VoLUME No. 1(2011), I ssue No. 4 (JUNE)

I SSN 2231-1009

q

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION AND MANAGEMENT

CONTENTS

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

1. CORPORATE GOVERNANCE IN INDIA: TOWARDS INTROSPECTION AND SOLUTIONS 1
ANJANEY PANDEY, MAHESWAR SATPATHY & GOVIND SINGH

2. QUALITY FUNCTION DEPLOYMENT FOR SERVICE DEVELOPMENT OF SELECTED PRIVATE COLLEGES/UNIVERSITIES 4
MA. TEODORA E. GUTIERREZ

3. CULTURAL APTITUDE & ADJUSTMENT - THE IMPACT OF THE EXPECTED TENURE OF A CROSS CULTURAL PROJECT 9
SHAHZAD GHAFOOR & UZAIR FAROOQ KHAN

4. REPORTING ENVIRONMENTAL ISSUES AND INFORMATION DISCLOSURES IN FINANCIAL STATEMENTS 15
DR. TAIWO ASAOLU & DR. JOHN A. ENAHORO

5. ISLAMIC MICRO-FINANCE AND POVERTY ALLEVIATION: A CASE OF PAKISTAN 24
DR. WAHEED AKHTER, DR. NADEEM AKHTAR & KHURAM ALI JAFRI

6. AN OBJECTIVE ASSESSMENT OF CONTEMPORARY OPTION PRICING MODELS 28
DIPTI RANJAN MOHANTY & DR. SUSANTA KUMAR MISHRA

7. E-LEARNING: THE DIGITIZATION STRATEGY 31
RAFI AHMED KHAN & DR. ISHTIAQ HUSSAIN QURESHI

8. FINANCIAL PERFORMANCE OF MILK UNIONS — A STUDY AT KARNATAKA MILK FEDERATION 35
DR. M. JEYARATHNAM & GEETHA. M. RAJARAM

9. INVESTORS PERCEPTION TOWARDS INVESTMENT IN MUTUAL FUNDS 40
DR. R. NANDAGOPAL, M. SATHISH, K. J. NAVEEN & V. JEEVANANTHAM

10. | BUSINESS IN GEMSTONE POLISHING: AN EMERGING INDUSTRIAL TRAINING & ENTREPRENEURSHIP OPTION FOR INCLUSIVE 45
GROWTH IN EASTERN INDIA
DR. S. P. RATH, PROF. BISWAJIT DAS, DR. SHIVSHANKAR K. MISHRA & PROF. SATISH JAYARAM

11. | A COMPARITIVE STUDY BETWEEN HOTEL GOLD & NIRULA’S — PANIPAT CITY 49
DR. PUJA WALIA MANN & MANISH JHA

12. | IMPROVEMENT OF WORKPLACE CHARACTERISTICS THROUGH SPIRITUAL INCLINATION 54
DR. R. KRISHNAVENI & G. NATARAJAN

13. | MEASURING THE SERVICE QUALITY OF SERVICE SECTOR - A CASE OF COMMERCIAL BANK OF ETHIOPIA 59
R. RENJITH KUMAR

14. | SUPPLY CHAIN MANAGEMENT IN AN AUTOMOBILE COMPANY: A CASE STUDY 62
ARVIND JAYANT & V. PATEL

15. | INFORMATION CONTENT OF DIVIDENDS: EMPIRICAL STUDY OF BSE LISTED COMPANIES 69
DR. KARAMJEET KAUR

16. | NEED FOR CONVERGING TO IFRS: THE NEW GLOBAL REPORTING LANGUAGE 77
DR. AMARJEET KAUR MALHOTRA

17. | ALLEVIATION OF POVERTY THROUGH RURAL DEVELOPMENT- AN ANALYSIS 81
DR. PAWAN KUMAR DHIMAN

18. | FORECASTING MONTHLY FOREIGN INSTITUTIONAL INVESTMENTS IN BSE AND NSE EQUITY MARKET USING ARIMA MODEL 86
DR. S. SUDALAIMUTHU & DR. M. ANBUKARASI

19. | ASTEP FORWARD: FROM FUZZY TO NEURO-FUZZY 92
APOORVI SOOD & SWATI AGGARWAL

20. | USAGE OF E-RESOURCES BY ACADEMICS — A STUDY (WITH REFERENCE TO AFFILIATED BHARATHIAR UNIVERISTY COLLEGES, 96
COIMBATORE CITY)
DR. M. MEENAKSHI SARATHA & DR. D. MAHESH

