VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, ECONOMICS & MANAGEMENT

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., Cabell’s Directories of Publishing Opportunities, U.S.A!, Google Scholar,
Indian Citation Index (IC1). -Gage, India [link of the same is duly available at Inflibnet of University Grants Commission (U.G.C.)j

Index Copernicus Publishers Panel, Poland [ CNVEIEIGHSI08NE0M2) & number of libraries all around the world.
Circulated all over the world & Google has verified that scholars of more than 7144 Cities in 197 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/

g




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY)

ISSN 2231-4245

CONTENTS

Sr. Page
TITLE & NAME OF THE AUTHOR (S)
No. No.
1. FORECASTING FOOD GRAINS PRODUCTION USING 1
ARIMA AND REGRESSION MODEL
V.KASTHURI
2. | A COMPARATIVE ANALYSIS OF SELECTED MUTUAL 7
FUND SCHEMES IN BANKING SECTOR
APOORVA SHUKLA & ISHIKA SRIVASTAVA
REQUEST FOR FEEDBACK & DISCLAIMER 10

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & MANAGEMENT

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

http://ijrcm.org.in/




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

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

CO-ORDINATOR,
Dr. BHAVET
Former Faculty, Shree Ram Institute of Engineering & Technology, Urjani

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

EDITOR
Dr. NAWAB ALI KHAN
Professor & Dean, Faculty of Commerce, Aligarh Muslim University, Aligarh, U.P.

CO-EDITOR.
Dr. G. BRINDHA
Professor & Head, Dr.M.G.R. Educational & Research Institute (Deemed to be University), Chennai

EDITORIAL ADVISORY BOARD
Dr. TEGUH WIDODO
Dean, Faculty of Applied Science, Telkom University, Bandung Technoplex, JI. Telekomunikasi, Indonesia
Dr. M. S. SENAM RAJU
Professor, School of Management Studies, I1.G.N.O.U., New Delhi
Dr. JOSE G. VARGAS-HERNANDEZ
Research Professor, University Center for Economic & Managerial Sciences, University of Guadalajara, Gua-
dalajara, Mexico
Dr. CHRISTIAN EHIOBUCHE
Professor of Global Business/Management, Larry L Luing School of Business, Berkeley College, USA

Dr. SIKANDER KUMAR

Vice Chancellor, Himachal Pradesh University, Shimla, Himachal Pradesh

Dr. BOYINA RUPINI
Director, School of ITS, Indira Gandhi National Open University, New Delhi
Dr. MIKE AMUHAYA IRAVO
Principal, Jomo Kenyatta University of Agriculture & Tech., Westlands Campus, Nairobi-Kenya
Dr. SANJIV MITTAL
Professor & Dean, University School of Management Studies, GGS Indraprastha University, Delhi
Dr. D. S. CHAUBEY

Professor & Dean (Research & Studies), Uttaranchal University, Dehradun

Dr. A SAJEEVAN RAO
Professor & Director, Accurate Institute of Advanced Management, Greater Noida
Dr. NEPOMUCENO TIU
Chief Librarian & Professor, Lyceum of the Philippines University, Laguna, Philippines
Dr. RAJENDER GUPTA
Convener, Board of Studies in Economics, University of Jammu, Jammu
Dr. KAUP MOHAMED
Dean & Managing Director, London American City College/ICBEST, United Arab Emirates

