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From the Desk of Editor — in - Chief

Dear Readers

Revision of curriculum every year is a routine exercise is any university. This exercise is
critically viewed by the accreditation agencies as it is believed that quality education i1s heavily
dependent on curriculum and its implementation. As per current practice and also as per the
expectations of the regulating bodies, most important aspect of curriculum design is, to clearly
lay down Learning Objectives, Learning Outcomes and Learning Specific Outcomes for each
course and each programme. On one side this may bring clarity and transparency for the teacher
and learner but on the other side this binds teacher and learner in a rigid frame and damages any
initiatives, on the part of learner, to explore and learn by going beyond dictate of the syllabus. In
objectives based system the student knows from day one what he/she has to read and reproduce
in examination dictated by the learning objectives, syllabus and learning outcome. There is no
motivation for learner or teacher to go beyond dictate of learning objectives and outcomes. The
learning outcome is measured through examinations which are mostly theoretical and text book
based. This could be one of the reasons that students these days do not want to come to classes.
They feel, and rightly so, that they can get everything in the books and on the internet and crack
old question papers to score very high marks in examination which is the accepted yard stick to
measure learning outcome. This has further resulted in two very undesirable outcomes. Firstly,
the students despite a high grade in the examination lack problem solving skill and skill to apply
the knowledge at real work place, secondly, they lack hands on experience to utilize resources
and most importantly they lack professional wisdom. Most of the employer’s forums, in recent
past, have put employability potential of most of the student pass outs in the country not beyond
25%. 1 wonder if the current education system is also to be squarely blamed for, poor state of
research environment, innovation system and IPR generation which New Education Policy 2019
(NEP) — 2019 is trying to address. Another pertinent question, is the learning objective/outcome
based examination system killing the creatively, individuality, thinking process and exploration
attitude of our students; making education a totally mechanized process?

If you recall, in our ancient education system in Nalanda, Taxshila and Vikramshila era, when
scholars came from all over the world to study in these top ranking Indian institutions, greater
emphasis was placed on Learning Environment and Learning Experience rather than Learning
Objectives and Learning Outcome. The system was then driven by the learning environment in
order to, provide right direction to creativity, support thinking process, establish interactive
knowledge delivery system to ignite mind of the learner, build resources to support
experimentation, facilitate analysis to evolve and create opportunity to apply knowledge. The
outcome of such environment was; professionals who could master the subject and who could
develop competence to apply the knowledge and posses the right skill sets. This system



encouraged, promoted and supported five E’s as part of the Learning Environment and Learning
Experience. These five E’s were Enquiry, Explorations, Experimentation, Evolution and
Engagement. The learning environment was so motivating and supportive that scholar was
highly encouraged to enquire and investigate any aspect of knowledge gained and was not
restricted to the curriculum and learning objectives. The scholar was free to explore in any
direction, experiment with various ideas, evolve new design, new process, modify existing ones,
develop new knowledge, engage society with new knowledge/process/design and transfer them
for betterment of society. These five E’s necessarily brought in elements like meaningful
discussion/interaction, skilling, hands on training, analysis, design cycles, expert’s intervention,
exchange of idea/experience, surveys, research, investigations, innovation and transfer of
knowledge/technology and all of these became part of Learning Environment and Learning
Experience. The most important prerequisite for such system will be good resources, especially
good teachers which is most scares commodity.