21. | ASTUDY ON IMPACT OF JOB SATISFACTION ON QUALITY OF WORK LIFE AMONG EMPLOYEES IN HOTEL INDUSTRY (WITH | 101
REFERENCE TO CATEGORIZED HOTELS IN FARIDABAD REGION)
VIIT CHATURVEDI & DR. D. S. YADAV

22. | RURAL ENTREPRENEURSHIP: EXPLORING THE OPPORTUNITIES FROM WASTE PRODUCTS OF BANANAS PLANT IN [ 105
KARNATAKA
RASHMI S. B. & V. JYOTHSNA

23. | HUMAN RESOURCE ACCOUNTING (HRA) - A CONCEPTUAL FRAMEWORK AND INTERNATIONAL DEVELOPMENTS 108
DR. AJAZ AKBAR MIR & MANMEET SINGH

24. | MICROFINANCE USING INFORMATION & COMMUNICATION TECHNOLOGIES 115
S. KUMAR CHANDAR

25. | FUNDAMENTAL & TECHNICAL ANALYSIS OF REAL ESTATE SECTOR: AN INDIAN PERSPECTIVE 119
PUNEET KUMAR
REQUEST FOR FEEDBACK 130

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

Listed at: Ulrich's Periodicals Directory ©, ProQuest, U.S.A. as well as in Cabell's Directories of Publishing Opportunities, U.S.A.

Circulated all over the world & Google has verified that scholars of more than sixty-six 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
WWW.ijrcm.org.in




VoLUME No: 1(2011), I SSUE NO. 4 (JUNE) I SSN 2231-1009

CHIEF PATRON
PROF. K. K. AGGARWAL
Chancellor, Lingaya’s University, Delhi

Founder Vice-Chancellor, Guru Gobind Singh Indraprastha University, Delhi
Ex. Pro Vice-Chancellor, Guru Jambheshwar University, Hisar

PATRON
SH. RAM BHAJAN AGGARWAL
Ex. State Minister for Home & Tourism, Government of Haryana
Vice-President, Dadri Education Society, Charkhi Dadri
President, Chinar Syntex Ltd. (Textile Mills), Bhiwani

CO-ORDINATOR,
MOHITA
Faculty, Yamuna Institute of Engineering & Technology, Village Gadholi, P. O. Gadhola, Yamunanagar

ADVISORS
PROF. M. S. SENAM RAJU
Director A. C. D., School of Management Studies, I.G.N.O.U., New Delhi
PROF. S. L. MAHANDRU
Principal (Retd.), Maharaja Agrasen College, Jagadhri

EDITOR

PROF. R. K. SHARMA
Dean (Academics), Tecnia Institute of Advanced Studies, Delhi

CO-EDITOR.

MOHITA
Faculty, Yamuna Institute of Engineering & Technology, Village Gadholi, P. O. Gadhola, Yamunanagar

EDITORIAL ADVISORY BOARD
DR. AMBIKA ZUTSHI
Faculty, School of Management & Marketing, Deakin University, Australia
DR. VIVEK NATRAJAN
Faculty, Lomar University, U.S.A.
DR. RAJESH MODI
Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia
PROF. PARVEEN KUMAR
Director, M.C.A., Meerut Institute of Engineering & Technology, Meerut, U. P.
PROF. H. R. SHARMA
Director, Chhatarpati Shivaji Institute of Technology, Durg, C.G.
PROF. MANOHAR LAL
Director & Chairman, School of Information & Computer Sciences, I.G.N.O.U., New Delhi
PROF. ANIL K. SAINI
Chairperson (CRC), Guru Gobind Singh I. P. University, Delhi
PROF. R. K. CHOUDHARY
Director, Asia Pacific Institute of Information Technology, Panipat
DR. ASHWANI KUSH
Head, Computer Science, University College, Kurukshetra University, Kurukshetra
DR. BHARAT BHUSHAN
Head, Department of Computer Science & Applications, Guru Nanak Khalsa College, Yamunanagar

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



VoLUME No: 1(2011), I SSUE NO. 4 (JUNE) I SSN 2231-1009

DR. VIJAYPAL SINGH DHAKA
Head, Department of Computer Applications, Institute of Management Studies, Noida, U.P.
DR. SAMBHAVNA
Faculty, L.L.T.M., Delhi
DR. MOHINDER CHAND
Associate Professor, Kurukshetra University, Kurukshetra
DR. MOHENDER KUMAR GUPTA
Associate Professor, P. J. L. N. Government College, Faridabad
DR. SAMBHAYV GARG
Faculty, M. M. Institute of Management, Maharishi Markandeshwar University, Mullana
DR. SHIVAKUMAR DEENE
Asst. Professor, Government F. G. College Chitguppa, Bidar, Karnataka
DR. BHAVET
Faculty, M. M. Institute of Management, Maharishi Markandeshwar University, Mullana

ASSOCIATE EDITORS
PROF. ABHAY BANSAL
Head, Department of Information Technology, Amity School of Engineering & Technology, Amity University, Noida
PROF. NAWAB ALI KHAN
Department of Commerce, Aligarh Muslim University, Aligarh, U.P.