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & MANAGEMENT

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

http://ijrcm.org.in/




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245
Dr. DHANANJOY RAKSHIT
Dean, Faculty Council of PG Studies in Commerce and Professor & Head, Department of Commerce, Sidho-
Kanho-Birsha University, Purulia
Dr. SHIB SHANKAR ROY
Professor, Department of Marketing, University of Rajshahi, Rajshahi, Bangladesh
Dr. S. P. TIWARI
Head, Department of Economics & Rural Development, Dr. Ram Manohar Lohia Avadh University, Faizabad
Dr. SRINIVAS MADISHETTI
Professor, School of Business, Mzumbe University, Tanzania
Dr. ABHAY BANSAL
Head, Department of Information Technology, Amity School of Engg. & Tech., Amity University, Noida
Dr. ARAMIDE OLUFEMI KUNLE
Dean, Department of General Studies, The Polytechnic, Ibadan, Nigeria
Dr. ANIL CHANDHOK
Professor, University School of Business, Chandigarh University, Gharuan
RODRECK CHIRAU
Associate Professor, Botho University, Francistown, Botswana
Dr. OKAN VELI SAFAKLI
Professor & Dean, European University of Lefke, Lefke, Cyprus
PARVEEN KHURANA
Associate Professor, Mukand Lal National College, Yamuna Nagar
Dr. KEVIN LOW LOCK TENG
Associate Professor, Deputy Dean, Universiti Tunku Abdul Rahman, Kampar, Perak, Malaysia
Dr. BORIS MILOVIC
Associate Professor, Faculty of Sport, Union Nikola Tesla University, Belgrade, Serbia
SHASHI KHURANA
Associate Professor, S. M. S. Khalsa Lubana Girls College, Barara, Ambala
Dr. IQBAL THONSE HAWALDAR
Associate Professor, College of Business Administration, Kingdom University, Bahrain
Dr. DEEPANJANA VARSHNEY
Associate Professor, Department of Business Administration, King Abdulaziz University, Saudi Arabia
Dr. MOHENDER KUMAR GUPTA
Associate Professor, Government College, Hodal
Dr. BIEMBA MALITI
Associate Professor, School of Business, The Copperbelt University, Main Campus, Zambia
Dr. ALEXANDER MOSESOV
Associate Professor, Kazakh-British Technical University (KBTU), Almaty, Kazakhstan
Dr. VIVEK CHAWLA
Associate Professor, Kurukshetra University, Kurukshetra
Dr. FERIT OLCER
Professor & Head of Division of Management & Organization, Department of Business Administration, Fac-
ulty of Economics & Business Administration Sciences, Mustafa Kemal University, Turkey
Dr. ASHOK KUMAR CHAUHAN
Reader, Department of Economics, Kurukshetra University, Kurukshetra
Dr. RAJESH MODI
Faculty, Yanbu Industrial College, Kingdom of Saudi Arabia
YU-BING WANG
Faculty, department of Marketing, Feng Chia University, Taichung, Taiwan
Dr. SAMBHAVNA
Faculty, I.I.T.M., Delhi

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & MANAGEMENT

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

http://ijrcm.org.in/




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

Dr. KIARASH JAHANPOUR
Dean of Technology Management Faculty, Farabi Institute of Higher Education, Karaj, Alborz, I.R. Iran
Dr. TITUS AMODU UMORU
Professor, Kwara State University, Kwara State, Nigeria
Dr. SHIVAKUMAR DEENE
Faculty, Dept. of Commerce, School of Business Studies, Central University of Karnataka, Gulbarga
Dr. BHAVET
Former Faculty, Shree Ram Institute of Engineering & Technology, Urjani
Dr. THAMPOE MANAGALESWARAN
Faculty, Vavuniya Campus, University of Jaffna, Sri Lanka
Dr. VIKAS CHOUDHARY
Faculty, N.I.T. (University), Kurukshetra
SURAJ GAUDEL
BBA Program Coordinator, LA GRANDEE International College, Simalchaur - 8, Pokhara, Nepal
Dr. DILIP KUMAR JHA
Faculty, Department of Economics, Guru Ghasidas Vishwavidyalaya, Bilaspur

FORMER TECHNICAL ADVISOR,

AMITA

FINANCIAL ADVISOR.
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 COMMERCE, ECONOMICS & MANAGEMENT

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

http://ijrcm.org.in/




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

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.

| 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.

| 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, | 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.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & 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




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

10.
11.

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.

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

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.

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

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.
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.

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.

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.

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

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & 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



VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245

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. /t 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.