If we look at the world’s top ranking universities also, they place very high priority for building
good learning environment and enriching learning experience continuously. It is off course a
difficult task to exactly quantify learning environment in an institution, but it is certainly not
impossible. It is high time that NEP-2019 examines this aspect and makes the education system,
learning environment based and not examination based. At school level some initiatives have
been taken in form of tinkering labs for students to enquire, explore and understand. In higher
education the student is motivated by the marks or grades he/she scores in the examination. So, if
we want to bring learning environment and learning experience as important components of our
higher education system, then necessarily they have to be linked to assessment system with
requisite weightage. As I said in our earlier issues, good and dedicated teachers are the first and
most essential requirement, and NEP -2019 should examine this aspect on top priority with a
viability angle. Teachers face serious problem of gap, between the class room and the real
outside world, which is changing much faster than class room. In South Korea “Future Class
Network Platform” has been created for school teachers on which 20,000 teachers interact
regularly and their ‘Class design’ gets exchanged, upgraded and modified, which benefits each
other immensely. Such interactive platform is very much needed in higher education, in addition
to FDP’s, for teachers to improve their quality and thus quality of education. There is therefore
urgent need to create a vibrant platform for higher education teachers to interact so that they
could share their views to develop good curriculum, in addition to building excellent learning
environment.

While talking of grading and ranking, which come from excellence in teachers and environment;
the good news is that Rabindranath Tagore University (RNTU) is now among top two hundred
universities in India in NIRF ranking. In M.P. it is the only private university in the ranking list.
Hearty congratulation to everyone at RNTU for achieving this distinction.

be—.

Prof. Vijay Kant Verma
vecau.bhopal@rediffmail.com
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Performance Analysis of Conventional Controller for Infrared Heater

Vineet Shekher', Suryadeo Chaudhary®, Kamlesh Kumar Singh’
'EEED, NIET, Greater Noida (U.P.) India.
*ECED NIET Greater Noida .(U P ) India
*Patna Saheb Technical Campus, Vaishali (Bihar) India.

ABSTRACT

A modified technigue is iitroduced 1o understand the desien of Integer order PID controller. Due 1o simple funing
rules, conmventional PID controller has the great success with the awtomatic tuning feature and tables that simplify
thetr design. The Integer order PID controller show better robustness performance with ithe comparison of PID
control's experimental to Heating control svstem (HIL). In Integer arder control, design of simulink model of control
system can be designed more straighi forwardly with specificatton. based on frequency response which can be

change confinuously.

Keywards: Inleger order controller. Hardware in Loop. First Order Plus Time delay,

[ INTRODUCTION

The PID controllers are the most commonly uosed
controller in industrial application in industry, Now a
day, various methods for tuning PID controllers, the
Zicgler-Nichols (Z-N) tuning method is the most
popular and is extensively used for the delermination
of the PID paramciers. It is well known that the
compensated systems with controllers tuned by
Zeigler-Nichols method  shows high  percent
overshoot with step input,

The enhancing of classical integer order caleulus to
non-intcger order cascs is now by mecans of new
concept. The systematic studics made in the
beginning by Liouville, Riemanun. and Holmgren in
middle of 19" century |1]. The common application
of fractional order differentiation has been found in
[2]. The concept of fractional order calculus shows
I i
() =K ,e(N+K, j e(Nd(N+K, ""—’e(:)
,, elt
And Laplace tramsform of equation (1) is given as

U(s)=K, (1 +#+ sT, ]

i

K o
Where. K, = —Land K, = K'J,f,;
T

(a) IOPID Controller
The most commaon form of a {ractional order PID
controller is PIZDp Controller (Podlubny. 1999a).

{/(s) L K

Cropp(8) =K, +—-+ K,;s" (2,4 =0)

E(s) s

the attention of rescarchers in applicd sciences as
well as \Win engineering and examples may be found
in [3] and [4]. Some applications such as automatic
control are discussed in [3].

Fractional order control  wilh  inleger  order
specification has adequate modeling and  perforis
robust control performance with respect (o ¢lassical
PID control. The benefits of fraclional order control
in modeling and control design motivale interest in
various applications of control application |6].

II PID CONTROLLER
The Mexibility and robusiness ol the PID controller
makes il widely applied in many applications. The

generalized lorm of PID conltraller with control law
is

(1)

(2)

(3)
having an integrator of order 7. und a difTerentiator of
order . where A and pcan be any real number,

(4)

Fig. 1{a), Block diagram of 10-P1D Controller.
Fig. 1{b). X-Y representation of FOPID parameters variation.

