LOG DIFFERENCE SERIES- WITHOUT TREND 

Variables DF ADF PP  

Indices 1% level t-Statistic 1% level t-Statistic 1% level t-Statistic 

LNDX -2.565925 -4.666556 -3.432861-53.82860 -3.432861 -54.03393 

LNIFTY -2.565924 -7.257182 -3.432861-49.84929 -3.432861 -49.84521 

 

TABLE 7: SUMMARY OF UNIT ROOT TEST RESULT (LOG DIFFERENCE SERIES- WITH TREND AND INTERCEPT) 

LOG DIFFERENCE SERIES- WITH TREND AND INTERCEPT 

 DF ADF PP 

Indices  1% level t-Statistic 1% level t-Statistic 1% level t-Statistic 

LNDX  -3.480000 -9.865815 -3.961841 -53.84701 -3.961841 -54.06079 

LNIFTY -3.480000 -48.13350 -3.961841 -49.84024 -3.961841 -49.83629 

*LDAX indicates log difference series of DAX. 

When value of t statistics (absolute value) more than the value at 1%, we can reject null hypothesis, Means the series are stationary. The result of all the three 

test DF, ADF & PP for log difference series shows that we can reject null hypothesis. So it is clear that level time series in study have a unit root at a level of 

significance of 1%. (T-statistic is always higher). But their difference series do not have a unit root. Therefore, they are all I (1) process and there is chances of co-

integration.  

A graphical presentation of log difference series is shown below. It is obvious from Graph that the series are mean reverting and therefore stationary. 

 

FIGURE 2: LOG DIFFERENCE SERIES 
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3.2 To confirm long term relationship between two or more-time series variables, Co-integration test is most popular and suitable test. There are two methods of 

conducting Co-integration test, they are Trace test and Eigen value test. The Co-integration test of Nifty and NDX is conducted by both the methods. 

RESULT OF CO-INTEGRATION TEST AT 5% LEVEL FOR NIFTY AND NDX IS GIVEN BELOW: 

 

Unrestricted Co-integration Rank Test (Trace)  

     
     
Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     
None  0.001977  6.699867  15.49471  0.6128 

At most 1  0.000796  1.921554  3.841466  0.1657 

     
     
 Trace test indicates no co-integration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

Unrestricted Co-integration Rank Test (Maximum Eigenvalue) 

     
     
Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     
None  0.001977  4.778314  14.26460  0.7695 

At most 1  0.000796  1.921554  3.841466  0.1657 

     
     
 Max-eigenvalue test indicates no co-integration at the 0.05 level

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

Johansson co-integration test outcome: Both trace test and Eigen value test indicates no co-integration at the 0.05 level. Therefore, Null hypothesis can not be 

rejected. Therefore, Nifty and NDX has no co-integration and no long run association between them.  

3.3 Vector Auto Regression (VAR) tries to find out the interdependencies of a time series variable with itself and with others. VAR assumes that each variable is a 

function of past value (lag value) of its own and past value of other variable. The VAR of Nifty and NDX was tested to check the interdependency between the two. 

The result is as follows: 

VAR OF NIFTY WITH NDX 

   
   
 NIFTY NDX 

   
   
NIFTY(-1)  0.977824 -0.002681 

  (0.02032)  (0.00786) 

 [ 48.1227] [-0.34100] 

NIFTY(-2)  0.018303  0.002841 

  (0.02029)  (0.00785) 

 [ 0.90190] [ 0.36192] 

NDX(-1)  0.486381  0.945243 

  (0.05329)  (0.02062) 

 [ 9.12633] [ 45.8468] 

NDX(-2) -0.478204  0.055511 

  (0.05341)  (0.02066) 

 [-8.95375] [ 2.68667] 

C  2.143419 -1.122115 

  (4.52090)  (1.74896) 

 [ 0.47411] [-0.64159] 

IFTY = C(1,1)*NIFTY(-1) + C(1,2)*NIFTY(-2) + C(1,3)*NDX(-1) + C(1,4)*NDX(-2) + C(1,5) 

NDX = C(2,1)*NIFTY(-1) + C(2,2)*NIFTY(-2) + C(2,3)*NDX(-1) + C(2,4)*NDX(-2) + C(2,5) VAR Model - Substituted Coefficients: 

NIFTY = 0.97782378152*NIFTY(-1) + 0.0183034449931*NIFTY(-2) + 0.486380626193*NDX(-1) - 0.478204381847*NDX(-2) + 2.14341861837 

NDX = - 0.00268053279059*NIFTY(-1) + 0.00284146306611*NIFTY(-2) + 0.945242920087*NDX(-1) + 0.0555108979424*NDX(-2) - 1.12211490292 

Result: NIFTY(-1), NIFTY(-2) is significant to influence NDX at 5% level. 

NDX (-2), NIFTY (-2) is significant to influence NIFTY at 5% level. 

3.4 Granger Causality Tests helps to understand whether one time series is useful in forecasting other time series i.e. the future values of one series can be 

predicted using past values of another time series. 

RESULT OF GRANGER CAUSALITY TESTS OF NIFTY WITH NDX IS GIVEN BELOW: 

 

Pairwise Granger Causality Tests 

Date: 08/27/15 Time: 10:31 

Sample: 1 2419 

Lags: 2 

 Null Hypothesis: Obs F-Statistic Prob.  

 NDX does not Granger Cause NIFTY  2417  44.1045 2.E-19 

 NIFTY does not Granger Cause NDX  0.09463 0.9097 

Outcome shows that Nifty neither granger cause NDX nor caused by it. 
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4. CONCLUSION 
Financial markets across the world may fluctuate randomly but some of them might share long term equilibrium when they are co-integrated. This co-integration 

of stock market is very useful tool that helps portfolio managers to develop strategy on global diversification. If the indices of the countries are co-integrated, then 

diversification may not fetch desired result in risk minimization and return maximization. To confirm co-integration relationship, time series of daily closing value 

of both the indices have been tested for unit root. All the three-unit root test DF, ADF & PP have confirmed the process are I (1). After that Johanssen co-integration 

test is performed on NDX with NIFTY and no co-integration of Indian financial market is detected. For testing auto regression, unrestricted VAR test is applied by 

taking lag of 2. When serious are not co-integrated unrestricted VAR gives better result. Unrestricted VAR shows that lag 1 and lag 2 of NDX is not significant to 

influence Nifty at 5% level. At the same time lag 1 and 2 of nifty is significant to influence NDX. Granger causality test reveals that NDX does not granger cause 

NIFTY or caused by NIFTY. 
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