-

GLOBAL JOURNAL

OF MANAGEMENT AND BUSINESS RESEARCH: G

Interdisciplinary

Offshore. Floating Renewable  FRrSSsisss - Smulahon bosed Evo|uc1’r|on
T _—E S nghllghts FERIEE S SRS S S
/Recommendohons for Policymakers R EEa——— N|ger|on Agr|cu|’rur0| Cooperohves =55

4

. i‘scover‘ing Thoughts, Inventing Future
VOLUME 15 ISSUE 4 VERSION 1.0

© ZOOMagement and Business Research , USA



GLOBAL JOURNAL OF MANAGEMENT AND BUSINESS RESEARCH: G
INTERDISCIPLINARY




GLOBAL JOURNAL OF MANAGEMENT AND BUSINESS RESEARCH: G
INTERDISCIPLINARY

VOLUME 15 ISSUE 4 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



© Global Journal of
Management and Business
Research. 2015.

All rights reserved.

This is a special issue published in version 1.0
of “Global Journal of Science Frontier
Research.” By Global Journals Inc.

All articles are open access articles distributed
under “Global Journal of Science Frontier
Research”

Reading License, which permits restricted use.
Entire contents are copyright by of “Global
Journal of Science Frontier Research” unless
otherwise noted on specific articles.

No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including
photocopy, recording, or any information
storage and retrieval system, without written
permission.

The opinions and statements made in this
book are those of the authors concerned.
Ultraculture has not verified and neither

confirms nor denies any of the foregoing and
no warranty or fitness is implied.

Engage with the contents herein at your own
risk.

The use of this journal, and the terms and
conditions for our providing information, is
governed by our Disclaimer, Terms and
Conditions and Privacy Policy given on our

website http://gl obaljourna s.us'terms-and-conditi on/

menu-id-

By referring / using / reading / any type of
association / referencing this journal, this
signifies and you acknowledge that you have
read them and that you accept and will be
bound by the terms thereof.

All information, journals, this journal,
activities undertaken, materials, services and
our website, terms and conditions, privacy
policy, and this journal is subject to change
anytime without any prior notice.

Incorporation No.: 0423089
License No.: 42125/022010/1186
Registration No.: 430374
Import-Export Code: 1109007027
Employer Identification Number (EIN):
USA Tax ID: 98-0673427

Global Journals Inc.

(A Delaware USA Incorporation with “Good Standing ’; Reg. Number: 0423089)
Sponsors:Open Association of Research Society
Open Scientific Standards

Publisher s Headquarters office

Global Journals Headquarters

301st Edgewater Place Suite, 100 Edgewater Dr.-Hl,
Wakefield MASSACHUSETTS, Pin: 01880,
United States of America

USA Toll Free: +001-888-839-7392
USA Toll Free Fax: +001-888-839-7392

Offset Typesetting

Global Journals Incorporated
2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,
Pin: CR9 2ER, United Kingdom

Packaging & Continental Dispatching

Globa Journals
E-3130 Sudama Nagar, Near Gopur Square,
Indore, M.P., Pin:452009, India

Find a correspondence nodal officer near you

To find nodal officer of your country, please
email us at local@globaljournals.org

eContacts

Press Inquiries: press@globaljournals.org

Investor Inquiries: investors@globaljournals.org
Technical Support: technology@globaljournals.org
Media & Releases: media@globaljournals.org

Pricing (Including by Air Parcel Charges):

For Authors:
22 USD (B/W) & 50 USD (Color)
Yearly Subscription (Personal & Institutional):
200 USD (B/W) & 250 USD (Color)


http://www.globaljournals.org/global-journals-research-portal/guideline/terms-and-conditions/menu-id-260/
http://www.globaljournals.org/global-journals-research-portal/guideline/terms-and-conditions/menu-id-260/
http://www.globaljournals.org/global-journals-research-portal/guideline/terms-and-conditions/menu-id-260/

INTEGRATED EDITORIAL BOARD
(COMPUTER SCIENCE, ENGINEERING, MEDICAL, MANAGEMENT, NATURAL

SCIENCE, SOCIAL SCIENCE)

John A. Hamilton,"Drew" Jr.,
Ph.D., Professor, Management
Computer Science and Software
Engineering

Director, Information Assurance
Laboratory

Auburn University

Dr. Henry Hexmoor

IEEE senior member since 2004

Ph.D. Computer Science, University at
Buffalo

Department of Computer Science
Southern lllinois University at Carbondale

Dr. Osman Balci, Professor
Department of Computer Science
Virginia Tech, Virginia University
Ph.D.and M.S.Syracuse University,
Syracuse, New York

M.S. and B.S. Bogazici University,
Istanbul, Turkey

Yogita Bajpai

M.Sc. (Computer Science), FICCT
U.S.A.Email:
yogita@computerresearch.org

Dr. T. David A. Forbes

Associate Professor and Range
Nutritionist

Ph.D. Edinburgh University - Animal
Nutrition

M.S. Aberdeen University - Animal
Nutrition

B.A. University of Dublin- Zoology

Dr. Wenying Feng

Professor, Department of Computing &
Information Systems

Department of Mathematics

Trent University, Peterborough,

ON Canada K9J 7B8

Dr. Thomas Wischgoll

Computer Science and Engineering,
Wright State University, Dayton, Ohio
B.S., M.S., Ph.D.

(University of Kaiserslautern)

Dr. Abdurrahman Arslanyilmaz
Computer Science & Information Systems
Department

Youngstown State University

Ph.D., Texas A&M University

University of Missouri, Columbia

Gazi University, Turkey

Dr. Xiaohong He

Professor of International Business
University of Quinnipiac

BS, Jilin Institute of Technology; MA, MS,
PhD,. (University of Texas-Dallas)

Burcin Becerik-Gerber

University of Southern California

Ph.D. in Civil Engineering

DDes from Harvard University

M.S. from University of California, Berkeley
& Istanbul University



Dr. Bart Lambrecht

Director of Research in Accounting and
FinanceProfessor of Finance

Lancaster University Management School
BA (Antwerp); MPhil, MA, PhD
(Cambridge)

Dr. Carlos Garcia Pont

Associate Professor of Marketing

IESE Business School, University of
Navarra

Doctor of Philosophy (Management),
Massachusetts Institute of Technology
(MIT)

Master in Business Administration, IESE,
University of Navarra

Degree in Industrial Engineering,
Universitat Politecnica de Catalunya

Dr. Fotini Labropulu

Mathematics - Luther College
University of ReginaPh.D., M.Sc. in
Mathematics

B.A. (Honors) in Mathematics
University of Windso

Dr. Lynn Lim

Reader in Business and Marketing
Roehampton University, London
BCom, PGDip, MBA (Distinction), PhD,
FHEA

Dr. Mihaly Mezei

ASSOCIATE PROFESSOR

Department of Structural and Chemical
Biology, Mount Sinai School of Medical
Center

Ph.D., Etvs Lornd University
Postdoctoral Training,

New York University

Dr. Sohnke M. Bartram

Department of Accounting and
FinanceLancaster University Management
SchoolPh.D. (WHU Koblenz)

MBA/BBA (University of Saarbriicken)

Dr. Miguel Angel Arino

Professor of Decision Sciences

IESE Business School

Barcelona, Spain (Universidad de Navarra)
CEIBS (China Europe International Business
School).

Beijing, Shanghai and Shenzhen

Ph.D. in Mathematics

University of Barcelona

BA in Mathematics (Licenciatura)
University of Barcelona

Philip G. Moscoso

Technology and Operations Management
IESE Business School, University of Navarra
Ph.D in Industrial Engineering and
Management, ETH Zurich

M.Sc. in Chemical Engineering, ETH Zurich

Dr. Sanjay Dixit, M.D.

Director, EP Laboratories, Philadelphia VA
Medical Center

Cardiovascular Medicine - Cardiac
Arrhythmia

Univ of Penn School of Medicine

Dr. Han-Xiang Deng

MD., Ph.D

Associate Professor and Research
Department Division of Neuromuscular
Medicine

Davee Department of Neurology and Clinical
NeuroscienceNorthwestern University
Feinberg School of Medicine



Dr. Pina C. Sanelli

Associate Professor of Public Health
Weill Cornell Medical College
Associate Attending Radiologist
NewYork-Presbyterian Hospital
MRI, MRA, CT, and CTA
Neuroradiology and Diagnostic
Radiology

M.D., State University of New York at
Buffalo,School of Medicine and
Biomedical Sciences

Dr. Roberto Sanchez

Associate Professor

Department of Structural and Chemical
Biology

Mount Sinai School of Medicine

Ph.D., The Rockefeller University

Dr. Wen-Yih Sun

Professor of Earth and Atmospheric
SciencesPurdue University Director
National Center for Typhoon and
Flooding Research, Taiwan

University Chair Professor

Department of Atmospheric Sciences,
National Central University, Chung-Li,
TaiwanUniversity Chair Professor
Institute of Environmental Engineering,
National Chiao Tung University, Hsin-
chu, Taiwan.Ph.D., MS The University of
Chicago, Geophysical Sciences

BS National Taiwan University,
Atmospheric Sciences

Associate Professor of Radiology

Dr. Michael R. Rudnick

M.D., FACP

Associate Professor of Medicine
Chief, Renal Electrolyte and
Hypertension Division (PMC)

Penn Medicine, University of
Pennsylvania

Presbyterian Medical Center,
Philadelphia

Nephrology and Internal Medicine
Certified by the American Board of
Internal Medicine

Dr. Bassey Benjamin Esu

B.Sc. Marketing; MBA Marketing; Ph.D
Marketing

Lecturer, Department of Marketing,
University of Calabar

Tourism Consultant, Cross River State
Tourism Development Department
Co-ordinator, Sustainable Tourism
Initiative, Calabar, Nigeria

Dr. Aziz M. Barbar, Ph.D.

IEEE Senior Member

Chairperson, Department of Computer
Science

AUST - American University of Science &
Technology

Alfred Naccash Avenue — Ashrafieh



PRESIDENT EDITOR (HON.)

Dr. George Perry, (Neuroscientist)
Dean and Professor, College of Sciences

Denham Harman Research Award (American Aging Association)
ISI Highly Cited Researcher, Iberoamerican Molecular Biology Organization
AAAS Fellow, Correspondent Member of Spanish Royal Academy of Sciences

University of Texas at San Antonio

Postdoctoral Fellow (Department of Cell Biology)

Baylor College of Medicine
Houston, Texas, United States

CHIEF AUTHOR (HON.)

Dr. R.K. Dixit

M.Sc., Ph.D., FICCT

Chief Author, India

Email: authorind@computerresearch.org

DEAN & EDITOR-IN-CHIEF (HON.)

Vivek Dubey(HON.)

MS (Industrial Engineering),

MS (Mechanical Engineering)
University of Wisconsin, FICCT
Editor-in-Chief, USA
editorusa@computerresearch.org
Sangita Dixit

M.Sc., FICCT

Dean & Chancellor (Asia Pacific)
deanind@computerresearch.org

Suyash Dixit

(B.E., Computer Science Engineering), FICCTT
President, Web Administration and
Development ; CEO at IOSRD

COO at GAOR & 0SS

Er. Suyog Dixit

(M. Tech), BE (HONS. in CSE), FICCT
SAP Certified Consultant

CEO at IOSRD, GAOR & 0SS

Technical Dean, Global Journals Inc. (US)
Website: www.suyogdixit.com
Email:suyog@suyogdixit.com

Pritesh Rajvaidya

(MS) Computer Science Department
California State University

BE (Computer Science), FICCT
Technical Dean, USA

Email: pritesh@computerresearch.org
Luis Galarraga

JIResearch Project Leader
Saarbriicken, Germany



CONTENTS OF THE ISSUE

Vi.
Vii.
Viii.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Student Age as an Impact Factor for Student Evaluations of Instruction. 7-7
Reliability Assessment of Offshore Floating Renewable Structures by AHP
Methodology. 9-13

Strengthening Libor & Rate-Setting Processes: Recommendations for
Policymakers. 15-17

Simulation-Based Evaluation of Two-Sample Data in Presence of Less-Than-
Detectable (LTD) Datain the Classical Domain. 19-25

Caracterizando a un Grupo De Empresas Paraguayas a Través De Sus
Proyectos De Innovacion. 27-34

Nigerian Agricultural Cooperatives and Rural Development in Ivo L.G A,
Ebonyi State, Nigeria. 35-43

Fellows

Auxiliary Memberships

Process of Submission of Research Paper
Preferred Author Guidelines

Index



SV 3 GLOBAL JOURNAL OF MANAGEMENT AND BUSINESS RESEARCH: G
EREBEEARRRE [ NTERDISCIPLINARY

Eg_ﬁ’“ﬁ,é Volume 15 Issue 4 Version 1.0 Year 2015

%;ﬁ- ’ Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4588 & Print ISSN: 0975-5853

Student Age as an Impact Factor for Student Evaluations of
Instruction
By Katja Specht & Wolfgang Gohout

University of Applied Sciences Mittelhessen, Germany
Abstract- Student Evaluations of Instruction (SEl) are an important issue in countries like the USA,
where the evaluation results can impact professional promotion chances and salary of faculty.
According to Seldin [11], the percentage of American colleges using SEI grew from 29% in 1973
to 68% in 1983 and to 86% in 1993. Consequently, the adequacy of SEI has been examined
extensively, and many statistical studies have been published. Non-instructional factors, which
cannot be influenced by instructors, may bias the evaluation rating and should be identified and
eliminated for a fair comparison. But in many cases, a mere linear regression of SEl on such
potential factors is not adequate.

Keywords: evaluation, extrinsic impacts, generalized linear models, regression, student age.

GJMBR - G Classification : JEL Code : 129

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

Strictly as per the compliance and regulations of:

© 2015. Katja Specht & Wolfgang Gohout. This is a research/review paper, distributed under the terms of the Creative Commons
Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.



Student Age as an Impact Factor for Student
Evaluations of Instruction

Katja Specht * & Wolfgang Gohout °

Abstract- Student Evaluations of Instruction (SEl) are an
important issue in countries like the USA, where the evaluation
results can impact professional promotion chances and salary
of faculty. According to Seldin [11], the percentage of
American colleges using SEI grew from 29% in 1973 to 68%
in 1983 and to 86% in 1993. Consequently, the adequacy of
SEl has been examined extensively, and many statistical
studies have been published. Non-instructional factors,
which cannot be influenced by instructors, may bias the
evaluation rating and should be identified and eliminated for
a fair comparison. But in many cases, a mere linear
regression of SEl on such potential factors is not adequate.
This paper proposes a proper approach to such situations,
namely Generalized Linear Models (GLM). The estimation
algorithm will be presented step-by-step so that it can be
replicated with own data. Eventually, the estimated model will
be used to eliminate the extrinsic impacts.

Keywords: evaluation, extrinsic impacts, generalized
linear models, regression, student age.

I. [NTRODUCTION

tudent Evaluations of Instruction (SEl) are very
Swidespread and common practice in countries,

where the evaluation results are applied for
professional promotion chances and salary of faculty. In
countries like Germany, SEI are used as an instrument
for the internal quality management and teaching
improvement process. This instrument is also of growing
interest in the accreditation process of study programs
and universities.

The intrinsic impact factors of the evaluation
ratings are the single items of the evaluation
questionnaire, which are answered by the students. But
many statistical investigations have shown that there are
undesirable extrinsic factors, like class size or the
quantitative exposition of the course, which are
noninstructional by nature and, therefore, should be
eliminated for a fair comparison of the evaluation ratings.
Costin, Greenough and Menges [2] presented a review
of empirical studies regarding student ratings. They con-
cluded that SEI can provide reliable and valid information
on the quality of courses and instruction but for further
interpretation extrinsic factors should be taken into

Author a. Department of Business Administration and Engineering
Technische Hochschule Mittelhessen (THM) Wilhelm-Leuschner-Str. 13
D-61169 Friedberg Germany. e-mail: katja.specht@wi.thm.de

Author o: Department of Business Administration and Engineering
Pforzheim University of Applied Sciences Tiefenbronner Str. 65 D75175
Pforzheim Germany. e-mail: wolfgang.gohout@hs-pforzheim.de

account. Already Heilman and Armentrout [6], Lovell
and Haner [8], McDaniel and Feldhusen [9] and
Hamilton [5] have shown that teachers of large classes
may receive lower ratings. Hoefer, Yurkiewicz and Byrne
[7] assessed significant  differences  between
undergraduate and graduate SEl. For that matter,
Brightman [1] states that it is unfair to compare a faculty
member teaching a required core class with another
faculty member teaching a senior-level elective course.
Peterson, Berenson, Misa and Radosevich [10] have
recommended to establish appropriate sets of norming
reports in which possible semester factor effects are
considered.