DR. ASHOK KUMAR

Head, Department of Electronics, D. A. V. College (Lahore), Ambala City

ASHISH CHOPRA

Sr. Lecturer, Doon Valley Institute of Engineering & Technology, Karnal

SAKET BHARDWAJ
Lecturer, Haryana Engineering College, Jagadhri

TECHNICAL ADVISORS
AMITA
Faculty, E.C.C., Safidon, Jind
MOHITA
Faculty, Yamuna Institute of Engineering & Technology, Village Gadholi, P. O. Gadhola, Yamunanagar

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

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in



VoLUME No: 1(2011), I SSUE NO. 4 (JUNE) I SSN 2231-1009

CALL FOR MANUSCRIPTS

We invite unpublished novel, original, empirical and high quality research work pertaining
to recent developments & practices in the area of Computer, Business, Finance, Marketing,
Human Resource Management, General Management, Banking, Insurance, Corporate
Governance and emerging paradigms in allied subjects. The above mentioned tracks are
only indicative, and not exhaustive.

Anybody can submit the soft copy of his/her manuscript anytime in M.S. Word format after
preparing the same as per our submission guidelines duly available on our website under
the heading guidelines for submission, at the email addresses, info@ijrcm.org.in or
infoijrcm@gmail.com.

GUIDELINES FOR SUBMISSION OF MANUSCRIPT

L COVERING LETTER FOR SUBMISSION:

Dated:

The Editor
IJRCM

Subject: Submission of Manuscript in the Area of

e.g. Computer/Finance/Marketing/HRM/General Management/other, please speci

Dear Sir/Madam,

Please find my submission of manuscript titled * ’ for possible publication in your journal.

| hereby affirm that the contents of this manuscript are original. Furthermore it has neither been published elsewhere in any language fully or partly,
nor is it under review for publication anywhere.

| affirm that all author (s) have seen and agreed to the submitted version of the manuscript and their inclusion of name (s) as co-author (s).

Also, if our/my manuscript is accepted, |/We agree to comply with the formalities as given on the website of journal & you are free to publish our
contribution to any of your journals.

Name of Corresponding Author:
Designation:

Affiliation:

Mailing address:

Mobile & Landline Number (s):
E-mail Address (s):

2. _: Manuscript must be in British English prepared on a standard A4 size paper setting. It must be prepared on a single space and single
column with 1” margin set for top, bottom, left and right. It should be typed in 12 point Calibri Font with page numbers at the bottom and centre of
the every page.

3. _: The title of the paper should be in a 12 point Calibri Font. It should be bold typed, centered and fully capitalised.

4. _: The author (s) full name, designation, affiliation (s), address, mobile/landline numbers, and email/alternate email
address should be in 12-point Calibri Font. It must be centered underneath the title.

5. _: Abstract should be in fully italicized text, not exceeding 250 words. The abstract must be informative and explain background, aims,
methods, results and conclusion.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in

iv



VoLUME No: 1(2011), I SSUE NO. 4 (JUNE) I SSN 2231-1009

6. _: Abstract must be followed by list of keywords, subject to the maximum of five. These should be arranged in alphabetic order separated
by commas and full stops at the end.

7. _: All the headings should be in a 10 point Calibri Font. These must be bold-faced, aligned left and fully capitalised. Leave a blank line before
each heading.

8. _: All the sub-headings should be in a 8 point Calibri Font. These must be bold-faced, aligned left and fully capitalised.

9. _: The main text should be in a 8 point Calibri Font, single spaced and justified.

10. _: These should be simple, centered, separately numbered & self explained, and titles must be above the tables/figures. 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.

11 _: These should be consecutively numbered in parentheses, horizontally centered with equation number placed at the right.

12. _: The list of all references should be alphabetically arranged. It must be single spaced, and at the end of the manuscript. The author (s)

should mention only the actually utilised references in the preparation of manuscript and they are supposed to follow Harvard Style of Referencing.
The author (s) are supposed to follow the references as per 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 italics. 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 parentheses.

Use endnotes rather than footnotes.

The location of endnotes within the text should be indicated by superscript numbers.

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.

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.