1920
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=0 and =0, p=1 respeciively Corresponds

Fig. (1) is a block diagram configuration of 1QPILD
conventional PI and PD Controllers.

clearly, selecting %=1 and p=1, an inieger order PID
Contraller can be recovered. The selections of 7= 1.

to gel the process reaction curve, From the obtained
process reaction curve. the First Order (FO) model
parameters are process gain K. process time constant
T of the Ceramic IR heater lemperature system are
determined.

I PROCESS MODELING

1n this work. for the design of controllers. (he Heating
syslem is represenied as FOPTD transfer function
model. The recorded dala is plotted beside with time

Py — i S S e s | T
e . ¢ :
"""""" ; — - s
(,.i-"f. i z )
g
/ =
| L]
; }
gl . : ¢ . :
A S W e (ot ! et R T (A S o
T i v 3w J0 10 #%9 100 tob WB) 1030 1E0F 2000

= P
T

¥ i
T (]

Time(zes)
Fig. 2 Transfer function approximation using reaction curve method.

The FOPTD transfer function model for the unstable heating svsiem is denoted as:
[2.6770]e 4%
2625 +1

G r(s) 5)

Nichols
lunings

rule, Ziegler and
following ZN-PID

coventional  tuning
recommended  the
formulac are:

IV DESIGN OF PID CONTROLLER

ZN-PID uning rules is the classical “closed loop”
tning rule which is normally considered as ihe

Table 1

Tuning rule for ZN-PID Controller

Controller Gain (K,) Intearnl Gain(K)) Derivative Gain(K,)
PID 0.6 Ker 2/Per Pecr/8

By putiing up the value of the transfer function of
ceramic IR heater having K =2.6770 rad/scc. L=40
sec and T=262 sec in Table 4.3 for Zeigler Nichols

clased loop then we caleulate the value of K. Kand
Kgas 2,15, 0.027589 and 42,193, so thc value of
controller as:

Cio(8)=2.15 +M+42. 193y (6)
V INTEGER ORDER BASED PID (i) Phase Margin & Gain  Crossover
frequency

CONTROLLER

Phase and gain margin have always play importan
role for robusiness. The phase margin is co-rclaled

(1) Desion Specification for IOPID Controller t0'{lis daimipth GF Uis systetn:

GGe,)|=lCGw, )P, =0 dB )
ArglG(jo,, )= Arg[C(jo, )P(jo, )] = -1 +¢,, (8)
Where.

C(jar,,)is the PID Controller in frequency donuin with crossover frequency and P(je yis the TR plant
(FOPID) in frequency domain with crossover [Tequency

1921
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(ii) Robustness to gain variation in the plant
ain

The gain variation of the plant demands thatl the

phase directives with respect 1o the frequency is

(i(_{l_{'_g_(ﬁ(jm))J 5

deo

ISSN: 2278-4187

zero i.e. Lhe phase bode plot is [1at at a certain gain
crossover frequency,

&)

According to the mathematical description of the [R heater. a transfer function Gﬂ‘, (8) represents FOPTD as:

‘“i [}
(U (8)=———e™
I”?() sT+1

According 1o the PID Controller transler function. the frequency response for [OPID as:

C(jo)=K, -|v%-|-_jauﬂfrf

The gain and phase of ( jm) arc as follow:

€ (o)|=\ K, +[de"[%] )2

; (I{dm1 —K})
wk

p

Arg|C(jm)] =tan”

According to design specification (1) the magnitude and is given as

K\/K,ﬁ +[K,, P J
w

G(jw)| =
| f(.f")l \/l+a)‘1T:
and
2
Arg[(j(jmlw)]ztan“ Ko’y =K, —tz-m"(

oK,

w T

op

)- Lo, =—n+¢

i

According Lo design specification given by equation (2). value Gi'KP K, . and K, deriveas:

K .'?‘.‘i B
Ve IEYE

4 Ko, -K
Whete. HI - l_!_qu'-’- atid L =4,.and
K o
Py
2 : 5 b1
¢ = L ﬂ (]’mw' +LBlrz)l‘p' )— rﬂmq} B, %
K\ B kebady
2 i
= R (T'+LB)+ Ao, 5 ;
K B Y1+ 4°

1
The phase margin and gain margin of the process
plant as per Bede and Nyquist plot are shown in Fig.
5. From Fig. 6. we found the value of e and ¢, as

0.008 rad/sce and 80" respectively. By putting up the
vilue of the transfer function of ceramic 1R healer
: 0.0063 . _ .
('(5)=009768 4+ —— 425 62404
h

1922

(10

(1D

(12)

having K=2.6770. L=46 and T= 262 in equation (10).
(11 and (12) and we calculate the K, K, and Kgus
00,9768, 0.0063.25.6246.

S0 the value of cuntroller as:

(13)
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= 5]

AT o

Syeen 5
CTeNFTargh g g2 T T T
=1 Faguency (rad’zec) 0,228
T Cizesd Loop BlableT WeR

o P

System &

| FhaeE A (@i w3y T T
! D#lay Margin (ssc) 857 .
Al Trequency frad/seck 00274
Clorea Loop Stavie? YEE -

T T N TR
Finamcacy (mdfoec)

Fig. INyquist plot and Bode Plot of 10P1D Controller for Specification

By using MATLAB simulation of ZN closed loop and IOPID designed controller the output as shown in Fig. 4(a) and
4()

T Rarpbane bited 81 26 csaed e Cunlnla
T T

i —

b i sl i -
K g W [F = C L =] =

TaouiSen) i
Fig.4(a). Simulation Qutput response of ZN-Closed Loop Controller,
Fig.4(b).Simulation Qutput response of IOPID Controller,

Table 2
Performance Table of ZN Closed loop and 1OPID Controller.
Performance | Rise Peak Peuk Setifing ISE | TAE
Time Overshoot(Mp) | Time(Tp) | Time(Ts)
(Tr) _
ZNC-PID 25.39 74.70 116,93 38930 | BOS5 | 11604
10PID 11241 9.8 34191 G386 | 6692 | 1148
VI EXPERIMENTAL STUDIES Fig. 3shows the block diagram of the open loop
response test, The hardware component for the
PID controller works well for the sysiem baving fixed experiment consist of the computer. a power module
paramelers. [T there is  presence of large parameter controller, to modily the power input 1o the coramic
variations of major external disturbances, the PID IR heaer  (oven) and @ lemperalure  scnsor
controllers shows fust response with significant (lemperatare  (mmsducer) to measure  the  outpul
overshool or Smooth bul slow response. lemperature ol IR heater,

I MATLAR [ Analag Powat
I TE\ DACLCard ._

Contrallar
3
CEramicii Temperature
Heato Sansar

Fig.5. Block diagram of the open loop response (est.

COMPUTER
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Data acquisition  svslems  incorporale  input/output
signals, sensors. actuators, signal conditioning circuit,
data acquisition interfacing devices, and application
soflware

(2) Analog Power Controller:

The power controller needs (o be able to control and
switch large loads, tvpically currents of up fto 10
Ampere and load rated for 400W. Single phase power

{E—W& }
& E Y ] -

F Y Fuag
MTERMAL
soaa
AiEvac
]
=EATEH
AN, RATE
L
s

LTC-16 -20A-4KW

ISSN: 2278-4187

regulator is nsed for heating control of induclive or
resistive loads made by Libratherm LTC-16 as shown
in Figurc. 6. The oulput voltage can be varied
proportionally o the inpui signal. The back to back
connected SCR can control the load of 10A (2KW),
20A (4kW) and 40A BIkW) at 230VAC which is build
in il. The phase angle firing control lechnique ensures
gradual and smooth voltage conirol across the load.