It is tempting to perform a linear regression of
the evaluation ratings on the non-instructional factors
by the least-squares principle and to use the
estimated model for the compensation procedure. But,
this will only be admissible, if the latent variable is
normally distributed. This can be tested by using the
residuals from the regression as a proxy for the latent
variable. Frequently, a dependent variable, like
evaluation ratings, is skewed to the right. This, in turn,
usually prevents the residuals from being normal. At
least, this occurs with our data.

Therefore, our investigation focuses on a proper
methodical approach of estimating a non-linear model.
After a description of the data we shall present the
Maximum-Likelihood (ML) estimation of a so-called
Generalized Linear Model (GLM) step-by-step. The
presentation is sufficiently detailed, so that the reader
can, for instance, apply the procedure to own data
with a matrix-based programming software like
MATHLAB or GAUSS. We restrict our presentation to
one non-instructional factor, namely 'student age' or,
more precisely, the semester counter of the evaluated
course. The proposed procedure can easily and
obviously be extended to more non-instructive factors.
Eventually, we shall show how to use the estimated
model to correct actual and future evaluation ratings

properly.
[I.  DaAta

We have collected n = 140 evaluation ratings z;
from seven-semester Bachelor programs from the
Business Unit of a German University of Applied
Sciences together with the semester counter (one to
seven), to which the evaluated course regularly belongs.
The evaluation ratings are means from a five—point Likert

© 2015 Global Journals Inc. (US)
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scale, where the choice 'one' is best and 'five' is worst.
Unfortunately, the evaluation ratings are not normally
distributed. More precisely, the standardized measure of
skewness is 1.05 and the standardized measure of
kurtosis is 4.51, indicating that the dependent variable is
skewed to the right with a kurtosis much larger than
that of the normal distribution. This results in non-

z

1

yi = g(z) =

The value of A, which minimizes the absolute ske
wness of the transformed variables can be calculated
numerically and is about 0.45 for our data. If we apply
the rounded value 0.5, then we receive a standardized
measure of skew-ness ofabout 0.03 and a standardized
measure of kurtosis of about 2.85. The hypothesis of
normality for the transformed variables y; cannot be
rejected by any test. The skew-ness—kurtosis test of
D'Agostino, Belanger, and D'Agostino Jr. [3] yields a p—
value above 90%. The transforming function g is called
link function'.

vi = E(yi|X) + &,

X denotes the design matrix. In our example, it
consists of a first column of ones, representing the
constant, and a second column with the semester
counts. Further columns may be appended for
additional non-instructional factors. The latent variables
g are independent and identically (iid) distributed,
representing the noise.

In a GLM, the dependent variable must belong
to the exponential family and its expected value, given
the design matrix X, may be a non-linear function h of
the linear predictor XB:

ni=xiB,  pi:=h(n),

yi=W1 Y,

Consequently, the following diagonal matrices
depend on B:

D := diag(d,, ..., d,),

The goal is to receive a solution of the non—
linear equation system s(B) = 0, where s(B) is the

s(B)

Now, the ML estimator may be
approximated by the following equations:

9B

iteratively

_ 0I(Bly. X)

normal residuals from a linear least-squares regression.
And this prevents inferential conclusions of such a
regression, like t-values and p-values. The usual
methodology is no longer valid in this case.

Luckily,aBox Cox transformation of the
evaluation ratings z can convert the ratings
in (approximately) normally distributed values y;:

-1 )
~ N(u, o).

The normal distribution belongs to the

so—called ‘'exponential family’. This admits the

estimation of a GLM, which will be specified in the next
section.

[1I. METHODOLOGY AND EXEMPLARY RESULTS

a) GLM estimation

The most general form of a regression model
explains a variable by the sum of its (conditional)
expected value and of some noise:

Ej ~ N(O, (72)

= E(yilX) = h(XB)

In our example, the column vector B consists of
two unknown parameters, Bp and B4, and h is the
inverse of the link function g and is called 'response
function'.

The following ML estimation procedure is
explained in more detail in Fahrmeir, Kneib, and Lang
[4]. Let x; be the i-th row of the design matrix X. Then we
need the following symbols:

T odn o2
= (g, ey o)

W = diag(wy, ..., w,)

functional vector of partial derivatives of the log-
likelihood function:

= X'D(y — p)/o?

B(k+1) — (X/ W(k)x)flxl W(k)y(k)

with

© 2015 Global Journals Inc. (US)
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We have started the iterations with the least-
squares estimator B(O) = (X'X)*Xy.

In order to estimate o2, which depends on 3, we
first have to eliminate duplicate rows in X. We denote the
reduced design matrix by X. Note, that in our example it

has just seven rows due to the seven semester counts.
The yi have to be averaged toy;, j= 1,... 7,within the
seven groups of identical rows of X. Let n; denote the
number of observations in group j. Then, the variance
can be estimated in each step of the iteration:

7
. 1 . 2
52(AUHD)Y = T Z nj - <}7J _h ()g{ﬁ(kﬂ)))
=1

Here, p is the number of columns of X, in our
example: p = 2.

Table 1 shows the five iterations, which are
needed for convergence in our example.

lable 1 : Iterations of the Fisher—Scoring algorithm

P 3(0) 1)
0 1
1 01519 —0.0307
2 —0.2679 —0.0419
3 —0.4696 —0.0502
4 —0.5006 —0.0523
5 —0.5012 —0.0524

(B s(3)
—0.1772 —-0.6619
—0.1482 —0.5554
—0.1323 —-0.5017
—0.0166 —0.0651
0.0000  0.0000

Therefore, we receive the following estimated model:

y = h(XB)

The residuals from this model are clearly
normal. Thus, they can be 'studentized' in order to

with

Ei
6"\/1-/7,‘,’

In a second step, the standardized residuals will
be transformed into a Student distribution:

r =

B = (—0.5012, —0.0524)’

eliminate outliers. In a first step, the residuals €; have to
be 'standardized":

with h,',' = X;(X’X)_IX;

n—p-—1
rri=r | ———— ~ thp
i i n—p— r;2 n—p—1
We choose to define an outler as an have excluded ten observations leading to n = 130

observation with an absolute studentized residual
above the percentage point of order 0.975. This yields a
5% probability of an error of first kind. In our example we

y = h(Xp)

b) Model diagnostics

For model diagnostics, we can test the
hypothesis Hy : CB = c by the asymptotically Xf—
distributed Wald statistic:

w=(CB—c)(CF(B)

A,

where r is the rank of C and F(3) =X'WX is the Fisher
information matrix. In our example, the Wald statistic for
Ho : By = 0 amounts to 34.32 with a p-value of almost

observations, to which the whole procedure is applied
again. This final estimation yields:

with 3 = (—0.5078, —0.0555)’

')y HCh—e) ~ X

zero. And the Wald statistic for Hp : 3; = 0 amounts to
6.79 with a p-value of 0.0091. Thus, both coefficients
are highly significant.

© 2015 Global Journals Inc. (US)
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The ML estimatorBis (approximately) normally

distibuted with covariance matrix F(3)™1. Then, the
transformed variable y may be estimated or predicted

C) Back transformation
Eventually, we have to come back to the
original evaluation ratings z;. To this end, we apply a

like this: . Taylor series approximAation of the response function h,
y = E(y|X) = h(XB) centered at 1t = h(Xp):
hy) = (1 —y/2)"?
~h(y) = (1= p1/2)2 + (1= p/2)(y — )+
> (/2 — )

The Taylor series approximation of the response
function enables the conclusion for the evaluation
ratings:

2 = E(2|X) = E(h(y)|X) ~ E(h(y)|X)

3
=(1-p/2)2+
N 3
= (1= h(XB)/2)? + 3
Because the expectation values of odd powers

in the Taylor series are zero, the approximation error
(with some 9 € [0, 1]) is limited to:

W (y + (1= 9)p)

(1—p/2)7%- V(y|X)

(1= h(XB)/2)~* - 8%(B)

(y — p)* < 0.0004

41

This may be imagined to be negligible.

Table 2 shows the estimated evaluation ratings
in the last column for each group of identical co-
variables:

Table 2 : GLM-estimated evaluation ratings

i X1 )~<i,2 Vi E(z|X)
1 1 1 0.6134 2.1661
2 1 2 05890 2.0853
3 1 3 05660 2.0136
4 1 4 0.5443 1.9495
5 1 5 05239 1.8921
6 1 6 05046 1.8402
7 1 7 0.4863 1.7933

It is clearly seen that the expected ratings in the
last column are falling, and therefore getting better, with
raising semester count in the third column. Thus,
advanced students tend to be more patient with
instructors.

d) Compensation
In the simple linear model y = X3 +¢, the
elimination of the impact of the 'extrinsic' factors in X is

Yo = X:B‘i‘éo

© 2015 Global Journals Inc. (US)

realized by the correction of the mean value of the
dependent variable by the individual residual €. of an
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The analogous procedure in a GLM vyields:

Table 3 illustrates the consequences of these
compensations for some randomly chosen ratings.

Table 3 : Some examples of proper corrections of evaluation ratings.

2. g(z) x[2] h(xp) ¥ Ye z,
3.7 0.9602 1 0.6088 0.5395 0.8910 3.2521
1.5 0.3670 1 0.6088 0.5395 0.2977 1.3804
24 0.7090 2 0.5833 0.5395 0.6652 2.2452
1.4 03097 7 0.4768 0.5395 0.3724 1.5099
The arbitrary ratings z. are corrected into the  dummies. This will drop the assumption of a

expected direction and vyield the values in the last
column. The ratings of early semesters are lowered, thus
improved, and ratings of late semesters are raised, thus
penalized.

e) Semester dummies
Now, we are going to model the impact of the
categorical variable ‘'semester count' by semester

monotonous influence in favour of more flexibility. We
choose the first semester as the reference category. The
dummy variables S;, 1 = 2,.. ., 7, are defined to be 'one',
if the course is affiliated to semester /i, and 'zero
otherwise. The related GLM reads:

y=h(XB)+e=h(Bo+P1-Sa+ - +B6-5)+e¢

with the (n X 7)-dimensional design matrix
X=(1,5%,..,5)

The estimation procedure is the same as
before. Six outliers can be identified in this model,

leaving behind a sample number of n = 134 and the
following vector of estimated coefficients:

B = (—0.6484, 0.1065, 0.0545, —0.0216,
—0.3271, —0.3130, —0.1657)’

Again, the conclusion for the original ratings is
performed by a Taylor series approximation of the
response function. This yields the following expected
evaluation rating values, dependent on the semester
count:

Semester ‘ 1 2 3

4 5 6 7

E(z|X) ‘2.0171 2.1669 2.0894 1.9907 1.7126 1.7224 1.8403

Evidently, with our data the evaluation ratings
are 'raising' in the beginning and in the last three
semesters. And they are 'falling back' in the middle part
of the study program. But, remember that evaluation
ratings are like 'grades' in our example, meaning that a
'high rating' is equivalent to a 'low grade'.

The residuals of this regression are clearly
normal. The p-value of the skewness—kurtosis test is
about 45%. The simultaneous significance of the dummy
variables may be tested by the hypothesis Hy : CB = ¢
with:
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The asymptotically X%—distributed Wald statistic

has a p-value less than 0.00001. Therefore,

the

simultaneous impact of the dummy variables is clearly

significant.

Table 4 demonstrates the way of compensation
for the non-instructional factor 'semester count' for seven

O OO OO
_H O O OO Oo
O OO O oo

exemplary evaluation ratings. Observed ratings z. have
to be reduced (i.e. improved) in the first four semesters
and else raised (i.e. deteriorated). The corrected rates
are listed in the last column.

Table 4 : Some examples of proper corrections of evaluation ratings with semester dummies.

z g(z) x[2] h(xB) 'y A z

27 0.7828 1 05703 0.5389 0.7514 2.5659
25 07351 2 0.6191 0.5389 0.6549 2.2107
22 0.6516 3 0.5945 0.5389 0.5960 2.0291
2.1 06199 4 05611 0.5389 0.5976 2.0339
20 05858 5 0.4518 0.5389 0.6729 2.2711
1.8 05093 6 0.4561 05389 0.5921 2.0179
15 03097 7 05051 0.5389 0.4008 1.5640

IV.  CONCLUSIONS

Evaluation ratings are an important instrument
in quality management of teaching. Several non-
instructional  factors may bias the intended  evaluation
of the instructor. It is essential to assess the quantitative
influence ofthose non-instructional factors in order to
compensate the evaluation ratings for these extrinsic
factors and achieve a fair comparison.

It is tempting to perform a linear least-squares
regression of the evaluation ratings on the non-
instructive factors. The estimated model could easily be
used to eliminate the extrinsic impact. But, if the
residuals from this regression are not normally
distributed, the results will not be reliable. Another
method of estimation has to be applied.

At least with our SEI data, the residuals from a
linear least—squares regression on student's age are
skewed and far from beeing normal. But a proper Box-
Cox transformation of the evaluation ratings yields a
normally distributed dependent variable. This, in turn,
enables the maximum likelihood estimation of a GLM.
This procedure is not quite common. Therefore, it is
explained in detail in this paper.

Once we have estimated a valid model, we can
use it to eliminate the impact of the considered co-
variable. Due to the non-linear GLM approach, this task
requires a Taylor series approximation of the response
function, which can be fairly easily performed. In our
example, the expected evaluation ratings are getting

© 2015 Global Journals Inc. (US)

better with rising semester count. Students seem to get
more indulgent with growing age.

Finally, we have conducted.the GLM regression
of the transformed evaluation ratings on semester
dummy variables. Now we receive more flexible, non-
monotonic  impacts of the semester count on
evaluation ratings. Especially with small data sets, this
might be the better approach.

An important message of this paper should be
to carefully inspect the assumptions of an applied
method. In many cases, these assumptions may not be
met by the data. In these cases a less familiar
procedure may serve as an alternative.
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Reliability Assessment of Offshore Floating
Renewable Structures by AHP Methodology

loannis Dagkinis “ & Nikitas Nikitakos °

Abstract- The aims in selection the power generation system at
offshore renewable energy production structures are the
sustainability and the reduction of risk in order to achieve
efficient operation, to enhance environmental friendly
behaviors, to increase the safety and positively contribute to
the overall operability management of the systems. In this
article the use of multi criteria decision method on offshore
energy structures is presented in order to provide, through the
application of analytic hierarchy process (AHP) method, a
model for assessing reliability based on qualitative (historical
data) and quantitative (experts opinion) characteristics.
According to the above method, data are evaluated and
compared in pairs and the results may provide information on
the improvements that will be included in the development of
offshore structures in order to increase the probability of
success, the structure reliability in energy production and its
sustainability, depending on the choice of technology which
will be installed. A field study for a floating desalination unit
working with wind and waves installed in an isolated Greek
island is presented to verify the proposed methodology. The
results will assist the development of similar designs of large
scale floating offshore installations which are essential in
fighting water scarcity and electrification of isolated insular
areas.

Keywords: renewable energy assessment; AHP; multi-
criteria decision making.

I. INTRODUCTION

he challenge to found clean, sustainable
Talternatives to fossil fuels has increased rapidly in

recent decades. Furthermore energy efficiency is
among the main factors for ensuring sustainable
development and the entire energy generation industry
must change from fossil fuels to renewable energy
sources — the sun, wind, waves and tides. Hence, the
vast energy reserves of renewable energy sources can
help to ensure that future adequacy with low cost and to
provide independence from fossil energy sources.
Immense challenges and opportunities lies ahead as the
global energy industry makes this change to the inbred
energy production.