Schemenner, R.W., Huber, J.C. and Cook, R.L. (1987), "Geographic Differences and the Location of New Manufacturing Facilities," Journal of Urban
Economics, Vol. 21, No. 1, pp. 83-104.

Chandel K.S. (2009): "Ethics in Commerce Education." Paper presented at the Annual International Conference for the All India Management
Association, New Delhi, India, 19-22 June.

Kumar S. (2006): "Customer Value: A Comparative Study of Rural and Urban Customers," Thesis, Kurukshetra University, Kurukshetra.

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

Kelkar V. (2009): Towards a New Natural Gas Policy, Economic and Political Weekly, Viewed on February 17, 2011
http://epw.in/epw/user/viewabstract.jsp

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
WWWw.ijrcm.org.in

v



VoLUME No: 1(2011), I SSUE NO. 4 (JUNE) I SSN 2231-1009

FORECASTING MONTHLY FOREIGN INSTITUTIONAL INVESTMENTS IN BSE AND NSE EQUITY MARKET USING ARIMA
MODEL
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ABSTRACT

One of the important features of the development of Stock Market in India in the last 18 years has been the growing participation of Institutional Investors,
especially foreign institutional investors. This paper attempts to forecast the monthly cumulative Foreign Institutional Investments in BSE and NSE equity market
using Auto Regressive Integrated Moving Average (ARIMA) model. The actual results of the cumulative Flls in BSE and NSE equity market show the positive trend
but it shows the decreasing pattern. This positive and fluctuating trend in cumulative Flls in BSE and NSE equity market will occur in future if the same market
conditions exist.

KEYWORDS

Foreign Institutional Investment, Auto Regressive Integrated Moving Average (ARIMA) model, Bombay Stock Exchange, National Stock Exchange.

INTRODUCTION

n this age of transnational capitalism, significant amounts of capital are flowing from developed world to emerging economies. Positive fundamentals

combined with fast growing markets have made India an attractive destination for Foreign Institutional Investors (FlIs). Portfolio investments channeled via

foreign institutional investors have been the most dynamic source of capital to emerging markets in 1990s. Flls have gained a significant role in India’s
capital markets. Foreign Investment refers to investments made by residents of a country in financial assets and production process of another country. After
the opening up of the borders for capital movement, these investments have grown in leaps and bounds. But it had varied effects across the countries. It can
affect the productivity factor of the recipient country and can also affect the balance of payments.
India, being a capital scarce country, has taken many measures to attract foreign investment since the beginning of reforms in 1991. India opened its doors to
foreign investors in September 1992 and received portfolio investment from foreigners in the form of foreign institutional investment in equities in 1993. This
has become one of the main channels of Foreign Institutional Investments in India for foreigners. Foreign Institutional Investors are an entity established or
incorporated outside India, which proposes to make investment in India. Initially Pension Funds, Mutual Funds, Insurance Companies, Investment Trusts, Banks,
University Funds, Endowments, Foundations and Charitable Trusts or Charitable Societies were eligible to get registered as Foreign Institutional Investors (Flls).
Later, Asset management companies, Institutional portfolio managers, Trustees and Power of Attorney holders were also declared as eligible to get registered as
Flls.
Today, Bombay Stock Exchange (BSE) has the greatest number of listed companies in the world with 4700 listed as of August 2007", around 6000 Indian
companies were listed on the stock exchangez. The Bombay Stock Exchange Sensitive Index (SENSEX) consists of the thirty largest and most actively traded
stocks of thirteen various sectors on the BSE and it is regarded to be the pulse of the Indian stock market. The equity market capitalisation of the companies
listed on Bombay Stock Exchange of India was at USD 1.79 trillion as on December 2007, making it the largest stock exchange in South Asia and the 12" largest in
the world®. The National Stock Exchange of India (NSE) is the largest stock exchange in India in terms of daily turnover and number of trades for equities. The
Standard & Poor’ CRISIL NSE Index 50 (S&P CNX Nifty or simply Nifty) is an index of fifty major stocks of twenty one sectors on National Stock Exchange of India.

RESEARCH DESIGN

Foreign capital provides liquidity to the stock market of the country. At the same time there is unease over the volatility in FIl flows and its impact on the stock
market and the Indian economy. Firms are interested in attracting foreign capital because it helps them to create liquidity for their stock in the market. In the
past few years, the Indian capital markets have been in the news for too many reasons. On one hand, the markets were scaling newer heights every day and at
the same time, speculations on FIl movements are getting stronger. As the Indian equity market is growing, the trend and future prospects in Flls has become a
topic of great concern. Hence, this section attempts to forecast the Flls in BSE and NSE equity market with the help of ARIMA (Auto Regressive Integrated
Moving Average) model.