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

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, ECONOMICS & MANAGEMENT

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

http://ijrcm.org.in/

viii




VOLUME NO. 12 (2022), ISSUE NO. 1 (JANUARY) ISSN 2231-4245
FORECASTING FOOD GRAINS PRODUCTION USING ARIMA AND REGRESSION MODEL

V.KASTHURI
ASST. PROFESSOR
ERODE ARTS & SCIENCE COLLEGE
ERODE

ABSTRACT
The Time series is a sequence of values arranged in a specific order of time. Prediction and analysis of food grains are an essential portion in agricultural statis-
tics. Food grain production is a conspicuous portion in Indian agriculture. Agriculture shows the robust part in the Indian economy. The growth rate of agriculture
production is usually decided by the show of food grains and non-food grain production. The present research work focused on production of food grains in India
using time series data ranging from 1990- 91 to 2018-19. In this paper, Autoregressive Integrated Moving Average Model (ARIMA) and linear regression model for
predicting food grain production of India were compared. And also Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) were compared. The results
were displayed numerically and graphically.

KEYWORDS

food grains. food grains production forecasting.

JEL CODE
Q10

INTRODUCTION

ime series analysis involves methods for analyzing time series data. Crop and land use statistics from the support of the Agricultural Statistics System. Crop
mproduction contains grains, cotton, tobacco, fruits, vegetables, nuts and plants. Different crops grow in different areas of the country. LI et.al (2011) pre-

dicted air quality using Auto regressive moving average and multiple linear regression (MLR) models. Indian government policies and planning has always
given considerable importance to the production of food grains due to which India has been achieving the continued growth all the same many restrictions. The
free market play has adversely affected the production of food grains and the rate of growth of food grain production declined after the introduction of the New
Economic Policy (NEP) in India. Osman Hegazy et.al (2013) proposed least square support vector machine (LS-SVM) to predict stock market price. Selvin et.al (2017)
used an artificial neural network to identify an essential trend from a data. Box et.al (2015) employed Auto regression, moving average method in air quality
predictions. Jayanthi Balaji et.al(2018) predicted stock price movement. Hiransha et. al (2018) used four types of deep learning architectures namely, Multilayer
Perceptron (MLP), Recurrent Neural Networks (RNN), Long Short-Term Memory (LSTM) and Convolutional Neural Network (CNN) for predicting the stock price of
a company based on the historical prices available. Athira et.al (2018) predicted pollution and meteorological time series AirNet data using Recurrent Neural
Network (RNN), Long Short-Term Memory (LSTM), and Gated Recurrent Unit (GRU). Menon et.al (2016) applied linear models like Auto Regressive (AR), Auto
Regressive Moving Average model (ARMA) and Auto Regressive Integrated Moving Average model (ARIMA) have been used for stock market forecasting. Rout
et.al (2015) predicted stock market using recurrent neural network. Roman et.al (2016) used Back propagation and Recurrent Neural Network (RNN) for predicting
multiple stock market return. Sushant Kumar Pandey et. al (2018) employed software bug prediction becomes the vital activity during software development and
maintenance. In this paper, Autoregressive Integrated Moving Average Model (ARIMA) and Regression model were used for food grains production prediction in
India during 1991 to 2019. The performance of these different models was evaluated using the forecasting accuracy criteria namely, the Mean Absolute Error
(MAE) and Root Mean Square Error (RMSE).

OBJECTIVES OF THE STUDY

1.  To know about the trend lines.
2. To know what the yield will be in the coming seasons.

INTRODUCTION TO TIME SERIES

Time series analysis comprises methods for analyzing time series data in order to extract meaningful statistics and other characteristics of the data. Time se-
ries forecasting is the use of a model to forecast future events based on known past events to predict data points before they are measured.

REGRESSION MODEL

The term regression was used by biometrician Sir Francis Galton. Regression is the measures of the average relationship between two or more variables in terms
of the original units of the data.

Simple Linear Regression

A simple linear regression is carried out to estimate the relationship between a dependent variable, Y and a single explanatory variable, x given a set of data that
includes observations for both of these variables for a particular population.

The model is

y ::80 +:81x_"£ 1

Where y is a dependent variable
x is a independent variable

A

'81 is slope

is intercept

is stochastic error term

Autoregressive (AR) Model

The model ( t-é ) is

a 'y
(Y,>5)=a1(Yt—1>6)+a2(Yt—2_é P t-p,6)+utw(2)

)+ ..+
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u
Where 5 isthemeanof Yand ! ?

th
isap -orderautoregressive, or AR(p) process.