The construction of offshore wind farms has
been extended in many European countries, but off-
shore wind energy will soon need to address areas
beyond the shallow, congested southern North Sea if
the goals set by policy makers and industry are to be

Author a o Ph.d Candidate University of Aegean dept. of Shipping,
Trade and Transport Korai 2a Chios Greece.
e-mails: idag@aegean.gr, nnik@aegean.gr

reached. Most other seas with good wind are much
deeper, making fixed foundations uneconomic.

This sector is quite underdeveloped in Greece.
Up until now, there isn’t any offshore wind farm under
operation, while 37 studies are waiting for approval,
three are in the stage of early planning and five have
already been rejected [1]. On these sectors should be
added the offshore desalination unit that works
autonomous in pilot operation at Aegean Sea with
power from a wind turbine [2].

The offshore systems are very large and
complex and they include technical, economical,
environmental and social components [3]. So the key
factors that should be taken into account for the viability
of renewable energy power systems are environment
adaptation technology advances, economic feasibility
and social acceptance. Nowdays offshore renewable
energies installations show a great potential for further
exploitations in this framework [4]. Thus exploitation aim
of the abundant energy resources, either from the wind
or from sea waves should be investigated and ensure
that in the long term, the supply of energy will come
from reliable, safe, efficient and economical accessible
natural sources.

The aim of this article is to provide through an
integrated implementation of analytic hierarchy process
(AHP) multicriteria analysis a tool in order to select the
most appropriate power generation installation in
offshore structure. This method can be used for
evaluation of an offshore system either for the provision
of electricity to the mainland or for the consumption
expected in an integrated production system for drinking
water as this research. Accordingly, the first part
introduces the aspects related the power production
from wind, wave and the combination of wind-wave
technologies, and an introduction of AHP method, while
the second illustrates the application of the method for
evaluate each technology, followed by a discussion of
the results obtained from this analysis.

[I.  RENEWABLE POWER PRODUCTION
TECHNOLOGIES
The main factors that affect the selection of a
technology for offshore structures have to satisfy the
friendly to the environment and the autonomous

operation. Environment friendly means that it does not
have any side effects and autonomous means that the
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floating structure operates unmanned and that energy
became from renewable source. The selected
evaluation systems are the following:

a) Wind turbine system

The main application of offshore wind turbines
is the production of electricity and its channeling into the
mainland electrical grid or into a local grid. The coupling
of wind turbines with desalination systems now is
technically feasible, and the desalination systems driven
by wind power could be a common renewable energy
desalination plant.

The investigated pilot wind turbine model has
the following features: (a) It has 30 kW in power, (b)
Variable pitch of blades and (c) Variable speed. The
role of the wind turbine is to provide energy for the
desalination of sea water. During the system operation
resulting that when the wind speed is high increased the
available energy and the system produces more water.
When the wind speed is low, energy production
decreases and resulting less water production with a
lower operational limit the 5KW. The mean water
production in this case to the system installation area
was 2,49 m¥h. This is the result based on the recorded
data of the pilot system.

b) Wave exploitation system

The other under consideration system of energy
production is an exploitation system of wave energy.
The global distribution of wave power resource is
expressed in the Figure 1.In this figure the wide range of
wave energy statistics for the offshore data points
distributed along the Atlantic and Mediterranean
European coasts is illustrated and the largest potential
are in east Mediterranean Sea. On the other hand a
large number of concepts (over 1000 techniques) are
available for wave energy conversion (WEC) [5], which
have been patented in Japan, North America, and
Europe. Despite this large variation in design, WEC
generally can be classified by their positions (on-shore,
near-shore or offshore), by their size (point absorbers,
versus large absorbers) or by their operating principle.

Figure 1 : The numbers on the map express the wave
energy potential at the specific site — the higher the
number, the greater the potential (kW/m) source:
www.ecowavepower.com T.W. Thorpe.

© 2015 Global Journals Inc. (US)

Shoreline systems have advantages like their
position which being close to the utility network, can
easy overhauled, and as waves reach the coast
attenuated as they travel through shallow water they
have a reduced likelihood to be exposed in extreme
weather conditions [6]. But this is one of the
disadvantages because the waves due to the shallow
waters loose some of their energy. The devices are
installed in relatively shallow waters and attached to the
seabed, which provides an appropriate stable base on
which the oscillating body can operate, but like the
shoreline devices drawback as shallow water causes a
decrease in potential energy of the wave. Finally
offshore devices are generally installed in deep waters.
The advantage of installation a WEC in deep water is
that it can obtain the exploitation of greater amounts of
energy because of the higher energy content in deep
water waves. In this paper regarding the needs of the
under consideration desalination system the model
studied was designed and constructed for the
exploitation of wave energy. The data used in this article
was exported of the research and implementation of this
wave energy system which was put into autonomous
operation as a trial. The specific wave devise has the
following characteristics a) Wave front of 8 meters, b)
Hydraulic power 25 kW, even if the waves have more
power and c) It utilizes 11% of the available wave
energy. Also, it is worth mentioning that while wind
varies significantly even at five minutes intervals, waves
remain stable enough for long periods [7]. The results
obtained from the trial operation of this system on
producing water from desalination system in the
investigated period of five years in weather conditions of
the area that was installed was 2,14 m%h.

c) Wind and wave combination system

The combination of a wind turbine in a platform
with a wave exploitation device becomes an important
contributor to energy production as in this case of
desalination system. The advantages of combining
offshore wind and wave energy into a single power
production system include reduced hours of zero power
output and reduced interhour variability. Both
advantages facilitate the integration of variable
renewable energy production to power grid [8]. The
different power output profile of combined systems
allows for a reduction in the required capacity of an
offshore batteries storage system which allows the safe
system operation. The design of a system which could
anchor in deep water in areas where wave and wind
conditions are ideal ensures a high level of predictable
and almost constant energy production.

With regard to the water production, the
combination of wind and wave device [9] can give
greater water production, as we can observe from the
following Figure 2. As it becomes easily understandable
in the case in which only the wind turbine operates,



much less water is produced compared with the case in
which both wind turbine and wave device operate
together. The reason is that waves remain stable
enough for long periods compared with the wind, which
can vary significantly [10].

2 ﬁlﬂlqmzzzﬁ:ﬂ]-

Figure 2 : Every 3 hours mean water production in a
month

The most indicative finding of the combined
power output is the smoother operation which provides
higher availability than the individual productions
systems. Both the peaks and the fast changes found in
the individual productions are reduced when these are
combined, and the percentage of time with null
production reduces to a minimum. Variability reduces up
to 31% and the percentage of time with zero production
decreases to 6% [11]. The quantity of the produced
water when a combination of wave and wind energy
system that powering the desalination system is used, is

increased compared to the previous systems, and can
give a mean water production of 3,26 m?/h.

[II.  AHP METHODOLOGY

The AHP is a methodology consisting of
structuring, measurement and synthesis, contributing to
help decision makers to cope with complex situations
proposed by Saaty in 1980 [12][13]. Use of pairwise
comparisons has inspired the creation of many other
decision-making methods. Besides its wide acceptance,
it also created some considerable criticism; both for
theoretical and for practical reasons [14].

Step-by-step procedure in using AHP is the
following: First define decision criteria in the form of a
hierarchy of objectives. The hierarchy is structured on
different levels from the top (the goal) through
intermediate levels (criteria and sub-criteria on which
subsequent levels depend) to the lowest level (the
alternatives).

Then the criteria, sub-criteria and alternatives
are evaluated according to their influence and their
importance for the corresponding element of the higher
level. For this purpose, AHP uses simple pairwise
comparisons to determine weights and ratings so that
the analyst can concentrate on just two factors at one
time. One of the questions which might arise when using
a pairwise comparison is: how important is the
“economic feasibility” factor with respect to the “Social
acceptance” attribute, in terms of the “Reliability of
offshore floating” (i.e. the problem or goal)? The answer
may be “equally important”, “weakly more important”,
etc. The verbal responses are then quantified and
translated into a score via the use of discrete 9-point
scales Table I.

Table 1 . Scale used for pairwise comparisons

Intensity of . .
. tensity o Value description Explanation
importance
1 Equal importance. i and j are equally important
3 Weak importance i is slightly more important than j
5 Strong importance i is strongly more important than |
7 Very strong importance. i is very strongly more important than j
9 Extreme importance i is absolutely more important than |
2,4,6,8 Intermediate values When a compromise in judgment is needed.

After a judgment matrix has been developed, a
priority vector to weigh the elements of the matrix is
calculated. Then Consistency Index (Cl)) and
consistency ratio (CR) calculated to ensure the
consistency of Criteria and Alternatives with respect to
the Goal and finally the final priorities are calculated. If
the matrix is inconsistent, evaluating must be made until

a consistency is achieved. The calculation of
inconsistency index as a ratio of the decision maker’s
inconsistency and randomly generated index is one of
AHP major advantages. Because through this index the
decision maker assures him that his judgments were
consistent and that the final decision is made well. The
inconsistency index should be lower than 0.10.
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Otherwise, a higher value of the inconsistency index
requires reassessment of pairwise comparisons,
decisions obtained in certain cases could also be taken
as the best alternative [15]. This matter of multiplying
and adding carried out over the whole of the hierarchy
and the results give to us the overall priorities and the
solution for making the decisions.

IV.  EVALUATION MODEL AND RESULTS

Offshore renewable and efficient energy
systems are preferred because they produce clean
energy, but unfortunately none of the alternative systems
can meet all the requirements solely. As pointed the
three alternatives are the wind turbine system, the wave
system and the combination of wind and wave system.
In order to assess the reliability of the different
renewable energy production systems are used and
each technology is compared with the others. The
criteria that are considered to assess the reliability and
adequacy of selected systems in this study are:

e The adaptation flexibility in technology advances,
which include the reliability of the system as result of

technological maturity and the adaptation ability of
each system to the technology improvements.

e Environmental impact of its installation to the
surrounding ecosystems and conformability on new
environmental demands are done without very
costly modifications.

e The Economic Feasibility which includes the
investment cost in comparison to service life, the
operational and the maintenance cost and its trends
on the chances for economical development to
have sustainability.

e The Social Acceptance as a part of renewable
energy technology implementation which can vary
because renewable energy structures affect the
residents’ visual disturbance and the safety when
they disturb the ship routes.

In the proposed model, a typical AHP hierarchy
developed in order to assessing the offshore renewable
technologies for reliable operation and through their
pairwise comparison to propose the best one in respect
of expert’s judgments as it's shown in Figure 3.

Offshore renewable technology
reliability assessment

Groal

—

.’/ -
Adaptation i i . .
Flexibility in Environmental Economic Social -
Technology impact Feasibility Acceptance | Criteria
Advances 0.1625 0.2531 0,0539
0,5305 /
ind Turbi R Wind - Wave
Wind 111.1;b111e W a\e::}_':,tem Combination Alternatives
0.3278 0,0974 0.5743

Figure 3 : Hierarchical structure and weights in Reliability assessment for offshore structures

The criteria are evaluated by five experts in
areas of research and development for offshore
structures, and technical departments. Also they taking
into account the recorded data, compare the criteria
one-to-one using the scale of Table I. With respect to
weights resulting in Figure 3, adaptation flexibility in
technology advances seems to be the most important
criterion in determination of alternatives. The importance
values are shown in figure 1 and the ranks for the
alternatives dealt within the study presented in Table |l
where shown that from the three technology alternatives
the wind and wave combination seems to be the best
for sustainable and reliable choice according AHP
methodology.

© 2015 Global Journals Inc. (US)

Table 2 : Ranks for the alternatives.

Power system Rank
Wind Turbine 2
Wave System 3
Wind - Wave Combination 1

V. DiscussioN

Due to the high potential of renewable energy
sources availability in  various regions and the
abundance of available technology the investigation that
could lead to the selection of technology or the
combination of technologies that will be used for
harnessing this energy is essential. Also the production
of energy from renewable sources would enhance the
effort towards sustainable development. But the
sustainability of structures using these technologies
should be ensured as far as possible through research



and development in order to overcome the
technological and economic implications which  still
exist.

Especially for countries with  abundant
renewable energy potential the exploitation could play
crucial role in enhancing their energy security and
reduce their dependences from fossil fuels. Furthermore
it could improve their environmental footprint by
reducing greenhouse gas emissions. Also the adoption
of renewable systems development will reduce the initial
investment costs through economies of scale. Therefore
the investigation by using multicriteria methodologies
(MCDM) will encourage the development; will propose
solutions to problems that may arise and will improve
the efforts in setting realistic goals.

VI. CONCLUSION

This paper presents a multi-criteria decision
making method for assessing different technologies and
determine the best alternative of renewable energy
production system in offshore structure. The AHP
approach is proposed as an efficient and effective
methodology to be used by decision makers. The
results of the decision analyses suggest that the wind
and wave combination is the best renewable energy
alternative in order to operates an autonomous
desalination system.
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Strengthening Libor & Rate-Setting Processes:
Recommendations for Policymakers

Dr. Kosrow Dehnad ® & Darius K. Dehnad °

I. [NTRODUCTION

he authors present two different models to better
Tunderstand and analyze the recent Libor scandal.

These models can be applied generally to other
rate-setting processes and can be used by
policymakers and regulators to effectively monitor
benchmarks for manipulation.

a) Basics of Libor

Libor was administered by the British Bankers
Association (BBA) with Thomson Reuters as the
calculation agent. For ten different currencies with 15
maturities each — a total of 150 rates every business day
— contributor banks would submit rates giving an
indication of the average rate at which they can obtain
unsecured funding in the London interbank market for a
given period, in a given currency. Every contributor bank
is asked to base their Libor submissions on the
following question: “At what rate could you borrow
funds, were you to do so by asking for and then
accepting inter-bank offers in a reasonable market size
just priorto 11 am?”

b) Manipulation of Libor

It should be noted that the submissions of
banking institutions are not necessarily based on actual
transactions. In fact, a bank is not legally required to
lend to other banks at the rate of its submission. So
while banks were not supposed to have a vested
interest in their reported rate, manipulation was
inevitable.

There are two general categories of Libor
manipulation — perception and trading. Perception-
based manipulation is an intentional under-reporting of
Libor to project an image of stability and health. Trading-
based manipulation is the intentional under-reporting,
over-reporting or holding constant of Libor to benefit
trading positions or trader compensation. Internal emails
uncovered from a Barclays trader revealed that even a
basis point (.01%) drop in the Libor rate could create a
few million dollars in gains for his positions.

A basic understanding of Libor is enough for the
purpose of this paper, but a more in-depth

Author a. Columbia University; New York, NY USA Samba Financial
Group. e-mail: kd11@columbia.edu

Author a: Morgan Stanley, New York, NY USA.

e-mails: darius@dehnad.org, darius.dehnad@morganstanley.com

understanding of Libor and the Libor fixing scandal can
be found in the Statement of Facts that was part of the
non-prosecution agreement between the United States
Department of Justice and Barclays.”

II.  GAME THEORY APPROACH

A bank estimates today’'s (unbiased) Libor
submission rate to be 1%. The bank wants today’s Libor
to be set lower than 1%. What rate should they submit to
increase the likelihood that Libor will be set in its favor?

The bank already knows the following setup of
the game:

e QOut of a total of 18 submitted rates, the highest four
and lowest four submissions are excluded from the
average.

e Significant deviations from the trimmed average will
attract the unwanted attention of regulators.

e The estimated standard deviation of the reported
rates from other agents will equal 1/10 = 10 bps,
i.e. the typical bid/offer (Libid/Libor) spread for
borrowing and lending between banks.

e Assuming the bank’s rate falls within the 10
averaged rates, the maximum contribution of the
submitted rate x would be (1% —x) / 10.

Under these conditions, a bank could adjust its
submission within a reasonable range of 12.5bps, give
or take a few basis points.

a) Formulation of Unbiased Conditions
We can mathematically represent the Libor
process as follows:

n—h
L= Si|/(n—k—h)
(2.)
Where

L: fair (unbiased) Libor rate

S;: rate submission of participant i

n: total number of participants surveyed

k: number of lowest submissions discarded
h: number of highest submissions discarded

We assume there is no collusion among
participants and every submission is independent. All

" http://www.justice.gov/iso/opa/resources/9312012710173426365941.
pdf
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submissions are samples from the same distribution
with density function f(x) and cumulative distribution
function F(x).