OBJECTIVE OF THE STUDY

The main objective of the study is to forecast the monthly Foreign Institutional Investments in BSE and NSE equity market.

DATA AND SOURCES OF DATA

The data collected for the present study is secondary one. The monthly Flls data of BSE and NSE equity market are collected from the eminent website
www.bseindia.com.

BSE SENSEX - http://www.bseindia.com/about/st_key/list_cap_raised.asp
BSE SENSEX - http://www.bseindia.com/about/st_key/list_cap_raised.asp
BSE - http://www.articles2u.com/investments/sensex-bombay-stock-exchange-bse/
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PERIOD OF THE STUDY

The present study is conducted for a period of eight years from 1% April 2000 to 31% March 2008. The monthly equity investments of Foreign Institutional
Investors’ time series data have been collected for the study period of eight years which consists of 96 observations for forecasting the Flls in BSE and NSE
equity.

FRAMEWORK OF ANALYSIS
Autoregressive Integrated Moving Average (ARIMA) model has been used to forecast the monthly Foreign Institutional Investments (Flls) in BSE and NSE equity
market.

(1) ARIMA (AUTO REGRESSIVE INTEGRATED MOVING AVERAGE) MODEL

The cumulative Foreign Institutional Investments time series data for this study were collected from www.bseindia.com website to forecast the monthly FlIs in
BSE and NSE equity market. Box and Jenkins* (1976) linear time series model was applied. Auto Regressive Integrated Moving Average (ARIMA) is the most
general class of models for forecasting a time series. Different series appearing in the forecasting equations are called “Auto-Regressive” process. Appearance of
lags of the forecast errors in the model is called “moving average” process. The ARIMA model is denoted by ARIMA (p,d,q), where “p” stands for the order of the
auto regressive process, ‘d’ is the order of the data stationary and ‘q’ is the order of the moving average process. The general form of the ARIMA (p, d, g) can be
written as described by Judge, et al. (1988)°.

A%, =3+ 0; Ay i+ 0, Ay, + - + B, A yrp+ €+ 01 e+ Q) ey + Ay vy — (1)

Where, A® denotes differencing of order d, i.e., Ady, = ViYea, A2y¢=Ayt-Ay¢,1 and so forth, yi1 ... i are past observations (lags), 6,01 -------- Bp are parameters
(constant and coefficient) to be estimated similar to regression coefficients of the Auto Regressive process (AR) of order “p” denoted by AR (p) and is written as
Y =8+01y 140, y 1 + oo +0py tp +€¢ mmmmmme- (2)

Where, e, is forecast error, assumed to be independently distributed across time with mean 6 and variance 6,e, e, e, ---—-- e.q are past forecast errors, oy, ------
---- 0gare moving average (MA) coefficient that needs to be estimated. While MA model of order q (i.e.) MA (q) can be written as

Yt = e-0; Q¢ - 02€ Og€tq (3)

The major problem in ARIMA modeling technique is to choose the most appropriate values for the p, d, and q. This problem can be partially resolved by looking

at the Auto Correlation Function (ACF) and Partial Auto Correlation Functions (PACF) for the series. Auto correlation function indicates the order of the

autoregressive components ‘q’ of the model, while the partial auto correlation function gives an indication for the parameter p. The degree of the homogeneity,

(d) i.e. the number of time series to be differenced to yield a stationary series, is determined on the basis where the ACF approached zero.

After determining “d” a stationary series Ad vy its auto correlation function and partial auto correlation function were examined to determined values of p and q,

next step was to “estimate” the model. The model was estimated using Box Jenkins approach.

The following diagnostic checks are applied to the obtained results to get the good fitted model.

1.  The first diagnostic check is to draw a time series plot of residuals. When the plot makes a rectangular scatter around a zero horizontal level with no trend,
the applied model is declared as proper.

2. The second diagnostic check is the identification of normality. For this purpose, normal scores are plotted against residuals and it is declared in case of a
straight line. A histogram of the residuals is also used as the second diagnostic check to test whether the data are skewed or outliers exist in the data.

3. The third diagnostic check is finding out the fitness of good fit. For this purpose, residuals were plotted against corresponding fitted values and the
residuals should be scattered randomly about zero.

4.  The fourth diagnostic check is finding out whether the fitted model shows any pattern i.e ascending or descending trend in the residuals; it must contain no
pattern in the residuals. This check is to be done with the help of residuals versus order plots.

(1) ASSUMPTIONS

The monthly forecasts of cumulative FlIs in BSE and NSE equity market from 01-04-2008 to 31-03-2010 are prepared by using ARIMA (p, d, q). For this purpose,

the following assumptions are made.