LTC-16 -40A-8KW

Fig.6. Cirenit diagram of Analog Power Controller (Libratherm,LTC-16)

The laboratory setup and wiring diagram as
shown in Fig. 7 () consists of Ceramic TR heater,
DAQ cord. Analog power controller and
lemperature sensor (K-lype thermocouple), The
power delivered to the IR heater is controlled
using an analog signal using analog power
controller, DAQ card is used for the analog signal

e

1 maan

generation, where output is 0=53 V DC and it
provides Lo analog power controller which get in
firm of Lixing angle lo back 1o back SCR of
analog power controller to maintain the desired
analog power or voltage to IR Healer. The actual
laboratory photograph of the experimental set-up
is shown in Fig, 7(b).

Fig.7(a). Wiring diagram of HIL Hardware system.
Fig.7(b).Laboratory photograph of the experimental setup.

Real time performance regarding Zeigler Nichols closed loop method and Controller onlpul as shown in Fig. 8.

B e s iy Do 1o e 29 1 T
: j ; i : | ;
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v '
' ‘
i '

| [irasrvi lomest Farrmabe svmaulirms | ]
H . ' . . '
1 . H
'
1
\
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i
P
|

=

trelas

Fig. 8. Real Time Temperature Control Using Zeigler Nichols Closed

Signal.
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Real time performance regarding Integer Order PID method and Controller output as shown in Fig, 9.
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Table 3

= £ L]

oo
0

Performance table of Experimental Setup of temperature System

Performance Rise time Sciiling Time Peak Time Peak
Parameter (Sce) (See) (Scc) Overshoot(%a)
ZNC-PID 226,16 1999 536.3 38.15

IOPID 484.47 1989 1129 20.07

a7 Y

ntroller Output Signals.

VII CONCLUSION

The work has been underlaken with a vision to
analyze an impact of fractional calculus in the
development of classical control theory through
challenging infrared heating control problem. The
performance and robustness characieristics of [OPID
controller was analyzed by conducting simulation
and experimental studies of HIL System, The
experimental as well as simulation results shows (hal
the [OFID controllers took corrective action even in
the presence of nonlincarity and cnhanced the
performance in all aspects when compared (o exisling
classical controllers.
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ABSTRACT

Data density has a linear relation with fixed size of data and non-linear relation with variable size of data, 11 15
clallenging to manage variable size data with vaviahle arvival rale. Given a node capacity where arvival rate is not
in eontrol then this problem becomes firther challenging and requives an algorithmic solution. This rescarch
undertakes variable size data and variable rate of arrival al a node capacity and praposes an arbilration algorithm
with management of node dispatch capacify algorithm to solve this problem, whiclowill be tested against Knapsack
Problen. This work has numerous indusivial and social applications. Traffle meanagement for emergency vehicle is

one such challenge.

Keywards - Deadlock. Density Management & Processing. Multiplexing, Intelligent Transport Systcm.

1 INTRODUCTION

In recent past. data volume and their formats have
undergone unprediciable development 1o supporl
lechnically advanced applications. Apart from olher
domain. it has also  affected  Intelligent
Transporiation System (ITS) significantly, which has
a major role in smart urban planning. Because of
random and dynamic behavior of trmsport system,
Mexible and comprehensive archileclure is required
to control the real-time traffic [1]. Modermn
communication and information technology is
responsible for hazard free transmission and sccure
handling of these data through different nodes with
the help of channels connecting them.

The propertics of the connecting links which carm
the data, delerming the density level at un
imtermediately node. This density needs cflicicnl
management  otherwise  deadlock  may  anise
bringing down the throughput of the sysiem. Also.
some dala scls are imporfant for the syslem under
consideration. which require immediale processing
So. the capacity of available channel should be
fitled with data having higher prioritics for
optimum utilization,

In this papcr, a new slralegy is proposcd (or
assigning the data sets with unknown arrival
paliern. 1o an outgoing link of Mxed capacity lor a
certain lime slots, which is dynamuically calculited,
Here. The concept of Knapsack Problem is used by
considering the bandwidth of the connecting links
as weights or capacity and the data scis to be
carried, as iteims. The idea is 1o analyze the links as
sucks which should be assigned those items lor
further transmission that provide maxinmum benefil.