If a fair estimate of Libor is 1%, the distribution
can be uniform [0.9%, 1.1%] with a mean of 1% and
standard deviation of 12.9bps.

i. Example
Assume the 18 participants of the Libor process
provide the following submissions ordered lowest to
highest:

Participant | 1 | 2 | 3 |4 |5 |6 |7

9 10|11 (1213|1415 {16 [17 [18

Submission

0.90]0.93|0.94|0.94|0.95|0.96(0.98|0.99

1.00|1.00{1.02|1.03|1.03|1.04{1.05 [1.08 {1.08 [1.10

Ifk =4 and h = 4, then:

18—4 14
L=<Z 5i>/(18—4—4)= <25i>/10=1

i=4+1 i=5

b) Introduction of Manipulation

Now assume a participant has an interest in
Libor set under the fair rate, L. This participant passes
artificially depressed submission X, such that X; < S,
Keep in mind that an S; that is too low would have no
impact on L.

Our objective would be for X to be the (k + 1)
lowest number, the lowest number that would be
included in (not discarded from) the average calculation.
Our contribution to the calculation of the rate in that
case would be (L—x)/ (n—k—h).

To derive our expected benefit, we start by
noting that of the (n — 1) remaining participants there are
0-1Ck = (n=11/ (k! * (n -k ~-1))! ways of choosing the
lowest k estimates. The probability that all of these
estimates will give an estimate less than x is F(x)*. Of the
(n — k — 1) participants, the probability of submitting an
estimate higher than x is [1 — F(x)]” *~". Our expected
benefit from submitting rate x in place of our original
estimate Lisx * {(n—=1)!/ (k! * (n—k -1} * {Fx)"*[1
— Fe)]” % = Y}, Our underlying goal would be to
maximize the result of this equation. This maximization
can be carried out either numerically, or by taking the
logarithm of the above expression and putting its
derivative equal to zero.

To derive the zero of the equation we maximize
the logarithm of the equation In(x) + kK * In(F(x)) + (n — k
- 1) *In(1 = F(x)). To solve, we take the derivative of this
new equation and set it equal to zero: (1/x) + [k * f(x) /
FO)l-[n—k-1) *f(x) / (1 = F(x))] = 0. Alternatively, we
can formulate the equation as: [F(x) * (1 - F(x))] + [k * x
*I)*(A-Fx)] - [(n—k-1)*x*f(x) * Fx)] = 0.

i. Example

For an intuitive understanding of this model for
manipulation let us apply it to Libor setting process. The
Libor process is comprised of 18 participant financial
institutions. The 4 lowest and 4 highest submissions are
discarded. So,n =18,k =4, h =4, (n -k -h) = 10.
We assume that the “fair and unbiased” estimate of

Libor to be 05% and the participants provide
independent estimates from the uniform [0,1]
distribution.

© 2015 Global Journals Inc. (US)

Based on this setup, an institution with an
interest in a lower setting of Libor would want to provide
the 5" lowest estimate (k + 1 = 4 + 1 = 5). To optimize
their benefit this institution would need to submit an
estimate x such that the equation In(x) + 4 * In(x) + 13 *
N1 —x) =5 *Inx) + 13 * In(1 — x) is maximized. The
derivative of this equation results in: (5/x) —[13/ (1 = x)]
= 0. Solving for x, we arrive atx = 5/ 18 = 0.278%. This
institution should submit an estimate of 0.278% to
optimize its benefit. In other words, this value balances
the risk of being discarded as a low bid and excluded
from the averaging process and the chance of being
included in the averaging process and pulling the
average down in the banks favor i.e. maximizing our
expected contribution to a lower setting of Libor.

c) Implication For Policymakers

Now we introduce uncertainty into our
formulation. Suppose that of the 16 participant rate
submissions the k lowest and (8 — k) highest are
discarded. Furthermore, k is unknown to the participants
beforehand. An institution with an interest in a lower
setting of Libor would want to provide the (k + 1)"
lowest estimate. Assuming the same uniform distribution
for submissions the optimal estimate would minimize
InX) + k*Inx) + (16—-k—=1) *In(1-x) = (k + 1) * In(x)
+ (16 —k — 1) * In(1 — x). The derivative would equal [(k
+1)/x]-[(16-k—-1)/(1-x)] = 0. Solving for x we
arrive atx = (k + 1)/ 16.

With this equation x = (k + 1) / 16 we arrive at
significant policy implication for reducing Libor-setting
(or any similar benchmark-setting) manipulation:_a rate-
setting body should both randomize and withhold the
number of top and bottom submissions to be
discarded. In the context of Libor for example, the BBA
should have discarded the top 4 and bottom 4 one day,
the top 2 and bottom 6 the next day, top 5 and bottom 2
the next day and so on all while not disclosing these
values until ex post facto.

In hindsight an unknown k should be intuitive —
the more unknowns added to an equation the more
difficult it becomes to solve. The increased uncertainty
increases the potential risk of drawing unwanted
attention to a submission (assuming regulators are
paying attention).



I11. EmpiricAL BAYESIAN APPROACH

In our game theory approach it was assumed
that there was no cooperation or collusion among
participants. But what if this is not the case? How could
collusion be detected?

An empirical Bayes model can provide a
framework to answer this question. Libor submissions
are seen as a repeated game. A trader, or policymaker,
will begin with the belief in the integrity of the market, i.e.
Libor submission process. As the trader observes
repeated Libor submissions and identifies potential bias,
he will adjust this prior belief in the integrity of the
market. His subsequent posterior beliefs continue to
erode his belief in the integrity of the market.

For example, suppose a junior trader faces
pressure from her managers to submit Libor estimates
that benefit their firm. Her managers rationalize and

justify their request by claiming that all participating
institutions manipulate their submissions and that “if you
can't beat ‘em, join ‘em”. Nonetheless, the trader is
uneasy with her managers’ request.

Assume the trader’'s hypothesis H,, is that the
Libor rate is not manipulated, and is fair and the process
is policed by regulators to ensure an unbiased estimate
of LIBOR. Her confidence in the integrity of the market
can be represented as the subjective probability of the
truthfulness of her hypothesis of market integrity as
P(H,) = 99.99%. Let’s call this the Prior.

Her idealism starts to fade as she observes
evidence E of biased Libor submissions from other
institutions. Her growing suspicion can be represented
as the posterior probability of her faith in the market
updated in light of new evidence, or p(H,|E). Let’s call
this the Posterior probability. What is the probability of
her belief in the integrity of the market given E?

According to the Bayes rule thisis p(H,|E) = [p(E|H,) * p(H,)]/ p(E)

The Posterior probability equals the p(E|H,) —
chance of observing biased submissions if the market is
unbiased and the biased is purely due to chance —
multiplied by p(H,) — the Prior probability — divided by
the market's bias or unbias. Note that P(E) =
P(observation of biased submissions) = P(observation
of biased submissions | market is biased) * P(market is
biased) + P(observation of biased submissions |
market is unbiased) * P(market is unbiased).

According to the above formula if [p(E|H,) /
p(E)] <1 then p(H,|E) < p(H,)]. In other words, each
biased Libor submission weakens the trader’s belief in a
market with integrity, p(H,) before observing the biased
submission.

It's worth repeating our conclusion: p(E) >
p(E|H,) or [p(E|H,) / p(E)] < 1. This implies p(H,|E) <
p(H,).
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Simulation-Based Evaluation of Two-Sample
Data in Presence of Less-Than-
Detectable(LTD) Data in the Classical Domain

Amaresh Das

Abstract- A number of methods available for comparing two
samples with censored data is evaluated through a simulation-
based exercise. The (Geweke-Hajivassilion-Kenne (GHK)
simulator is used here. All the methods discussed here can
handle the case when there are multiple detection limits.
Under the conditions considered in the simulation, the Mann-
Whitney/ Wilcoxon method is best in maintain the Type 1 error
rate, while still providing sufficient power.

Keywords: censored data, hypothesis testing, parametric
and nonparametric methods.

l. [NTRODUCTION

imited dependent variable modeled are designed

to handle samples that have been censored in

some way.' It is common in environmental data
analysis to deal with censored data. Censored data
most commonly arise in these situations through
laboratory analysis of samples with contaminant
concentrations that are less than what the analytical
method is able to detect reliably. Or suppose a study is
conducted to measure the impact of a drug on mortality
rate. In such a study, it may be known that an
individual's age at death is at least 75 years. Such a
situation could occur if the individual withdrew from the
study at age 75, Censoring is a condition in which the
value of a measurement or observation is not fully
observed, although one can fit linear regression model
or apply normal distribution to data with censored
values.?®

Author: Department of Business Administration, Southern University at
New Orleans, Department of Mathematics, University of New Orleans,
New Orleans. e-mail: adas2 @cox.net

"These two terms, truncated and censored are easily confused. A
sample has been truncated if some observations that should have
been there have been systematically excluded from the sample. For
example, a sample of households with income under $1000.000
necessarily excludes all households with incomes over that level. It is
not a random sample of all households. If the dependent variable is
income, or something correlated with income, results using the
truncated sample could potentially be misleading. On the other hand,
a sample has been censored if no observations have been
systematically excluded, but some of the information contained in
them has been suppressed. Think of a ‘censor’ who made people’s
mail and blacks out certain parts of it. The recipients still get their mail
but parts of it are unreadable.

2 A sample is ‘randomly’ censored when both the number of censored
observations and the censoring levels are random outcomes. This
type of censoring commonly arises in medical time-to-event studies. A
subject who moves away from the study area before the event of

A sample is singly censored (e.g., singly left
censored) if there is only one censoring level t.
(Technically, left censored data are singly left censored
only if all n uncensored observations are greater than or
equal to t, and right-censored data are singly right
censored only if all n uncensored observations are less
than or equal to t. Otherwise, the data are considered to
be multiply censored.)

;;\\_ |
: \ |

0.0 \ .

1.0

FisherInformation

Observations
Detection Limit

Note Information contributed by a single observed value or
a single value censored at a detection limit ranging from 0
to10. The population is assumed to be normal with mean 5
and variance 1.The standard error could have been
calculated from the negative inverse of the Fisher
information matrix given in Peng (2010).

Multiple censoring commonly occurs  with
environmental data because detection limits can change
over time (e.g., because of analytical improvements), or
detection limits can depend on the type of sample or the

interest occurs has a randomly censored value. The outcome for a
subject can be modeled as a pair of random variables, (x — c), where x
is the random time to the event and C is the random time until the
subject moves away. x is an observed value if x<c and right censored
at cif x>c.

S3lt is also tempting to use a t- distribution instead of a normal
distribution. This is not supported by statistical theory. The derivation
of the t distribution is based on independent estimates of the mean
and variance. When some observations are censored, the estimated
mean and estimated variance are correlated. The magnitude of the
correlation depends on the method used to estimate the parameters,
the sample size and the number of censored observations. At best,
using a t-distribution to calculate a confidence intervalis an ad-hoc
method.
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background matrix. The distinction between single and
multiple censoring is mostly of historical interest. Some
older statistical methods are specifically for singly
censored samples. Most currently recommended
methods can be used with either singly or multiply
censored samples, but the implementation is often
easier with one censoring level.

There has been a great deal of literature on the
subject of estimating population parameters in the
presence of censored data. See, for example, Statistical
methods for dealing with censored data have a long
history in the field of survival analysis and life testing
((Miller, (1981); EPA (2005). However a common
simulation that has not been addressed adequately in
the literature is when two samples are compared for
equality of centrality. Two sample comparisons are
frequently made in environmental studies. For example,
it is common in all studies to compare site metal
concentration to background concentration. In
groundwater sampling or air monitoring, samples
upstream of a suspected source are compared with
sample downstream.

The purpose of the paper is to compare a
number of techniques used in two sample hypothesis
testing. The techniques considered are the Mann/-
Whitney/ Wilcox on rank sum test, the Prentice test, the
two-sample t-test using simple replacement of less —
than- detectable data by one-half the detection limit and
the ML test of a linear model. The methods are
compared through simulations However, we begin with
a brief review of methods for two sample comparisons in
the presence of censored data.

II.  Two- SAMPLE COMPARISON

There are a number of techniques available for
comparing two samples. They can be broken down into
two categories: nonparametric and parametric methods.
The nonparametric methods include linear rank
statistics, quantile tests, survival analysis techniques
and EM algorithm analogues* The parametric methods
include t- test, survival analysis techniques discussed by
Richards (2012), Singh and Mukhopadhyay(2011),
Collet (2003). Rausand (2004) proposed a combination
of ROS and likelihood ideas that they called \robust

* It was found that for data sets with less than 70% censored data, the
best technique overall for determination of summary statistics was the
nonparametric Kaplan-Meier technique, .ROS (robust Order Statistics)
and the two substitution methods of assigning one half the detection
limit value to censored data or assigning a random number between
zero and the detection limit to censored data were adequate
alternatives.. The technique of employing all instrument-generated
data including numbers below the detection limits was found to be
less adequate than the above techniques. At high degrees of
censoring (greater than 70% censored data), no technique provided
good estimates of summary statistics. Maximum likelihood techniques
were found to be far inferior to all other treatments except substituting
zero or the detection limit value to censored data.

© 2015 Global Journals Inc. (US)

MLE" for log normal data. That is to use maximum
likelihood to estimate the mean and standard deviation
from log transformed values, impute log-scale values for
each censored observation using the MLE's of the mean
and standard deviation and exponentiate those imputed
values to get imputations on the data scale. Finally,
calculate standard deviation using the observed and ted
values.ques and maximum likelihood methods.®,

Linear rank statistics from a general class of
methods that involve tests based on linear combinations
of the ranks of the two samples. The Mann-Whitney/
Wilcoxon rank sum is an example of a linear rank test
statistic. The application of these in the presence of
censored data is discussed in Peng (2010).

Quantiles tests involve specific applications of
contingency table analysis. The median test is an
example of a quantile test. They can be used to test for
bimodality in concentration distribution than may
correspond to site contamination. The tests are
generally not affected by the presence of censored data.
There are methods for estimating and constructing
confidence intervals for population quantiles or
percentiles. The general equation for a 100 (1 - a)

confidence interval for a parameter z using a normal
approximation i zj_,, & < it -+ 2., & and plugging in
the estimated mean and standard error of the mean.

For a normal distribution, the estimated
quantiles are functions of the estimated mean and
standard deviation. For a lognormal distribution, they are
functions of the estimated mean and standard deviation
based on the log-transformed observations In the
presence of censored observations, population
percentiles are estimated using the same formulae used
for uncensored data, but the mean and standard error
are estimated using censored data formulae. For
example, the maximum likelihood estimate of the p’th
percentile of a log-normal distribution is where z and

o are the ML estimates of u and con the log scale,
and Zp G is the p'th percentile of a standard normal
distribution. The same plug-in approach could be used

°The mean, 4, y coefficient of variation, , and standard deviation

Oy M of alognormal distribution are functions of tzand o ., By the
invariance property of MLE's, the MLE's of £/, , and o are those
functions of the MLE's of 4 and o . If some observations are
censored, the MLE's of 4 and o are calculated by maximizing the

log-likelihood function for censored data,

SRichards (2012) proposed a combination of ROS and likelihood ideas
that they called \robust MLE" for log normal data. That is to use
maximum likelihood to estimate the mean and standard deviation from
log transformed values. Impute log-scale values for each censored
observation using the MLE's of the mean and standard deviation and
exponentiate those imputed values to get imputations on the data
scale. Finally, calculate the mean and standard deviation using the
observed and the imputed values.



with Kaplan-Meier (KM) or regression on order statistics
(ROS) estimates of u and o but the estimated

percentiles are no longer ML estimates. Very little
statistical research has been done on constructing
confidence bounds for percentiles when some
observations are censored (Helsel (2005))...

Survival analysis method are characteristically
devoted to handle censored data. However, in survival
analysis, the data are typically censored on the right,
whereas in environmental research, the data are usually
censored on the left. Many of the survival analysis
methods can be modified to handle left-censored data.
Miller(1981) discusses the application of survival analysis
methods to two-sample data.