1.  Absence of financial shocks in the economy, internal or external

2. SEBI’s (Securities and Exchange Board of India) regulations will remain unchanged

3. Foreign Institutional Investor’s preferences in BSE and NSE equity investment will remain the same.

ANALYSIS AND RESULT

FORECASTING MONTHLY FOREIGN INSTITUTIONAL INVESTMENTS IN BSE AND NSE EQUITY MARKET

1. Identifying the parameter‘d’

Table 1 shows the auto correlation function (ACF) for the cumulative Flls in BSE and NSE equity market. From this, it is inferred that the T-statistic shows that
auto correlation for the first 8 lags is greater than 2 and LBQ statistic for all 24 lags are also greater than the critical value of 37.65 at 95 percent confidence level.
It shows that autocorrelations for all the lags is significantly different from zero which indicates that the cumulative Flls are not stationary.

Table 2 shows the autocorrelation function (ACF) for the differenced cumulative Flls in BSE and NSE equity market. It is inferred that the T-statistic shows that
autocorrelation for the all the lags is less than 2. The LBQ statistic for all the lags are also lower than the critical value of 37.65 at 95 percent confidence level. It
shows that autocorrelations for all the lags is significantly equal to zero which indicates that the differenced cumulative Flls are stationary. From this the
parameter ‘d’ is decided to be equal to ‘1’.

* Box-Jenkins modeling involves identifying an appropriate ARIMA process, fitting it to the data, and then using the fitted model for forecasting. One of the
attractive features of the Box-Jenkins approach to forecasting is that ARIMA processes are a very rich class of possible models and it is usually possible to find a
process, which provides an adequate description to the data.

* Najeeb Igbal, Khuda Bakhsh, Asif magbool and Abid Shohab Ahmad, “Use of the ARIMA model for forecasting Wheat Area and Production in Pakistan”, Journal of
Agricultural and Social Sciences, Vol. 1, No. 2, 2005.
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TABLE 1: AUTOCORRELATION FUNCTION OF CUMULATIVE FIIS

lag | ACF T LBQ

1 0.971187 | 9.52 | 93.41

2 0.941028 | 5.43 | 182.04
3 0.909604 | 4.13 | 265.73
4 0.872523 | 3.40 | 343.59
5 0.836993 | 2.93 | 416.01
6 0.798034 | 2.57 | 482.59
7 0.764237 | 2.31 | 544.32
8 0.733805 | 2.10 | 601.89
9 0.699416 | 1.92 | 654.79
10 | 0671446 | 1.78 | 704.11
11 | 0643107 | 1.65 | 749.89
12 | 0614717 | 1.53 | 792.21
13 | 0587212 | 1.43 | 831.29
14 | 0558339 | 1.33 | 867.06
15 | 0530854 | 1.24 | 899.79
16 | 0502635 | 1.16 | 929.50
17 | 0.472604 | 1.07 | 956.10
18 | 0.444455 | 1.00 | 979.93
19 | 0417876 | 0.93 | 1001.26
20 | 0391433 | 0.86 | 1020.23
21 | 0364821 | 0.80 | 1036.93
22 | 0337693 | 0.73 | 1051.42
23 | 0309693 | 0.67 | 1063.79
24 | 0.278856 | 0.60 | 1073.95

TABLE 2: AUTOCORRELATION FUNCTION OF CUMULATIVE FIIS (DIFFERENCE 1)

Lag | ACF T LBQ

1 -0.035794 | -0.35 | 0.13

2 0.131397 1.28 1.84

3 0.179238 1.72 5.05

4 -0.214162 | -1.99 | 9.70

5 0.168428 1.50 12.60
6 -0.142495 | -1.24 | 14.71
7 0.049109 0.42 14.96
8 0.166777 1.43 17.90
9 -0.049175 | -0.41 | 18.16
10 0.041065 0.34 18.35
11 0.124484 1.04 20.05
12 0.079238 0.66 20.74
13 0.080781 0.66 21.48
14 -0.036377 | -0.30 | 21.63
15 0.026994 0.22 21.71
16 -0.003530 | -0.03 | 21.71
17 -0.054057 | -0.44 | 22.06
18 -0.022872 | -0.19 | 22.12
19 0.126843 1.04 24.07
20 0.157860 1.27 27.13
21 0.019512 0.15 27.18
22 0.114308 0.91 28.83
23 0.007230 0.06 28.84
24 0.022129 0.17 28.90

2. Identifying the parameters ‘p’ and ‘q’

After identifying the order of ‘d’ the next step is to find out the parameters ‘p’ and ‘q’. These two parameters are determined based on the following criteria:
1. T statistic must be greater than 2 in its absolute value