The research contribution of the paper can be
summarized ns:

(i) In order to optimize the data flow m a
syslem. knapsack approach is proposcd
to reduce the wailing lime of cmergency
pickels ie the time eritical scenario e
serviced first,

{ii) The overall density is distribuled evenly
over the nelwork (o increasc ls
throughput and to avoid the condition of
deadlock.

One of the applications of this work is in the ficld
of intelligent transporl system (ITS) bul is
applicable 1o varions domains as well (eg.
Wircless Scnsor Network)., An overview of
related work in the field of routing and managing
related data is given in the following section.

I LITERATURE SURVEY

The reason lo approach Knapsack Problam (o
[acilitate routing methodology is that it is very
popular since centurics and several (echniques are
available to solve this type of problem (cg. dynamic
programming. branch and bound), Silvano el al. has
given an overview of basic technologies imd recent
advimcement proposed for them along with ihe
comparative study of their efficiency for randomly
aeneralcd data inslances | 1].

The routing algorithins arc cxpected to manage and
conirol the traffic congestion or density by cvenly
distributing the data, The traffic nelwork may be
carrving data in the form of packels, voice or
vehicles, Soh et al. has modeled the single
intersection point using M/M/1 quene model. Their
purpose is o minimize the queuc length which
iutomatically minimizes the delay time and increases
the network throughput |2],

It is well r observed that success of a routing
algorithm implemented on a system depends on the
accuracy of traffic congeslion estimales, There arc
several  works proposed for detection  and
muamagement ol tralfic congestion in different Nelds
using different technologics. algorithms and se-ups
In vehicular traffic network, one possible way is 1o
use RFID and GSM equipped probe vehicle. which
calculales vehicular speed and the average walling
lime of vehicles over a stretch of road [3]. Roy ¢l
have used manageable, relinble and cost-clivcine
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technology RFID 1o detect traffic density and
accordingly traffic signals are managed using G3M
[4]. Also. image processing lechniques [3] and video
analysis ol chaotic unlaned traffic [6] can be nsed to
estimate tafTic congestion, With the advancement in
smart-phones, app based aclivities arc used 1o
identiiv cerlain signaling patierns in cellular core
network for different ronds. These signals may be
processed lo extracl congestion relaied information

[7118119]-

Some proposed works provide route guidance for
specilic elementary entities. which are critical lo
(he application and are delay-sensitive. For e.g. an
ambulunce trip creates time- criticul scenarios and
it needs fo reach the destination in minimum
possible time. Rashmi et al. have used RFID fo
instruct the traffic signals of a lane for making a
clear pussnge lor the ambulance, when it is
approaching the signal [10]. To handle such time
critical situation. classification of available vehicle
cluster and identifving some particular vehicle is an
important function, the ITS is expected to perform.
Ozkurt ¢t al. Have presented a Neural Network
maodel for classilying the vehicles on a stretch of
road using video [rames and estimating the density
[11]. Recently Rajeshwari et al. Have presented a
system (o identily specific vehicles like Ambulance
and stolen vehicle [12].

Fig. 1. Forwarding at an intermediatory node
|

The packets arrival rate for each incoming Mow is
dilfevent and imdependent of cach other. 2nl | 2n2.
Ly and 2nd This paper considers the bandwidth
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ISSN: 2278-4187

Success ol any routing algorithms requires no
presence of blocked points. which may cause zero-
movement in the system [13][14]. Sun el al. has
focused on utilizing the existing infrastructure of
vehicular wireless nelwork for providing route-
guidance and avoid deadlock type ol situalions.
They have formulated two algorithms: onc guides
in centralized manner while others approach is
distributed |15].

This paper proposes a melhodology lo cnsure
delivery ol time-critical entities i minimum
possible lime and to distribute the density evenly
on the basis of priority of moving clements for
smooth Mow of traffic. The model proposed in this
article can be applied (o dillerent nelwork
infrastructures  deployed  to serve  different
jpurposcs.