The two sample situation can be modified by a
one way design model in a regression setting. The test
for differences between groups can either be
implemented as a t- test of the appropriate model
coefficient or as an F test of the mean square. In the
presence of censored data, maximum likelihood
techniques can be used to estimate model parameters.
The EM algorithm provides an iteration solution to the
maximum problem.” The EM algorithm is discussed and
its application to linear models is considered by Aitken
(1981) and Wolynetz (1979). The method is not truly the
EM algorithm, nor does it provide a maximum likelihhod
estimate. Non parametric analogues of the EM algorithm
are discussed in Schneider and Weissfeld (1986). Tthere
have been many studies of the performance of various
estimators of the mean and standard deviation of data
with below-detection limit observations. Helsel (2012,)
summarizes 15 studies and mentions four more. Our
interpretation of  those studies leads to
recommendations similar to Helsel's (2005):

e Do not use Kaplan-Meier for data with a single
detection limit smaller than the smallest observed
value. In this situation, Kaplan-Meier is substitution
in disguise.

e For small-moderate amounts of censoring (e.g. <
50%), use Robust Order Statistics or Kaplan-Meier,
if multiple censoring limits.

e For moderate-large amounts of censoring (e.g.
50% - 80%) and small sample sizes (e.g. < 50),
use robust ML.

e For very large amounts of censoring (e.g. > 80%),
don't try to estimate mean or standard deviation

’Finding a maximum likelihood solution typically requires taking the
derivatives of the likelihood function with respect to all the unknown
values viz. the parameters and the latent variables — and
simultaneously solving the resulting equations. In statistical models
with latent variables, this usually is not possible. Instead, the result is
typically a set of interlocking equations in which the solution to the
parameters requires the values of the latent variables and vice versa,
but substituting one set of equations into the other produces an
unsolvable equation.

unless you are extremely sure of the appropriate
distribution. Then use ML.

[11. TESTS CONSIDERED

Four methods are used in simulations to assess
their ability to test two sample hypotheses in the
presence of censored data. Two of test methods are
nonparametric, the MWW and the Prentice test. The
parametric methods considered are the two sample ¢
test with simple replacement of LTD values by one half
the detection limit and the Wolynetz interpretation of the
BM algorithm for linear models.

Mann-Whitney Wilcoxon Test : The Mann-Whitney rank
sum test also called Wilcoxon test, ranks all the data in
both samples and then sums the ranks within each
sample. The greater the difference between sums of the
ranks, the more likely the two samples have different
medians. This test will be denoted by MWW test for the
remainder of our paper. The censored values are
considered ties and assigned the average rank. MWW
tests for equality of the medians between two groups. It
assumes that the dispersion is the same in the two
groups.

Prentice Test : We have the name Prentice Test to
denote the linear rank test in which the ranks are
transformed in normal scores. Under the null hypothesis
of equal medians, this test does not depend upon the
assumed distribution. However, when the null
hypothesis is false and there is no censoring, this test is
more powerful than the MWW when the two distributions
are normal. As with the MWW test, the censored values
are considered ties and assigned the average rank. The
Prentice test also assumes homogeneous variance.

Two-Sample t test : The two-sample ¢- test is one of the
most commonly used methods for testing the equality of
means between two groups when there variances are
equal.. In the presence of less-than-detectable data, the
censored values are typically replaced with a value
between 0 and the detection limit; commonly the
replacement value is one-half the detection limit. This
test will be denoted by DL/2.

Wolynetz’s EM algorithm : The EM algorithm is an
iterative method for finding a maximum likelihood
estimate. Wolynetz (1979) develops the algorithm for the
linear model. However the implementation is not truly
the EM algorithm as it replaces individual censored
values rather than sufficient statistics as is done in the
EM algorithm Thus, it is not clear whether the method
results in an MLE. The method involves first replacing
the censored values with, say, the detection limit. Then
the model parameters are estimated. With these
estimates, replacement values for the censored data are
recomputed using a maximum likelihood procedure. The
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procedure iterates between the two

convergence.
The linear model used is

steps to

Yij=Bg + B1Xi + 6

where i=0,1 j=1...n x =nand n; isthe
number of observations in group i. The Hij are assumed

to be independently and identically normally distributed

with mean 0 and variance &2 To test the equality of
group means the treatment effect parameter, f; is

tested to see if it is significantly different from zero. This
test will be denoted by WEM.

IV.  SIMULATION METHODOLOGY

The simulation used here was first used by
Geweke (1989)and later used by Hajivassilion et al
(1996) and Keaane (1993). It is sometimes called GHK
simulator. The idea is to directly approximate the
probability of a rectangle.. To simplify the presentation,
we first consider the bi dimensional case. We have to
estimate the probability of a rectangular domain

plveD]= p(ve [1a,by]x[apby]where
v >N(0,>)
We first transform the random term v to get a

random vector with a standard normal distribution. The
transformation may be chosen as a lower triangular

matrix.
alq 0

v =  Au where A = where u —
L-Zl az ]

N(0,Idy), aj1 >0.a9 >0,

Interms of i1 ¢ , Ho the selection probability is

Plve D]= pl[ap< vy <bq, ag<va<bs]

plag<ayg py <by,a, <

a,u +agy pp <by)] =

a b a
IO—1<#1<—1,—2

any b,
< 5+ pp<—=-|
an

an an

=Plag < mp<pr,ap < up +y p1<pp, say
=p[ueD’]

In the # space the domain D" has the form
shown in the following figure.

H2

*

o y ol Yz
Domain D"

Let us consider a drawing ,ul* in the standard

normal distribution restricted (or conditional) to a4, f1]
and a drawing ,uz* in the standard normal restricted to [
[ao yyl*, Po - yy*l] it is easily seen that the
distribution of ( ,ul* ,yz*) is not the bivariate standard

normal distribution restricted to D" . However an

unbiased simulator of p [v eD]is

P(ut )=[ ¥ (BL)-¥ (a)I[¥ (Bay ) -¥ (az- 7 )]

Indeed we have

¥ (1) dut

P S
Pla) Lal/?lﬁ””w(m)-wal)
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Note that ,uz* has not been used but it has

been introduced in order to prepare the general case.

A random sample of size 20 is selected from a
standard normal distribution with # = 0,0 =1 = 0 .The
first ten pseudo numbers are assigned to the first group.
The second ten their values shifted by addition of the
mean of the second group, which took values 0, 0.05
and 1.0; these ten numbers are assigned to the second
group. Hence the mean of the first group, uq is always

zero and the mean of the second group x4, could take

the values 0, 0.5 or 1.0. The variance is constant within
groups to meet the assumptions of the tests A set of
simulations for each pair of means is created and
analyzed at 20% censoring, with another set is
simultaneously analyzed at 60 % censoring. The
censoring points were determined from the joint density
function of the two groups. For each censoring level, a
single censoring point is calculated. Any observation
falling below that point was censored. If the censoring
resulted in either zero or one uncensored value in the
entire data set, the sample is not analyzed. The samples
were assumed to be from a log-normal distribution, with
the values log-transformed to the normal distribution.
This assumption has two purposes: First, it allows us to
compute one-half the detection limit as DL - log 2,
where DL is the detection limit on the normal scale.
Second, for the parametric methods, which are testing
means on the normal scale, the analogy is to testing
medians on the log-normal scale, as the nonparametric
methods would do.

The null hypothesis is that of equal medians, the
alternative hypothesis is that the second group median
is larger than the first. Hence, all tests are against a one-
sided alternative. All tests are made with ¢ =0.05. This
one-sided alternative is used to mimic the common
practice GHK in monitoring of comparing contaminated
areas to background. In these circumstances, it is
generally, not of interest to test if the concentration in
contaminated areas is less than background.

V.  RESULTS & RENARKS

Table 1 summarizes the results of the
simulation. When g4 =0, the null hypothesis is true and
the power is Type 1 error. As can be seen from the
Table, only the MWW test maintain the « level at 0.05
for both censoring levels. The DL/2 test nearly maintains
the a level for both censoring levels. The WEM test
does not maintain the « level at 20 % censoring, the
Prentice test is too small at both censoring levels. When
tis greater than zero, the tests with highest power
typically are the tests with inflated Type 1 errorrates. The
power of the MWW tests is nearly as high as the most
powerful tests under most situations. The DL/2method

overall does have higher power than the MWW test, yet
this power is partially gained by sacrificing the Type 1
error rate at 60 % censoring.

Table 1 shows the bias and the mean squared
error (MSE) of the estimates of the model) parameters
using the DL/2 and WEM methods. In general, the WEM
method has less biased estimates of the parameters,
but larger MSE than the DL/2 method. All the methods
discussed here .can handle the case when there are
multiple detection .For those who prefer confidence
intervals to hypothesis testing, the DL/2 and WEM
methods can be used, with coverage results that are
expected to be comparable to the power results
presented here.

If the sample size is sufficiently large for the
sampling distribution of the estimated mean to be close
to a normal distribution, one can construct an
appropriate confidence interval. Peng (2010) proposed
using the bootstrap sampling distribution to assess
whether the sample size is sufficiently large.

If the likelihood function is parameterized in
terms of the arithmetic mean, the standard error of the
estimated mean can be obtained from the negative
inverse of the Hessian matrix. However, to obtain an
appropriate confidence interval, the sample size needs
to be sufficiently large that the distribution of the
estimated arithmetic mean is sufficiently close to a
normal distribution. If the sample size is large, the
difference between quantiles of the normal distribution
and quantiles of t distributions is small, so the choice of
degrees of freedom is less important. This normal
approximation is not recommended when the sample
size is small, e.g. n =10 or 20, because the empirical
coverage of confidence intervals constructed using will
be much smaller than nominal Peng (2010) developed a
delta-method approximation to the variance of the
arithmetic mean, which can be combined with
constructing a confidence interval.

Again, when the sample size is small, e.g. n
=10 or 20, the empirical coverage of delta-method
confidence Interval is much smaller than nominal (Singh
et al(2002) and then this method is not recommended.
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Table 7 . Summary of the Two - sample Comparison Results

The true mean of the first group g is zero, the true mean of the second group, w1 is shown in the
left- most column

Bo (= up) AL(=m-uo)

o LTD Method N POWER (SE) Bias SE MSE Bias SE MSE

0.0 20 DL/2 4000  0.0467 (0.0020)  -0.011 .0001  .0102  -0051  .0031  .2033
WEM 4000  0.0713((0.0044)  .0041  .0002 0102 0031 0034 .0100.
MWW 3800  0.0601 (0.0020)
Prentice 3800 0.0503 (0 .0101)

0.0 50 DL/2 3980 00500 (0.0000) 0812  .0024  .0831  .0041  .0022  .1988
WEM 3981 0.2500 (0.0011)  -0231 0084 2351  -0062  .0074  .3233
MWW 3800  0.0601 (0.0001)
Prentice 3800  0.0402 (0.0101)

0.5 20 DL/2 4000  0.2441(0.0031) 0731 0003 1003  -0044 0056  .3144
WEM 4000  0.3144(0.0051) 0313 .0013  .0001 0031 0061 4227
MWW 1000  0.4311(0.0231)
Prentice 2000  0.4420 (0.0211)

05 50 DL/2 3888  0.2531(0.3023) 2141 0001  .0820  -1320 0040  .2891.
WEM 3780  0.2140(0.3421) 0361 0062 2873 0454 0071  .4360
MWW 1000  0.3400(0.2300)
Prentice 1000  0.1800(0.2300)
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20 DL/2 3900 0.6421 (0.0071) -.0031 .0052 2011 .0099 .0044 .2053
WEM 3820 0.72330(0.0031).  .0043 .0051 .2345 .0123 .0051 .2100
MWW 1000 0.66332(0.0070)
Prentice 1000 0.29451(0.0231)

50 DL/2 3888 0.2531(0.3023

WEM 3780 0.2140(0.3421

( 2141 0001 0820  -1320 0040  .2891.
(
(
(

)
) .0361 .0062 .2873 .0454 .0071 4360
MWW 1000 0.3400(0.2300)
Prentice 1000 0.1800(0.2300)
20 DL/2 3900 0.6421 (0.0071) -.0031 .0052 2011 .0099 .0044 .2053
WEM 3820 0.72330(0.0031).  .0043 .0051 .2345 .0123 .0051 2100
MWW 1000 0.66332(0.0070)
Prentice 1000 0.29451(0.0231)

Table 1 continued . . .

62
H LTD Method N POWER (SE) Bias SE MSE
0.0 20 DL2 4000 0.0467 (0.0020) .0421 .0032 .0871
WEM 4000 0.0713((0.0044) . -.0791 .0062 1345
MWW 3800 0.0601 (0.0020)
Prentice 3800 0.0503 (0.0101)
0.0 50 DL/2 3980 0.0500 (0.0000) -4312  .0098 1020
WEM 3981 0.2500 (0.0011) -.0871 .0098 4131
MWW 3800 0.0601 (0.0001)
Prentice 3800 0.0402 (0.0101)

0.5 20 DL/2 4000 0.2441(0.0031
WEM 4000 0.3144(0.0051
MWW 1000 0.4311(0.0231
Prentice 2000 0.4420(0.0211
0.5 50 DL/2 3888 0.2531(0.3023

( 1132 0053 .0921
(
(
(
(
WEM 3780  0.2140(0.3421
(
(
(
(
(

-0971 .0098 3414

)
)
)
)
) -.4811 .0082 3213
) -0821 .0076 4312
MWW 1000 0.3400(0.2300)

Prentice 1000 0.1800(0.2300)

1.0 20 DL?2 3888 0.7134(0.0073)
WEM 4000 0.7532(0.0051)

MWW 1000 0.7612(0.0312)

Prentice 2000 0.56810(.0250)

1.0 50 DL/2 3890 0.6543(0.0081)
)

)

)

-.0001 .0034 .0782
-0934 .0061 1456

( -4617  .0060 7131
WEM 4000 0.6514(0.0077 -.6878  .0034 ..8123
MWW 1000 0.7413(0.0054

(

Prentice 1000  0.5137(0.0134
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Caracterizando a un Grupo De Empresas
Paraguayas a Través De Sus Proyectos De
Innovacion

Dr. Sergio Duarte Masi’

Hesumen- El objetivo del presente trabajo fue el de
“caracterizan a un grupo de empresas paraguayas en el
ambito del Centro de Gestibn Tecnoldgica e Innovacién
(CEGETEI) y el CEDIAL respecto a la demanda de proyectos
de innovacién”.

Para ello se realizaron encuestas a una muestra
intencionada de 70 empresas, seleccionadas con en base al
criterio de participaciéon en ferias internacionales, cuya
participacién fue fomentada a través del financiamiento del
programa AL INVEST (América Latina Investmen), con
financiamiento de la Unién Europea.

El resultado encontrado revela un nUmero
significativo de proyectos e ideas de innovacién, mas
volcadas hacia el sector de los agronegocios, con un mérito
innovador mayormente de nivel medio, y centrados en el
desarrollo de disefio e investigacién y desarrollo, y que
posteriormente nutren de informacién para el disefio de las
herramientas que impulsan la innovacion en el ambito del
Consejo Nacional de Ciencia y Tecnologfa.

Palabras claves: innovacién, proyectos de innovacion,
pequerias y medianas empresas.

[.  ANTECEDENTES

a innovacion, en OCDE (1997) se entiende como

"la introducciéon de una novedad dentro del

proceso productivo, cualquiera sea su magnitud y
origen, para la consecucion mas eficiente de objetivos
econdmicos." Otros autores la definen como "un
proceso que consiste en conjugar oportunidades
técnicas con necesidades, integrando un paquete
tecnoldgico que tiene por objetivo introducir o modificar
productos o procesos en el sector productivo, con su
consecuente comercializacion'.

Si se tiene como objetivo desarrollar y hacer
crecer un negocio existente o nuevo, la innovacién por
sf sola no basta, si no se crean las condiciones de
entorno adecuadas, tales como recursos financieros
suficientes y una relacién estrecha entre ciencia y
tecnologia dirigida a la introducciéon de nuevos
productos o servicios en el mercado; por lo tanto, el
cuerpo de conocimiento, se estara formando con una
serie de modelos que cubren las partes fundamentales
de la generacion y crecimiento de negocios. Por eso en

Author: Universidad Nacional de Asuncién. Facultad Politécnica.
e-mail: sduarte@conacyt.gov.py

1 Asesor del Consejo Nacional de Ciencia y Tecnologia. Paraguay.

este trabajo, se aborda la redefinicion y expansion de
los modelos existentes.