Moving Average (MA) Model
The moving average process is simply a linear combination of white noise error terms.

2
is an uncorrelated random error term with zero mean and constant variance &' (i.e., itis white noise),then we say that

The model ! is as follows,

Yt _ H + @uf + ﬂu[_l + ﬂzut_z +ot 'Bqut_q - (3)
H

is an MA(q) process. Where
current and past error terms.
Autoregressive Moving Average (ARMA) Model

is a constant and u is the white noise stochastic error term. Here Y at time t is equal to a constant plus a moving average of the

The process has characteristics of both AR and MA and is therefore ARMA. Thus, ? follows an ARMA (1,1) process if it can be written as,

Yt =6+ alYt—l +180ut +l&ut—l o

.(4)

Because there is one autoregressive and one moving average term. 6 Represents a constant term.
In general, in an ARMA (p, q) process, there will be p autoregressive and g moving average terms.

Y, _6, 011 +Boug +Brug-1 +02Y-2 +Boug—p + -+ ApYi—p +Bqui-q

Autoregressive Integrated Moving Average Model

Autoregressive Integrated Moving Average Model (p, d, q), where p is Autoregressive and q is the Moving Average Model and d is the differencing. If d =0, the
data exhibits stationary and the order is denoted as (p, q), which is called ARMA process. If the data does not exhibit stationary, the first order differencing is
carried out for converting it into stationary, hence the model is denoted as (p, d, q).

FOUR STAGES OF ARIMA MODELING

Model Identification

This stage involves achieving variance and level stationary, and identifying tentative patterns using graphs, statistics, auto correlation coefficient function (ACF),
partial auto correlation co-efficient function (PACF), etc.

Estimation

Determining of model parameters by software applications form this stage and it has to be ensured that the estimation procedure converges as Melard procedure
is iterative.

Diagnostic Checking

Bayesian Information criteria (BIC), residual squared error (RSE) provides diagnostics for model fitting. The parameters must be significant and the residuals need
to be white noise and normal and Model should be technically defendable.

Forecasting

Forecasts are made after confirming insignificant ACF / PACF’s, of the ARIMA process random and normal errors validates model. All the four stages require
considerable care and work and they themselves are not exhaustive.

SELECTION OF MODEL CRITERION

Model selection can be made based on the values of certain criteria like log likelihood (log L), Akaike Information Criteria (AIC)/Bayesian Information Criteria (BIC)/
Schwarz-Bayesian Information Criteria (SBC). SBC is used which is given by

SBC=logo?+ (m logn)/n. ...(6)

RESIDUAL ANALYSIS

Residuals are differences between the one-step-predicted output from the model and the measured output from the validation data set. Thus, residuals represent
the portion of the validation data not explained by the model. Different types of error measurement namely

1. Mean Absolute Error (MAE)

2. Root Mean Square Error (RMSE)

Mean Absolute Error (MAE)

It is the difference between the measured value and “true” value. The Mean Absolute Error (MAE) is the average of all absolute errors. The formula is:

| n
o Jug
MagE= =1 (7

=y, =3,

. (5)

Where n is the number of errors and
Root Mean Square Error (RMSE)
Root Mean Square Error (RMSE) measures how much error there is between two data sets.

n

;(y, -3,)

RMSE =
n (8)

RESULTS AND DISCUSSION

For the analysis data from 1991 - 2019 is considered. The data consist of the food grains production of India. In this work we have considered food grains production
of prediction for ARIMA and regression models. The data is taken from www.Agricoop.co.nic.in. The results obtained are as follows:
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FIGURE 1: ACTUAL AND ESTIMATED VALUES OF FOOD GRAINS PRODUCTION USING REGRESSION MODEL

Actual and Estimated values of Foodgrans Production
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e=@==Actual Value  e=@==Estimated Value

In figure 1 shows that actual and estimated values of food grains production using Regression model.
ANALYSIS OF FOOD GRAINS PRODUCTION USING ARIMA
Here the ARIMA model seems to be the best fit and also forecasting has been done. The Non-stationary of the data is viewed from the following line graph.