2. P value must be less than the a level (5 percent)

3. MSE (mean square error) must be smaller which indicates a better fitting model

4. P value of Ljung Box (chi-square statistics) must be greater than the a level which explains that the residuals are uncorrelated

The above criteria were applied and the different models’ results are given below:

TABLE 3: ARIMA RESULTS OF DIFFERENT MODELS

S.No | MODEL P-value MS P-value in Ljung Box stat
(with differencing 1)
1. ARIMA (1,1,1) AR 1=0.000 24491505 | 0.018 atlag 12
MA 1 =0.000
2. ARIMA (2,1,1) AR 1=0.000 24507687 | 0.037 atlag 12
AR 2 =0.407

MA 1 =0.000
3. ARIMA (1,1,2) AR 1=0.000 28507263 | 0.004 at lag 12
MA 1 =0.000
MA 2=0.786
4. ARIMA (2,1,2) AR 1=0.001 24746107 | 0.025atlag 12
AR 2=0.300

MA 1 =0.000
MA 2=0.571
5. ARIMA (3,1,1) AR 1=0.000 22244572 | All the lags are greater than 0.05
AR 2=0.004

AR 3 =0.000

MA 1 =0.000
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The models 1 to 5 above are not suitable for the cumulative Flls in BSE and NSE equity market. Finally, ARIMA (3, 1, 3) model (given below) has been selected. It
gives the significant p-values and lowest mean square error and the Ljung Box statistics gives the non-significant p-values, which indicate that the residuals are
uncorrelated. Hence, the orders of ‘p’ and ‘g’ are decided to be equal to 3 for the respective parameters.

3. Diagnostic checking or Residual analysis

CHART 1 and CHART 2 show the ACF and PACF residual plots for the cumulative Flls. The ACF and PACF of residuals for the cumulative Flls show
non-significant spikes (the spikes are within the confidence limits) indicating that the residuals seem to be uncorrelated. It is inferred that the ARIMA model with
differencing ‘1’ appears to fit for the cumulative Flls time series.

CHART 3 exhibits the residual plots for cumulative Flls. For first normality test, plot of normal scores and residuals for the cumulative Flls data indicate an
approximate straight line showing normality, which is a necessary condition for normality. The second normality test is to plot the histogram of residuals. The
residual plots against frequency show the bell shaped histogram of the residuals for the cumulative Flls, which also reveals the normality of the residuals and
goodness of fit of the model. The residuals versus fitted value graph shows that the residuals appear to be randomly scattered about zero, except for the outlier
in the bottom half of the plot. The residual versus order graph also shows that the residuals randomly scattered around zero. It indicates that the errors are
independent of each other and it indicates the normality and goodness of fit of the model. Therefore, it is observed that ARIMA (3, 1, 3) model is fitted properly
by residual analysis.

CHART 1: ACF OF RESIDUALS FOR CUMULATIVE Flls

ACF of Residuals for Cum.FIIs
(with 5% significance limits for the autocorrelations)
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CHART 2: PACF OF RESIDUALS FOR CUMULATIVE FllIs
PACF of Residuals for Cum.FIIs
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CHART 3: RESIDUAL PLOTS FOR CUMULATIVE Flls
Residual Plots for Cum.FIIs
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FORECASTING RESULTS

Final Estimates of Parameters
Type Coef SECoef | T P
AR 1 | -0.6614 | 0.0598 | -11.05 | 0.000
AR 2 | 0.6526 | 0.0575 | 11.34 | 0.000
AR 3 | 1.0145 | 0.0547 | 18.55 | 0.000
MA 1| -0.7927 | 0.0974 | -8.14 0.000
MA 2 | 0.6837 | 0.1300 | 5.26 0.000
MA 3 | 0.9074 | 0.0981 | 9.25 0.000
Differencing: 1 regular difference
Number of observations: Original series 96, after differencing 95
Residuals: SS = 1811120569 (back forecasts excluded)
MS = 20349669 DF =89
Modified Box-Pierce (Ljung-Box) Chi-Square statistic
Lag 12 24 36 48
Chi-square | 12.4 27.2 31.9 39.6
DF 6 18 30 42
P-Value 0.054 | 0.076 | 0.373 | 0.578

From the above results, it is indicated that the T- statistic is greater than 2 in absolute value and the associated p-values are also significant at 5 percent a level
for the ARIMA (3, 1, 3). The p-value of 0.000 indicates that there is a 0 percent chance in the obtained estimates of the parameters, if the true parameters were
zero. Since the p-value is small (less than the B-level of 0.05) the test is significant; hence, the null hypothesis that the parameters are zero can be rejected at 5
percent level of significance. The Ljung-Box statistics shows the insignificant p values of 0.054, 0.076, 0.373 and 0.578, which indicate that the residuals appear
to be uncorrelated. Therefore, ARIMA (3,1,3) model gives a best model when compared to other model.