En la actualidad, una adecuada gestion de la
tecnologia constituye una de las claves del éxito de las
empresas, segun Battini (1994). La tecnologia que
utiliza una empresa puede ser generada internamente,
mediante la actividad investigadora, o bien se adquiere
en el exterior. En cualquier caso, si la empresa quiere
conseguir y mantener una ventaja de caracter
tecnolégico que sustente su competitividad y su
posicidon de dominio en el mercado, debe favorecer la
investigacion y el desarrollo propio; pues, la adquisicion
de tecnologia ofertada en el mercado se encuentra al
alcance de cualquier empresa competidora, y por tanto,
no suele proporcionar a la empresa ventajas
adicionales.

La complejidad y la rapidez de los cambios
tecnoldgicos hacen que sea materialmente imposible
que una empresa pueda generar por si misma todas las
tecnologias que necesita, y a la vez resulta
extremadamente dificil la asimilacién de tecnologias
genéricas sin una capacidad de investigacion vy
desarrollo propios, en Freeman (1982).

La capacidad de desarrollo de una empresa
depende de su adaptacion con rapidez a los cambios
del entorno, en especial del entorno tecnolégico, e
incluso para provocar modificaciones que le favorezcan.
La innovacion tecnoldgica puede ser de producto o de
proceso. La de producto puede considerarse como la
capacidad de mejora del propio producto o el
desarrollo de nuevos productos mediante la
incorporacion de los nuevos desarrollos tecnoldgicos
que le sean de aplicacion o la adaptacion tecnolégica
de los procesos existentes.

Esta mejora del producto puede ser directa o
indirecta:

e Directa, si anade nuevas cualidades funcionales al
producto para hacerlo mas Util.

e Indirecta, si esta relacionada con la reduccién del
costo del producto a través de mejoras en los
procesos u otras actividades empresariales con el
fin de hacerlos mas eficientes.

La innovacioén tecnoldgica de proceso consiste

en la introduccién de nuevos procesos de produccion o

la modificacion de los existentes mediante la

incorporacion de nuevas tecnologias. Su objetivo
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fundamental es la reduccion de costos, pues, ademas
de tener wuna repercusidon especifica en las
caracteristicas de los productos, constituye una
respuesta de la empresa a la creciente presion
competitiva de los mercados.

El proceso de innovacion tecnoldgica se define
como un conjunto de etapas que conducen al
lanzamiento con éxito en el mercado de nuevos
productos manufacturados, o a la utilizacién comercial
de nuevos procesos técnicos. De acuerdo con esta
definicion, el proceso de innovacion constituye la fuerza
motriz que impulsa a las empresas hacia objetivos a
largo plazo, conduciendo a nivel macroeconémico a la
aparicion de nuevos sectores de actividad econdmica.
De una forma esquematica la innovacion se traduce en
los siguientes hechos:

a) Renovacion y ampliacion de la gama de productos
Yy Servicios.
b) Renovacion
productivos.
c) Cambios en la organizacion y en la gestion.

El proceso implica la transformacion de ideas
en productos o procesos técnicos nuevos o mejorados
en acciones de desarrollo, fabricacion @y
comercializacion, lo que incluye la orientacién de las
innovaciones hacia objetivos especificos.

La innovacién tecnolégica es, por tanto, un
proceso que abarca diversas fases orientadas a
introducir en el mercado los resultados de la
investigacion. Cada fase tiene una duracion temporal y
un consumo de recursos propios, no siendo necesario
su desarrollo secuencial. Pues, deben existir
realimentaciones desde las fases posteriores hacia las
fases anteriores, originando flujos de informacion a lo
largo del tiempo entre las diferentes actividades.

y ampliaciéon de los procesos

[I. METODOLOGIA

En la construccion de las herramientas de
fomento para la gestion de la innovacién en Pymes en
Paraguay — que hasta la actualidad de utilizan-, se
considerd como uno de los insumos basicos, el andlisis
exploratorio de la demanda de proyectos de innovacion
en una serie de empresas reales, utilizando entrevistas y
guias de proyectos aportadas por el Consejo Nacional
de Ciencia y Tecnologia, realizada entre 2006 y 2008.

Para la seleccion de la muestra exploratoria de
70 empresas, se han considerado las PYMES
exportadoras, 0 que participan de ferias internacionales,
entre otros puntos, pues podrian ser aquellas que
tengan alguna preocupacion con la innovaciéon o que
mismo, tengan proyectos de innovacion.

La institucion CEDIAL — Centro de Cooperacion
Empresarial y Desarrollo Industrial, quien ha mas de 15
anos viene asesorando las empresas paraguayas en el
proceso de internacionalizacion, es la que ha proveido
de dicho directorio de empresas exportadoras. Para
esta actividad se recurrié a una consultora proveida por
el Banco Interamericano de Desarrollo (BID), en el seno
del montaje de una operacidon para financiar la
innovacion en el Paraguay, la cual arrancaba entre 2007
y 2008 y que estarfa a cargo del Consejo Nacional de
Ciencia y Tecnologia..

Para inducir a las empresas a trabajar en la
preparacion de perfiles, fue necesario explicarles los
alcances del relevamiento y en especial la elaboracion
de una futura linea de apoyo a proyectos de innovacion
a partir de los hallazgos. Se destaca el espiritu de
colaboracién muy positivo por parte de dichas
empresas.

Todos los datos conseguidos con las empresas
se volcaron en tablas para facilidad de presentacion y
lectura y para analisis de ciertos agregados.

a) Trabajo de campo

Se llevaron a cabo entrevistas a ejecutivos de
PYMES Exportadoras paraguayas durante 2006 y 2008.
Un total de 38 perfiles de proyectos fueron logrados, de
un total de 71 empresas encuestadas. Muchas de ellas
no lograron presentar proyectos, por la ausencia de
capacidad en la elaboracién del mismo y la carencia de
gestores tecnolégicos.

Anélisis 'y evaluacién de los perfiles de
proyectos. La lectura inicial de todos los perfiles
recolectados y su analisis y discusion de conjunto,
permitieron disefar formatos apropiados para llevar a
cabo la tarea del “equipo de evaluacion”.

Analisis de resultados basado en caracteristicas
de /a demanda. El "equipo evaluador” desagrego la
informacién disponible en la siguiente informacion
presentada en tablas:

Perfiles de proyectos de innovacion en empresas paraguayas:

Tipos de datos

Caracteristicas

Sobre matriz de
proyectos:

Sector, tipo de innovacion, actividad innovadora, Grupo ejecutor, meses de duracion del
proyecto, Monto solicitado, Impactos, Comentarios para formulacién del proyecto.

Sobre empresas

Empresa, sector, gerente, direccion, teléfonos, direcciones electronicas y sitios web,
numero de empleados, tamano, productos, ventas, aspectos gerenciales.

Sobre proyectos

Empresa, nombre del proyecto, objetivo, tipo de innovacién, actividad innovadora,
articulacion con el Sistema Nacional de Innovacién, metas de mercado, indicadores de

resultados, impactos.

Sobre Ejecutor

Grupo ejecutor, personal contratado por la empresa (Phd, Ms, profesional, técnico,
asesores externos nacionales, internacionales)

© 2015 Global Journals Inc. (US)



Sobre Financiamiento

Empresa, proyecto, modalidad de financiamiento, monto solicitado, monto contrapartida,
otras fuentes, monto total. Rubros: personal, laboratorio y calidad, equipo — planta piloto,
viajes, insumos, asistencia técnica, propiedad intelectual, capacitacién, otros.

[11. RESULTADOS

a) Lademanda por sectores de los proyectos

Al realizar un analisis de la demanda
tecnoldgica, segln el monto y ndmero de proyectos
identificados, se observan los siguientes aspectos (Ver
grafica N° 1 y N° 2): La cadena agroindustrial y de

alimentos presenta el mayor nlmero de proyectos
(21/36) y el monto mas alto solicitado (USD 1,340.000),
correspondiente al 64% del monto total solicitado para
los proyectos. En segundo lugar el sector de desarrollo
de software (9 proyectos) por un valor de (USD
385.000).

Grafico N° 1 — Montos aproximados de proyectos de innovacion por sectores

870

800

600

400 -

=
~
o

200

Monto solicitado (USDx1000)

]

Sl

385

=
[e2]
o

—1 ]

fe) (%) (4
g = £y 8 o
2 o2 }E:s -g
3 == C
8 2EGQ 2 &
3 S a £ i< €
2 £ 0g < =1
< S8 g (8]

D = T

<Q_

H w
(o))
Metalmecéanica

la
ica

Energ
Industria
quimica
TICs

Farmacedti

Sectores de aplicacion

Grafico N° 2 — Cantidad de proyectos de innovacion por sectores
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b) La demanda de personal profesional y técnico en
los proyectos
Los 36 proyectos identificados vincularan 116
personas formadas en los siguientes niveles: 2 PhD; 69
Profesionales y 45 Técnicos.

Adicionalmente, se contempla la
subcontratacion de proyectos con empresas Yy
entidades especializadas del orden nacional e

internacional. Este trabajo demandara consultores vy
asesores especializados. Cabe observar la alta
participacion de técnicos y tecndlogos para el

desarrollo de los proyectos y de operarios para
gjecucion de tareas de operacion y mantenimiento.
Serfa logico esperar que las empresas pudieran reforzar
sus capacidades cientificas, pues presentan muy poco
personal con postgrado, mediante la vinculacion con
grupos de investigacion de las universidades y otras
instituciones de investigacion.
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Gréfico N° 3 — Cantidad de profesionales segun el nivel académicos en las empresas encuestadas
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c) La demanda de recursos financieros segun los
montos de los proyectos

El mayor nimero de proyectos a realizar esta
en el rango de montos entre 50.000 a 100000 USD,
correspondiente a 10 proyectos. En segundo lugar esta
el rango de montos entre 10.000 y 20.000 mil USD
correspondiente a 8 proyectos. En proyectos que
sobrepasan los 100,000 USD se identifican 7 (ver
Grafico N° 4),

Una apreciacion general en cuanto al monto y
la duracion de los proyectos es la necesidad de un
mejor dimensionamiento de los mismos, en la fase de
formulacién de las propuestas. En algunos casos los
recursos previstos son relativamente pequenos y los

Nivel profesional

plazos muy cortos. El 36% de los proyectos tiene un
plazo de ejecuciéon por debajo de 6 meses, el 36% de
los proyectos entre 6 y 12 meses y el 28% mayor a un
ano. En opinién del “equipo de evaluacion”, el monto de
la demanda para los proyectos de innovacién, podria
casi duplicarse, al redisenar los presupuestos de
acuerdo con el alcance y plazo de los proyectos. En
una formulacién futura de los proyectos, deberian
revisarse especialmente los proyectos con menos de
seis meses de duracién, pues podria tratarse del
montaje de equipos y plantas piloto sin  los
correspondientes  procesos de  experimentacion,
transferencia de tecnologia y capacitacion de la gente.

Grafico N° 4 — Cantidad de proyectos por rango de montos solicitados
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d) La demanda de los proyectos
innovador

La calificaciéon del mérito innovador de los
proyectos se considera fundamental para establecer
categorias de incentivos y ordenar los proyectos de
acuerdo con las prioridades para asignacion de los
recursos. Un sistema sencillo para calificar el mérito
innovador de los proyectos se basa en la determinacion
de factores asociados a la estrategia y esfuerzo

segun el mérito

© 2015 Global Journals Inc. (US)

empresarial para desarrollar tecnologia y en el impacto
econdémico y social del proyecto. Ademas se califica el
aporte del proyecto al estado del arte de la tecnologia,
con el concurso de una red de evaluadores del sistema
nacional de innovacion.

En principio se adoptaron los siguientes
criterios para clasificar el mérito innovador de los
proyectos:



*  Alto mérito innovador: Proyectos de 1&D, realizados
dentro de una estrategia explicita de innovacion y que
contribuyen a las exportaciones.

*  Mérito medio: Proyectos de gestion de calidad y
de automatizacion industrial, realizados con base en
tecnologias disponibles y conocidas.

*  Bajo mérito de innovacion: Proyectos de inversion
y operacion de maquinaria o de instalaciones
industriales sin contemplar actividades de nuevos
productos o procesos. También se clasifican en esta
categoria proyectos que no tienen un aporte definido a
la innovacioén tecnoldgica.

Gréfico N° 5 — Cantidad de proyectos por mérito innovador
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e) La demanda de ciertos rubros en los proyectos

El rubro predominante es el de personal,
seguido por el de plantas piloto para el desarrollo de
nuevos productos. Es bastante normal que los mayores
gastos se hagan en personal en este tipo de proyectos.
Es muy baja la inversién en el rubro de capacitacion,
actividad que es esencial para la formacion del grupo
de investigacioén y la ejecucion exitosa de los proyectos.
La inversidon en el rubro de propiedad intelectual es
practicamente inexistente, pese a la importancia de
proteger los desarrollos tecnoldgicos (Ver Grafico N° 6).

El rubro de “nuevos equipos” se refiere a la
compra de equipamiento para produccién en serie o
magquinaria. Como estos costos son elevados, unas
pocas empresas elevan de modo considerable el rubro.
En realidad, aca no se trata de compra rutinaria de

maquinas sino de poner a operar equipos en el marco
de un proceso de cambio técnico de la empresa.

Pese a la tendencia observada en las empresas
entrevistadas — aun de aquellas que no presentaron
perfiles — a adquirir tecnologia mediante viajes al
exterior, es paraddjica también la poca demanda por
este rubro en esta muestra. Este tipo de situaciones se
podré esclarecer con las empresas interesadas en un
proceso de formulaciéon de proyectos mas detenido y
cuidadoso.

En la fase de formulaciéon de las propuestas se
requiere desagregar los presupuestos por rubros, pues
un buen nimero de empresas no los especificd. Los
datos actuales, por consiguiente, deben manejarse aca
con cierta prudencia, pues se refieren a las empresas
que detallaron los rubros.

Grafico N° 6 — Desagregacion por rubros solicitados en los proyectos de innovacion
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) La demanda de actividades innovadoras

En la muestra existe un nimero razonable de
proyectos de innovacion basados en 1&D (28%), los
cuales representan el mayor monto de inversién en el
total de los recursos asignados (USD 875,000 que
representan el 42%). Este es un punto a favor de la
muestra, pues son los proyectos mas exigentes vy
posiblemente los que contribuyan a crear capacidades
internas mas perdurables de I&D en las empresas.

Ciertos estudiosos del tema, desde la perspectiva
evolutiva y del aprendizaje, como Morris Teubal, no
vacilan en sefalar que uno de los objetivos de la politica
de innovacion en sus fases iniciales es apoyar el
desarrollo de “actividades tecnoldgicas socialmente
deseables”, una de ellas y quizas la méas importante, la
creacion de capacidades de I&D en las empresas
nacionales (ver Grafico N° 7).

Gréfico N° 7 — Demanda de actividades innovadoras y por montos solicitados
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g) Lademanda por tipos de innovacién

El tipo de innovacién en la mayoria de los
perfiles de proyectos corresponde innovacion de
procesos (47%), lo cual es peculiar en las primeras
fases del desarrollo de proyectos de innovaciéon. Esta
de acuerdo con los patrones observados en
Latinoamérica. Hay un grupo significativo de proyectos
en servicios, especialmente en el area de TIC's, los
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competitivas, basadas en tecnologias disponibles. En
innovaciones de producto se tiene un menor nimero de
proyectos. Posiblemente estos proyectos exijan mas
esfuerzos en su concepcién y formulacién porque son
de mas riesgo. Se identificaron también innovaciones
organizacionales, correspondientes a los programas de
gestion de calidad HACCP e ISO 9000 y la creacion de
nuevos centros de disefo, certificacion y servicios

cuales son importantes para crear ventajas tecnolégicos (Ver Grafico N° 7).
Gréfico N° 8 — Cantidad de proyectos por tipos de innovacion
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V. CONCLUSIONES Las empresas consultadas estarian dispuestas

Buena parte de las empresas respondieron con
especial interés a la invitacion hecha por CONACYT a
presentar sus iniciativas de innovacion. La demanda de
recursos financieros pasa de los US$ 2 millones y con
base en estimativos relativamente timidos de las
propias empresas, los cuales, de ser reformulados con
mas detalle, podrian aumentar la cifra..
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en aportar contrapartidas en el marco de la co-
financiacion, por tanto existen potenciales Pymes que
podrian ser quick winners'y que podrian ir produciendo
efectos demostrativos en el entorno empresarial
paraguayo.



a)

b)

Implicaciones de las demandas especificas
identificadas en los perfiles de proyectos.