FIGURE 2: LINE GRAPH OF FOOD GRAINS PRODUCTION
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TABLE 1: ACF AND PACF OF FOOD GRAINS PRODUCTION

Autocorrelation Functions of Food grains Production
Box-Ljung Statistic
Lag | Autocorrelation | Std. Error® | Value | df | Sig.
1 -.242 .179 1.827 |1 |.176
2 -.312 .176 4971 |2 |.083
3 .098 .173 5291 |3 |.152
4 .014 .169 5298 |4 |.258
5 .042 .165 5363 |5 |.373
6 -.124 .162 5950 |6 |.429
7 .136 .158 6.691 |7 |.462
8 .017 .154 6.703 |8 |.569
9 -.073 .150 6.941 |9 |.643
10 |-.030 .146 6.982 |10 |.727
11 |-.038 .142 7.055 |11 |.795
12 | -.043 .138 7.152 | 12 | .847
13 |.139 134 8.229 |13].828
14 | .157 129 9.715 |14|.783
15 |-.218 124 12.797 | 15 | .618
16 |-.076 .120 13.204 | 16 | .658

Table 1 shows that the Q value is 13.204 for k=16. We compare this to the Chi square distribution with 16-2=14 degrees of freedom. Here the calculated value is
less than the table value, i.e., 13.204 < 23.68. It concluded that Q is not significant. The residuals can consider as a white noise series.
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ACF AND PACF FOOD GRAINS PRODUCTION
In order to make the points stationary, first order differencing carried out. Below the graphs give the details on the first order differencing.

FIGURE 3: AUTOCORRELATION AND PARTIAL AUTOCORRELATION GRAPH FOR FIRST ORDER DIFFERENCING
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TABLE 2: BIC VALUES OF ARIMA (p, d, q)

ARIMA (p,d,q) | Normalized BIC
ARIMA(1,1,0) 5.759
ARIMA(0,1,1,) | 5.463
ARIMA(1,1,1) 5.579
ARIMA(2,1,0) 5.725
ARIMA(0,1,2) | 5.548
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When comparing with other models, the smaller BIC statistic value indicates the better fitting model. The specified order is an ARIMA (0,1,1) and hence the model
is fitted and the forecasting is done.

FORECASTED VALUES OF ARIMA (0,1,1)

The table given below shows the details of the forecasted values using the ARIMA (0, 1, 1) model. The range, i.e., the Upper Control Limit (UCL) and the Lower
Control Limit (LCL) are also given.

TABLE 3: FORECASTED VALUES, LCL AND UCL

2020 |2021 |2022 |2023
Food grains production | Forecast | 301.00 | 308.65 | 316.53 | 324.66
UCL 327.02 | 334.75 | 342.72 | 350.92
LCL 274.98 | 282.55 | 290.35 | 298.39

FIGURE 5: ACTUAL AND PREDICTED VALUES OF FOOD GRAINS USING ARIMA MODEL

Actual and predicted Values of Foodgrains using ARIMA Model
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e=@== Actual Value  e=@==Predicted Value
In figure 5 shows that actual and predicted values of food grains using ARIMA model
FIGURE 6: RESIDUAL ANALYSIS OF FOOD GRAINS PRODUCTION USING ARIMA AND REGRESSION MODEL

Residual Analysis

16
13.58
14 12.84
12
10.81
9.71

10

8

6

4

2

0

MAE RMSE

B Regression W ARIMA

In figure 6 shows that mean absolute error and root mean square error is minimum in ARIMA model when compared to the regression model.

CONCLUSION

Inferences based on the Regression model and Autoregressive Integrated Moving Average (ARIMA) model for the food grains production are given below. From
the residual analysis mean absolute error and root mean square error is minimum in ARIMA model when compared to the regression model. So, ARIMA model is
best for prediction of food grains production of India. The best model that fit was the ARIMA model and also forecasted. The corresponding Upper limit and the
Lower limits are also given for the respective years. The model, ARIMA (0,1,1) was found as the best fit for the food grains with BIC =5.463, when considering the
forecasted values, there is an increasing trend pattern from 2020 to 2023 years. The food grains have increased from 301.00 to 324.66.
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