TABLE 4: FORECASTS FROM THE MONTH APRIL 2008 TO MARCH 2010
Month Forecast | 95% Limits Actual
Lower Upper
Apr-2008 | 227521 218677 | 236364 | 235474
May-2008 | 242250 228897 | 255603 | 230462
Jun-2008 236284 220202 | 252366 | 220366
Jul-2008 242865 223177 | 262553 | 218529
Aug-2008 | 249561 227355 | 271767 | 217317
Sep-2008 | 243375 218370 | 268379 | 209039
Oct-2008 | 258514 230601 | 286427 | 193692
Nov-2008 | 251257 221068 | 281446 | 191094
Dec-2008 | 259661 226410 | 292911 | 192844
Jan-2009 264725 229147 | 300303 | 188599
Feb-2009 | 259498 221201 | 297795 | 186162
Mar-2009 | 274787 233726 | 315847 | 196692
Apr-2009 | 266401 222994 | 309809 | 193200
May-2009 | 276622 230179 | 323065 | 213317
Jun-2009 279900 231073 | 328728 | 217147
Jul-2009 275895 224233 | 327557 | 228211
Aug-2009 | 291053 236599 | 345507 | 233114
Sep-2009 | 281740 224781 | 338699 | 235342
Oct-2009 | 293729 233657 | 353802 | 242238
Nov-2009 | 295100 232523 | 357676 | 247735
Dec-2009 | 292569 226995 | 358144 | 257968
Jan-2010 307301 238853 | 375748 | 257468
Feb-2010 | 297296 226160 | 368433 | 258685
Mar-2010 | 310961 236599 | 385322 | 278613
The above table shows the forecasts of cumulative Flls in BSE and NSE equity market from the period 01-04-2008 to 31-03-2010. The forecasts of the cumulative
Flls in BSE and NSE equity market shows positive and fluctuating trend. The forecasts of cumulative FlIs for the months of April 2008, May’08, June’08 and
July’09 are about Rs.2,35,474 crores, Rs.2,30,462 crores, Rs.2,20,366 crores and Rs.2,28,211 crores respectively. The forecasts of cumulative Flls for the months
of Sep’09, Oct’09, Nov’'09, Dec’09, Jan 2010 and Mar 2010 are about Rs.2,35,342 crores, Rs.2,42,238 crores, Rs.2,47,735 crores, Rs.2,57,968 crores, Rs.2,57,468
crores and Rs.2,78,613 respectively.
The forecasts for the above months are within the lower and the upper limits at 95% confidence intervals. It means that the forecast results are nearer to the
actual results. The reason is that there is no change in the existing market conditions in the above period so that the actual and forecast results have no huge
differences. The above table also shows that there are huge differences in the forecast results and the actual results for the remaining period. Because the
following reasons have changed the market conditions and affected the Flls inflows in BSE and NSE equity market.
1.  The global financial crisis has reduced the FllIs capital inflows into the equity and debt market of the BSE and NSE.
2. The continued depreciation of Indian rupee against the US dollar has also acted as deterrent (restriction) for the Flls because it lowers their returns in
dollar terms.
3. The direct impact of Lehman Brothers going bankrupt and Bank of America taking over Merrill Lynch has affected the FlIs inflows in BSE and NSE equity
market.
4.  The curbs on the P-notes issue have also affected the Flls capital inflows in BSE and NSE equity market.
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CONCLUSION

From the above study, it is observed that the actual results of cumulative FlIs in BSE and NSE equity market showed the positive and fluctuating trend. The Auto
Regressive Integrated Moving Average (ARIMA) Model showed no huge differences in the forecast results and the actual results for the months of April 2008,
May’08, June’08 and July’09. The reason is that there is no change in the existing market conditions for the above mentioned period. The ARIMA model also
showed huge differences in the forecast results and the actual results for the remaining period. The global financial crisis, depreciation of Indian rupee against
US dollar, direct impact of Lehman Brothers going bankrupt and curbs on Participatory notes issue are the main reasons for restricting the Fll inflows into the
BSE and NSE equity market for the remaining period. From this, it can be concluded that the ARIMA model helps to identify that the positive and fluctuating
trend in cumulative FlIs of Bombay Stock Exchange and National Stock Exchange will occur if the same market conditions exist.
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