Los proyectos demandaran diversos grados de
meérito innovador. Podria penarse en un estimulo
diferencial a proyectos més innovadores y aquellos
que cooperen con otras entidades del sistema. Al
menos 15 proyectos poseen mérito innovador
mayor y podrian ser reconocidos mediante un
incentivo mayor.

El sector agroindustrial y el de software son los de
mayor demanda y esto hay que tenerlo en cuenta.
Ademas, hay varios proyectos de software que se
cruzan con los de agroindustria.

La demanda de recursos humanos estriba mucho
mas en el nivel profesional que en los de
postgrados. Llama la atencién la demanda de
Técnicos que esperan involucrar en los desarrollos
innovadores. Conviene pensar en el apoyo de
Grupos de Investigacion de las universidades en
ciertos campos, pues el nivel cientifico podra
aumentar la capacidad de absorcion de nuevo vy
mas avanzado conocimiento.

Debe anotarse que una formulacion mas cuidadosa
harfa elevar los presupuestos de proyectos, en
especial de los mas reducidos, pues parecen
haberse subestimado el tiempo y ciertos rubros. O
sea, es prioritario dimensionar mejor estos
aspectos en una futura fase de formulacion
propiamente dicha.

El rubro de personal es el mas elevado, cosa que
es natural en es este tipo de proyectos. Pero
notamos que hay rubros bastante bajos como
capacitacion que convendra tener en cuenta
posteriormente en las fases de formulacion de los
proyectos, pues podrian hacerlos vulnerables.
Asimismo, el uso de rubros como el de propiedad
intelectual parecen no estar en el horizonte de las
empresas consultadas.

Aunque es natural la demanda de un volumen
relativo mayor de proyectos de desarrollo de
procesos, conviene no obstante en las fases de
capacitacion en gestién tecnolégica hacer una
buena pedagogia sobre los varios tipos de
innovacién, considerando de modo especial la
innovacion de productos.

Implicaciones para la futura formulacion y
capacitacion en gestion de proyectos de innovacion

Deben tenerse en cuenta varios comentarios que se
hicieron a los perfiles para mejorar su formulacion y
sobre todo la capacitacion de Oficiales de
Proyectos y de ejecutivos de empresas.

La formulacién de proyectos y en entrenamiento en
gestion tecnoldgica deben ir de la mano. La
capacitacion de los oficiales de proyecto y de las
empresas es necesaria.

La capacitacion debe incluir “entrenamiento en el
trabajo”, ejercicios reales con empresas. El hecho
de conseguir informacion adicional de la empresa
seré parte de un ejercicio Util.

La sensibilizacion a las empresas sobre cual es la
naturaleza de la innovacion, la filosofia de la linea
financiera y como opera en cosas mas precisas
como el manejo de rubros, los tiempos de los
proyectos, la busqueda de informacién, son temas
prioritarios. Un punto de partida en este proceso
de formacion es la elaboracién de perfiles en las
empresas mismas.

Es conveniente considerar el entrenamiento en
propiedad intelectual. Aunque se trata de pocos
casos, es necesario explicar como se protege el
conocimiento y como es el manejo de este rubro en
los proyectos.

Para finalizar

1.

Las empresas privadas contactadas estan
dispuestas a emprender procesos de innovacion
tecnoldgica y a llevar a cabo proyectos de
innovacion o mejoramiento de productos vy
procesos, incluyendo la adopcidon de tecnologias
limpias. Son conscientes de los posibles impactos
que pueden lograr. .

Las empresas aceptarfan de buen grado la
financiacion de proyectos de innovacion para
mejorar la competitividad, productividad vy
rentabilidad y ven con buenos ojos la nocion del
cofinanciacion. Los estimulos pueden mover a las
empresas hacia los proyectos, como el
financiamiento no reembolsable hasta por 65% del
monto del proyecto, y estarian dispuestas a aportar
Su parte.

Sin embargo, para motivar la realizacion de
proyectos y, mas aun, la asociacién con otras
entidades, no bastan los estimulos econémicos,
pues se requiere inducir  motivacion y apoyo
técnico durante la etapa de formulacién de los

Es bastante factible que las empresas lleven a
cabo Investigacion y Desarrollo de nuevos
productos y/o procesos, 0 Su mejoramiento con
respecto a lo que tienen en la actualidad, para

satisfacer necesidades y oportunidades del
Mercado.
Con su propio personal pueden realizar sus

proyectos, pero ven posible la asociacién con
instituciones de investigaciones de dentro y de
fuera del pals, subcontratando servicios con
empresas 0 consultores especializados. Esto hay
que reforzarlo durante la capacitacion en gestion
tecnolégica y a la hora de iniciar procesos de
formulacion de perfiles y de proyectos.
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La formacion y atraccién de recursos humanos
dedicados a la generacibn de nuevos
conocimientos, el desarrollo tecnolégico y la
innovacion. Hoy por hoy muy pocos postgraduados
en proyectos de empresas.

Es factible tratar de fortalecer el Sistema Nacional
de Innovacion Paraguayo (SNIP) por medio de la
realizacion de proyectos de innovacién que creen
nexos y cooperacion entre los varios actores del
sistema, y de modo especial entre empresas Yy
universidades. De nuevo, la asistencia en la
formulacion de las propuestas se convierte en un
factor critico y los incentivos a la asociacion, sin
duda, pueden ser una de las claves que el
CONACYT debera ofrecer.
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Nigerian Agricultural Cooperatives and Rural
Development in lvo L.G .A., Ebonyi State,
Nigeria

Nnadozie, A.K.O * Oyediran, A.G °, Njouku I.A ® & Okoli K.C ©

Absiract-The study showed that multipurpose, production,
marketing, thrift and savings  agricultural cooperatives
societies exist in Ivo Local Government, Ebonyi State,
Nigeria. These cooperative source their finance from monthly
dues, levies and fines and others. The cooperatives have
greatly contributed to agricultural development in Ivo Local
Government Area by provision of cash to small-holder
farmers, processing, marketing and group management.
However, there exist certain problems confronting the
agricultural cooperatives from their expected roles and
they include inadequate staff or personnel, low income and
poor government interventions. Based on the findings, the

researchers concluded that the agricultural cooperative
societies in Ivo Local Government Area, Ebonyi State,
Nigeria have contributed to rural and agricultural

development despite the identified constraints.

The researchers recommended that both the three
tiers of governments and non- governmental organizations
should assist the cooperative societies to get funds and
training of personnel to manage their cooperatives and
contribute to rural and agricultural development in Ivo LGA
specifically and Nigeria in general.

Keywords: agricultural cooperatives, farm financing,
group dynamics, rural development and wealth creation.

.  INTRODUCTION
Q gricultural cooperative in the view of ljere (1998)

can be seen as cooperative whose members are
agricultural producers or are involved in related
activities. They can be single or multiple purpose
cooperatives, agricultural input supply cooperatives,
marketing cooperatives, agricultural credit cooperatives,
machinery cooperatives, land acquisition cooperatives,
livestock producers cooperatives, fishermen cooperative
society, oil mill cooperatives, rice mill cooperatives, etc.
Berko (2001) stated that these cooperatives take various
organizational forms as cooperative  business
enterprises, producers cooperatives, auxiliary or service
cooperatives.
Empirical evidence has shown that informal
cooperatives date back to the origin of man himself.
Okeke (2011) agreed that modern cooperatives first
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found a home in Britain, though the movement was
occurring almost simultaneously in various European
countries. Kohls and Downey (2002) observed that
workers in Britain cried out to Government to redress
their sufferings and got no help, they turned to
humanitarians and social reformers. Robert Owen and
Dr. Williams King of the Briton cooperative Movement,
were pioneer leaders of cooperatives. In France, the
same suffering workers as a result of the evil of the
industrial revolution led to the formulation of socialist
societies. Charles Fourier, Philips Buzuchez and Louis
Blanc, were the pioneer cooperatives trained in France.

In Germany, it was the substance of the
peasant farmers, bitterness and thriftiness of the
tradesmen and workers that led to the formation of
cooperative  societies. In 1850, Fredrick Wihelm
Rainffesim recognized that what was badly needed at
that time for the expansion of German agriculture was
the infusion of credit through credit societies. He
therefore, organized village and loan societies which
developed into district and regional banks. At the same
time, Shutz Delisch, the originator of urban credit system
observed that tradesmen and workers experienced
hardship in obtaining finance for their trade. Shutz
therefore, decided to help them by setting up people’s
bank (Okeke, 2001).

In  USA, there also emerged different
cooperatives in livestock processing, fruits and
vegetables, input supplies and manufacturing, credits,
rural electrification, medical and health, insurance and
irrigation cooperatives (Chukwu, 1990).In fact, Berko
(2001) reported that cooperatives came in the form of
farm settlements which did not only help them to
increase food production but also to resist attacks from
their aggressors. Two types of cooperatives set up in
Isreali Moshay and Kibbuzz made outstanding success
particularly in agriculture and the social life of the people
who were before relegated to the background. The
movements typified the axiom that necessity is the
mother of invention! The cooperators inculcated in their
membership: qualities of realities of readiness for
sacrifices, perseverance, industry and entrepreneurship
initiatives and creativeness. They were able to stand on
faith and unity of purpose to turn the desert land to a
flourishing one with milk and honey, eggs and meat,
wheat, oats and barley. What more, irrigation principles
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and practices turned the erstwhile desert land into an
ever green agricultural land for all season production.

In Nigeria, okeke (2001) observed that the
modern cooperatives as known today started in 1935
when the enactment of the Nigerian ordinance of
cooperative societies came into operation with the
appointment of major Haig F.E.C as the registrar of
cooperative  societies.  Nigerian  membership  of
cooperatives has increased and expanded across the
states and local governments of the federation with a
high built up capital. Many cooperatives are in operation
with involvements in different facets of the national
economy.

[I.  PROBLEM STATEMENT

Development is one of the main goals that all
farming communities try to achieve in order to
improve their living standards (Mohammed 2004).
Agricultural cooperative have played an important role in
rural development through development of agriculture.
Agricultural cooperatives are considered to be the
most important organization that pay attention and
try to support rural development in general and
agricultural development especially  through  the
activities and services achieved for the sake of farmers
(Agbo, 2010)

Agricultural cooperatives are considered as
one of the important economic and social
organization in rural communities. They play very
important  roles in  agricultural development by
providing the farmers with production input, such as
fertilizers, seeds, other chemical substances, etc. They
also provide farmers with the necessary knowledge and
skills. These are about the agricultural new methods
that aim at increasing the agricultural production, and
therefore, promoting the rural societies. Cooperatives
globally, play major role in the rural society. They play

major role in the agricultural food industries in
various sectors and local setting of Nigerian rural
Communities.

Despite these advantages, the problem

identified is that contributions of Agricultural cooperative
Societies in Ivo local Government Area of Ebonyi
State, Nigeria have not been document and hence
this study.

[II.  PURPOSE OF THE STUDY

The aim of the study is to find out the
contributions of Agricultural Cooperatives to  rural
development in Ivo Local Government Area of Ebonyi
State, Nigeria .

a) Objectives of the Studies

The broad objective of the study is to evaluate
the contribution of agricultural cooperative societies to
rural development in Ivo Local Government Area of
Ebonyi State, Nigeria while the specific objectives are
to:
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1. determine the social economic characteristics of
agricultural cooperatives members.

2. examine the various types of existing cooperative
societies in the study area.

3. find out their sources of fund and input used in
agriculture.

4. determine their contributions to agric development
in lvo LGA , Ebonyi State.

5. examine their problems relating to improvement of
agriculture in the study area.

b) Justification of the Study

The extension strategy which is farmer
centered is capable of developing agriculture by
farmers themselves with their own resources and
assistance of other stakeholders (Adeoyin, 2002).
Community based organization are the cooperative
societies whose members are the target beneficiaries
in the communities have significant roles to play in
rural and agricultural development . They participate in

decision making process, identification of farmers
needs, input service delivery, farmers education,
financing, contracting, warehousing, processing,

packaging and advertising of farm products among
others.

Farinde, Akinloye, Banji and Achisa (2005)
stated that farmers’ cooperative societies such as
credit, thrift and consumer cooperative , group farm
cooperative,  produce, buyer and  marketing
associations have written bye- laws that regulate their
activities as unions. Its main focus is the socio-
economic and political development of the town.

These  community  based  associations
according to Ekong (2003/ rely on cooperation from
members and donations from well wishers to execute
their rural development programmes. In terms of
functions, voluntary organizations in a community are
expected to contribute their own quota, be it moral,
financial, physical, to the social, progress and economic
advancement of the community in particular and state in
general.

This is based on the belief that there is no
government however benevolent, paternalistic or well
meaning which can boast of the capacity to provide
all the multifarious needs of all its citizens. This
premise applied to both developed and less developed
countries of the world. This may be due to their
peculiar shortage of almost everything one can think
of, financial resources, capital, skilled manpower,
technical known how, to me ntion a few. ltis therefore,
obvious that one of the surest and quickest ways to
enhance sustainable agricultural and rural development
lies in the active participation and commitment of
cooperative societies members .



IV.  RESEARCH QUESTIONS

To guide the researchers, the following research

questions were formulated:

1. What are the socio-economic characteristics of
agricultural cooperative members?

2. What are the various types of cooperative societies

existing in the study area?

What are the sources of fund and farm inputs?

4. Are the cooperatives contributing to agricultural
development in Ilvo Local Government Area”?

5. Are there problems constraining the agricultural
cooperatives in rural development in Ivo Local
Government Area?

w

V. RESEARCH METHODOLOGY

Descriptive research Design was adopted by
the researchers because itis cost effective and less
time consuming. A small sample size is used to
extrapolate for a larger population. The result obtained is
acceptabl (Osuala,2007). Ivo Local Government Area of
Ebonyi State is the study area. It has a population of
129,068 people based on the 2006 census (NPC.2006).
The local government Area is composed of the following

some few engage in stone crushing to supplement
their farm income. Ivo is known for its inhabitants
engage in various farmers ‘groups and associations.
Agriculturally, Ivo Local Government Area is known
beyond Ebonyi State frontiers.

The study population comprised of the 80
registered  agricultural cooperative societies at the
local Government trade and commerce office and the
Ebonyi State Agriculture Development programme office
at Ivo Local Government Area. Structured questionnaire
was used to collect primary data from the
agricultural cooperative respondents  to justify the
objective and research questions. The questionnaire
items were taken to two expert in test validation/
evaluation of the Computer science/statistics
department, federal college of Agriculture, Ishiagu, for
validation. They made corrections and suggestions
which were effected before the researchers used the
questionnaire items . The test re-test method was
used where 2 cooperatives at Isiaka were randomly
given the test instrument at 2 week interval and the
mean of the test score was obtained to serve as a
standard score. The mean of 0.6 which is 60% was high
and therefore used. Descriptive statistics was used to

communities: Ishiagu, Isiaka, Ndiokoro ukwu, Nzerern  present and analyze the data viz tables and
and Obinagu. The people are mostly farmers and percentages .
VI.  RESULTS AND DISCUSSION

Research questions one was: What are the agricultural cooperative members socio-economic characteristics ?

Table 1 : Socio-economic characteristics of agric. cooperative members

S/No Characteristics Frequency Percentage

1 Age 18-25yrs 20 20

2 26-35 25 25

3 36-45 25 25

4 46-55 30 30
5.Education 0-2 yrs 30 30
6 3-6yrs 40 40

7 7-10yrs 25 25

8 10-15yrs 05 05

.Marital Status

9. Married 65 65

10 Not married 35 35

11 widow 10 10

12 widower 05 05
Annual Income N less: 10,000 13 13
14 11,000-30000 30 30

15 31,000-50,000 28 28

16 51,000-70,000 16 16

17 71,000-100,000 13 13

18 Farm size 01-2ha 25 25
19 2.5-4ha 30 30

20 4.5-6ha 20 20

21 6.5-8ha 10 10

22 8.5-10ha 11 11

23 10.5-above 04 04

Source: field data (2015)
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Results on the socio—economic characteristics
of the cooperative farmers showed that 20 percent of
them are within the age range of 18-25 years, 25
percent each are within the age range of 26-35 years
and 36-45years respectively . However, 30 percent of
the respondents are within age range of 46-55years
.This implies that about 70 percent of the cooperative
members are youthful and 30 percent are above 46-
55 years. The youths are greatly involved in cooperatives
and they are contributing greatly to the agricultural
and rural development in Ivo Local Government Area
of Ebonyi State Nigeria .

Educational status as in table 1 shows that 95
percent of the respondents spent 10 years and below
in schooling which implies that they obtained JS3
Certificate or junior WAEC while only five percent had
above 10 years schooling. The implication is that
cooperatives members are low in literacy level and
this have serious implications for adoption level of
agricultural innovations and thus have serious policy
implications for increased agricultural extension
education and farmers education which need to be
highly intensified .

The marital status showed that 65 percent of
the cooperative members are married and only 35
percent single. The implication is that marriage is an
Institution that have increased the responsibilities of
those who are involved . Thus, with their low literacy
level and high marriage rate, the members are highly
responsible and contribute to the social, rural and
agricultural development in Ivo Local Government
Area of Ebonyi State , Nigeria , The group dynamics
and synergy help them in articulation and pioneering
farmers group meetings and taking good decisions to
assist them in the various farm operations. These
resulted into high production and group members’
income.

Annual income levels are also shown with 30
percent of them obtaining a mean income of
N15,500.00 annually; 28 percent others have a mean
annual income of N40,500.00 and 16 percent have a
mean annual income of N60,500.00 while 13 percent
of them have above N80,500.00 annually. This implies
that greater percentage (28%) of annual income of
N40,500.00 were earned by the respondents and about
29 percent of the agricultural cooperators have annual
income of above N60,500.00 and 13 percent obtained
below N10,000.00 annually. However, the income
generated by the cooperatives members have played
vital role in rural and agricultural development since
all the cooperatives societies are fully engaged in
agricultural activities.

The farm size holding was also analyzed
and the results showed that 25% of the cooperative
members had farm size of 1-2 hectares and 30 percent
of them own 2.5-4 hectares. Another 20 percent own
4.5- 6 hectares and 10 percent posses 6.5-8 hectares of
farms. About 11 percent own more than 8.5 hectares
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and 4 percent own above 10.5 hectares. The holdings
are encouraging showing that of the 50 percent
membership that engage in production activities, have
a very high involvement in agricultural production that
results in increased food production and income to
farmers’ cooperative members and to the Ivo Local
Government Area in Ebony State. Empirical evidence
has shown that farm size is negatively related to farm
output which implies that the size of farm holdings
influence output. That is the smaller the size of farm,
the smaller the output and invariably the farm
income . The mean farm size of members engaged in
production was 5.525 hectares. This by no means is not
small and therefore, encourage rural and agricultural
development in Ivo local Government Area of Ebonyi
State Nigeria. The above results on socio-economic
characteristics have justified research question one
of this study on socio-economic variables of agricultural
cooperative members in the study area.

Research question two results were presented in
table 2. Data result showed that there exist Agricultural
Cooperatives which include multipurpose cooperatives
with 30%. Production cooperatives was 20 percent and
thrift —savings cooperatives accounted for about 40
percent while 10 percent of them are involved in
marketing.

The result showed that more of the agricultural
cooperatives engaged in savings and thrifts which
help in harnessing fund and making it available or as
loans to farmers. Thus increasing farm production,
farmers’ income and their standards of living. These
savings and thrift cooperatives could also be said to
have contributed to about 40 percent of the
development in rural and agricultural sector of the
study area. The multipurpose cooperative also
accounted for growth and development of agricultural
sector with about 30 percent positive contribution.
This type of agricultural cooperative serve all the
sectors-namely:  financing  storage,  processing,
production, marketing, thrift and savings with overall
education of cooperative farmers. Cooperatives as
multipurpose is sometimes serving as engine of growth
following its numerous contributions to growth and
development of the rural communities because
individual resources are pulled together and therefore
making a huge sum of fund that can used and or
invested. The findings agreed with Farinde, Akinloye,
Banji and Achisa (2005) and Agbo (2010) that
agricultural cooperatives are considered to be the
most important organizations that pay attention and
try to support rural development in general and
agricultural development especially through the activities
and services achieved for the sake of farmers.

This implies that cooperatives act like
government agents for rural development. About 20
percent of them are: pure production or primary
production. The production activities are into crops,



livestock, processing, mining and quarrying enterprises
inthe study area are generating streams of incomes,
employment while reducing poverty.

Research Question Two: What are the existing types of Agric Cooperatives in Ivo.

Table 2 : Types of Agric cooperatives in Local Government Area

S/NO TYPES FREQUENCY PERCENTAGE
1 Multi purpose 30 30
2 Production 20 20
3 Thrift and Saving 40 40
4 Marketing 10 10

Total. 100 100

Source : field data (2015)
The third research question was on the imbibe the spirit of group and team work which help

sources of funds for the agricultural cooperatives. The
sources are presented in table three with the highest
coming from monthly dues ( 38 %), followed by levies
(23%), sales (20%) and fines (20%) respectively. Other
sources of  fund include Registration (10%), service
charge (10%), Rentals (5%) and capital invested (share
stock, 2%).

The various kinds of agricultural cooperatives
put their members into a formidable groups that are
eager to grow by participating regularly in meetings
and paying their dues and levies as when appropriate
without any hitch. This shows effective mobilization of
individual funds that are harnessed together for group
usage and advantages. The harnessed funds or
resources would have otherwise been left wasting and
unutilized.

This also applies to leadership development
principles for members especially youths who follow
the democratic process of doing things. They also

reduce the chuvenistic individualism that stunts
growth and development. The group dynamics and
synergy involved in agricultural cooperatives also
engender group collateral in seeking and obtaining
financial helps from micro-finance Institutions eg:
Ishiagu Community Micro-finance bank. This breaks
the vicious cycle of poverty and injects new flow of
cash into farm enterprises with this new status of
agricultural cooperatives, they break the impending
obstacles of access to farm financing. For instance,
Onogwu and Arene (2007) observed that low level of
income and savings among small-holder farmers in
Nigeria, impose limitations on the availability of
adequate equity capital for financing small holder
agriculture. They further argued that the remoteness
of microfinance institutes to small-holder farmers in
critical need of credit and the cumbersome lending
procedures further affects their accessibility to credit.

Research question three: What are the sources of fund to agricultural cooperative in Ivo LGA, Ebonyi State?
Table 3 : Sources of fund to Agric Cooperatives in Ivo Local Government Area

S/NO SOURCES FREQUENCY PERCENTAGE
1 Monthly dues 38 38
2 Registration. 10 10
3 Sales. 20 20
4 Service charge 10 10
5 Rent charges 05 05
6 Fines 20 20
7 Levies 23 23
8 Capital Shares 20 20

Source : field Data ( 2015).Multiple responses*

For Okoye and Arene (2005), this hits small
holder farmers most as they are being discriminated
against by the financial system on the grounds that
they are generally risky and unviable, and that
transaction costs for smaller holder loans are higher
than those for large loans. This approach of group or
team spirit inculcates the good habits of book-keeping
or accounting records which strengthens farm records
that individuals do not normally keep. The good habit
of record keeping goes a long way in addressing
the short falls associated with farmers’ illiteracy and

lack of ability to record farms operations vis—a-vis
income flows and expansion. This allow for better
analysis of profit and loss accounts of each agricultural
cooperatives at the end of each farming season and
orend of the year .

The application of the cooperative acts ie code
of conducts also instill obedience to rules and
regulations as lateness to cooperative functions attracts
a fine. This served as 20 percent of income to the
cooperatives. It implies that laxity on the part of
members are rather turned into income generation
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and general levies with 23 percent respectively. The
results agreed with the opinion of Agbo (2010).

Research question four sought to find out the
contributions of cooperative societies in rural and
agricultural development in the Study area. Data results
in table 4 showed various contributions of the various
agricultural  cooperatives  societies in  Ivo  Local
Government Area to rural and agricultural development.

One of the major contributions is the
mobilization of cooperative members for agricultural
Development. The result shows that the highest
percentage of 20 percent was on agriculture
development especially in primary food production,
marketing, processing, storage, thrift and saving which
help farmers who are the majority of the people living
in Ivo Local Government Area of Ebonyi State. The
second most important contribution is the provision of
cheap farm credit or loan with 18 percent of cheap
farm credits or loan with 18 percent. It means that
the funds pulled together are available for those
who are in need of cash. The case are given to these
members without any form of interest and the mode
of processing the farm credit is very easy and
straight forward as the repayment is done during and
after the harvest of crops, livestock and sales with
ease and without any collaterals.

The injection of cash into financing small
holders farm operations is an area critical to agricultural
development that the cooperatives have been very
active, otherwise the sourcing of farm credits from
formal financial Institutions are hectic and time
consuming. At times too complex for the understanding
of the illiterate small holder farmers. Group processing
of farm products ranked third in the contributions of
agricultural cooperatives in the study area to rural and
agricultural development with 16 percent. This activities
reduce the level of spoilage of farm produce and
also increase their products, enhance the shelf lines
of products and make it easier to handle by
packaging and marketing networking in easier and
achievable manners. This is based on group synergy
and dynamics because advertising cost is reduced as
market will exist for products at point of processing
that encourage larger volumes of processing
agricultural products because existing markets and
demands so created act as motivation to agro-
industrial enterprises. It has a multiplier effect in the
study area because of other associated jobs creation
opportunities to the youths in the study area.

The 4™ is low cost of agrochemicals provided
by the cooperative societies to farmers with 15% and
followed by access to innovation with 14%. This
showed that 15% of the agrochemicals used were
provided by the cooperatives just as innovation to
agriculture  technology was  another  important
contribution to agricultural development by cooperative
societies in Ivo Local Government Area. The agricultural
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cooperatives Societies also contributed to savings with
13 percent response and provision of input of seeds
and seedlings was 12 percent. This was also the
position of training and retraining of farmers. Assisting
farmers to obtain fertilizer and farmers’ production
obtained 10 percent each. The cooperatives dividends
had 9% of their contributions to rural and agricultural
development in Ivo Local Government Area, Ebonyi
State. Storage and linkage of cooperative farmers to
micro-financial  Institutions  forms  another  vital
intervention of the co-operatives societies in Rural and
Agricultural development in Ivo Local Government
Area , Ebony State , Nigeria .

In general terms the agricultural cooperative
societies have contributed to rural and agricultural
development in Ivo Local Government Area in the
following: Easy access to government agencies for
assistance, Hire and purchase of machines,
management of fish ponds, marketing outlets, had
acquisition and networking of financing and marketing
which have increased members financial strengthen
out .The various cooperative societies studied in Ivo
Local Government Area have immensely contributed
to the socio-economic and agricultural development.
This arose from the fact that majority of the Ivo Local
Government Area inhabitants are practicing farmers.
The group formation have also engineered farmers
to utilizes idle funds by borrowing at low interest or
no interest rate. This make cash available to the
members and which they repay at the end of
farming season or at harvest and sales with ease.



Research Question 4: Are there contributions of agricultural cooperative societies to rural and agricultural
development in Ivo Local Government Area of Ebonyi State?

Table 4 : The contributions of agricultural Cooperative societies to rural and Agricultural Development in Ivo: Local
Government Area
S/NO CONTRIBUTION FREQ PERCENTAGE
1 Educating farmers 10 10
2 Provision cheap farm credits / loan 18 18
3 Assisting farmer members to get fertilizes 10 10
4 Group processing 16 16
5 Sourcing of market 05 05
6 Storage and packaging 08 08
7 Hire and purchase of machine 07 07
8 Linking members to micro finance 06 06
9 Cooperative easily have access to govt 05 05
10 Training and retaining of farmers 12 12
11 Provide at low rate agro-chemical 15 15
12 Easily accessible to obtain innovation 14 14
13 Land acquisition for use by members 03 03
14 Networking to increase profit by sales 02 02
15 Dividends share increase income 09 09
16 Provision of seeds/ seedlings to farmers 12 12
17 Management of fish ponds 04 04
18 Provision of mini-slaughter house 05 05
19 Mobilization of cooperative members for agric development 20 20
20 Encouraging savings for members 13 13

Source : Field Data ( 2015). Multiple Response*

Research question 5 : what are existing problems relating to cooperatives in Agricultural development in Ivo

Local Government Area, Ebonyi State.

Table 5 : The existing problems relating to cooperatives in Agricultural development in Ivo Local Government
Area, Ebonyi State

S/NO PROBLEMS FREQUENCY PERCENTAGE
1 Poor quality Harvest 15 15
2 Lack of qualified Personnel 20 20
3 Low income earning of farmers 22 22
4 Stalls and stores inadequacy 10 10
5 low government intervention subsidy 12 12
6 11 11
7 Pest and disease control 10 10
8 Total 100 100

Source: field Data (2015)

The fifth research question sought to find out
the problems current hindering the contributions of the
cooperatives to the contributions of the cooperatives to
the growth and development of agriculture in the study
area. About seven major problems were identified and

presented in table 5.

Results showed that one critical problem facing
the cooperative societies in Ivo are troubled by the low
income of her members which was stored 22 percent to
rank first, followed by lack of qualified personnel with
20percent to rank second. The third in ranking was poor
quality of harvest which had 15 percent to rank second.
The third in ranking was poor quality of harvest which
had 15 percent.

Others were low government intervention with
funding with 12 percent to rank fourth and followed
seasonal price variations with 11 percent. Finally two

problems tangled at 10 percent each and include pests
and disease control, and inadequate stall/stores.

These problems are not uncommon but the
way forward is by providing solution to the shooting
problems. The intervention of non-governmental
Organizations and the and the three tiers of government
in providing financial assistance to the existing
cooperatives. Assistance should also come in from
kinds on training and re-training of their personnel to
ensure to ensure effective cooperative management
support also come in form of provision of low cost

housing and stalls to assist the agricultural
cooperatives societies.
It implies that with added support and

assistance to above mentioned problems would be
suppressed by the cooperative societies in Ivo Local
Government Area of Ebonyi State, Nigeria. This is
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because these cooperatives have grea potentials that
need to be harnessed by all and sundry. The various
contributions of the cooperative societies in the Study
area (lvo-Local Government Area) showed that the
organization is veritable instrument for agricultural
development in Ivo Local Government Area of Ebonyi
State, Nigeria and the world over .

VII. IMPLICATION OF THE FINDINGS

The data results showed that various types of
cooperatives exit in Ivo Local Government of Ebonyi
State. The cooperatives despite some financial and
personnel shortage have contributed greatly to
agricultural development in Ivo Local Government Area,
Ebony State, Nigeria. Access to farm inputs, credit and
processing machines and group management of assets
help in the agricultural development because majority of
Ivo populace are rural farmers.

The findings implicated poor government
intervention in financing co-operatives in the study area.

VIIl.  CONCLUSION

The authors concluded that agricultural
cooperatives were efficacious in agricultural and rural
development in the study area and recommended that
government at the three levels and all stake holders
should endeavour to assist cooperatives because of
their multiplier effects on poverty reduction, food
security, job and wealth creation.
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paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will
be credited to his/her bank account. The entire entitled amount will be credited to
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
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proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
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...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.
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Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’ Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
(1) Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not convenient, and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

VI



PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e  Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e  One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e Write your paper in the form, which is presented in the guidelines using the template.
e  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

® |Insertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives

- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

® Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
® Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

e  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

Explain the value (significance) of the study

e  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

® Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:
®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e If use of a definite type of tools.

e  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

e  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and
mistake

spelling

Well organized, meaningful
specification, sound
conclusion, logical and

concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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