Il PROPOSED MODEL

The routing process forwards the network traflic
from their source toward their ultimate destination
throngh intermediate nodes by selecting best paths
in the netwerk. Here is presented a typical scenario
for an intermedintc node where incoming and
oulgoing links are available for four different
directions [Figure 1]

of ull the outgoing links, (N0, Ni) as sack, where |
1= 4 wre assigned 1o the higher priorilize data sels
by sub-dividing the transmission time.
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The time slat for dilferent prionty-wise calegorics
of data should be determined by their priority. The
purpose of the model is to satisfy the following
objective:

where, in0) = Anl + 2n2 + kn3 + lnd, and
Prob{n0. ni) is Probabilily ol assigning a pickel lo
(n0. ni). Estimation of the Probi is explained
further in next subsection.

(2) System Deseription

Let the system is defined as § = {5, e, X, Y, DD,
NDD, Ip. fc. fime, [5, Memsh. .. | ¢ } for
programmer’s perspective. Above termms will be
deseribed shortly in the Now of explanation,

Let. s be the known distinet start state which
contributes in the initialization of funclions and
hence the constructor of the class which will be
derived in the UML of system 8, Let ¢ be the
known distinet end stale going into which may
result into desired outcomes. Lel. Y €8 be the set
of outcomes of 8 and X € 5§ be the input sct of 5.
The function fine is the implementation of the
proposcd algorithm resulling into outcome Y. Let,
DD the deterministic behavior of function and
data which helps in identifying the load/store
functions or assignment functions hich
coniribute in the space complexity resulting into
tables and NDD be the non-deferministic
computing [unctions of the system S which is (o
be solved by computing funclions which
contribute in time complexity of the algorithm.

Multiplexer
Logic

—
—
i

(NAN))

Channet Al canon

i

1

i

.~l<

. .

| i f;n
" !

< .

Prurity Levels (Pr.‘)

. Fig. 2. Multiplexing logic

The output ol [p is lisi of grouped packets having j
number ol clements, Lel nr is a routing node having
K links. then:ftr. 1) link. where ) =t £k, fp(r,1) can
be defined is:

LLi| = Iptr.y (P(r,1) [n]. Pefil)

where n1s the number of packets in (& 1) links.
Each clusiers of packels obtained as elements of Lj

Let N £ X be sel of the nodes in the system 8 such
that:

N=1{m|i=201 2 z} working as
source/destination/ronting points and Tz be the
lime slots divided for any (ni, nj) connections,
which holds following relation with capacity C
and density & ol the considered

path (i. j)

(i) The first slot of time-subdivision should be
uscd to fill the best (NO. Ni) for a packet
with urgent

T2(ij)o<6(i.j)/ Cilj) (2)
priority (conventionally tagged with 0) lo
ensurc their delivery to the destination in
shortest possible lime,

(i) Remaining slots should fill the available
sacks as per the flow balance cqualion to
distribute the density evenly in the network
for better utilization:

A(NO , Niy) = 2n0 Prob{(n0, ni)

(1)
Let the clementary entities arc represented with
selP EX, where P={pi|i=0.1,2 . ...} The
number of p arrived in the system c¢an not be
controlled, fp assigns deterministically defined
priority levels Prj to flowing puckets Pi such
that
[p:¥PPi =P 3PrPrj. where 0 =j=8.

should be mapped lo the next nede respectively on
the basis of priority in every slat. This task is done
by a n.ultiplexer T [Figure 2]. which selecis best
candidate from the 1ist returned by Ip,

The output of Iin lor a given Pi is serialized by Mne
lo generate Yi €Y such that Y OV K iy f N, The
elficiency of Mg depends on different parameters
ol X =5

[SSN: 2278-4187
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a.  Best Case; |LOGL) / (ninj)| =
TOG)) | | CCGij). for agiven (ni.
nj). 1=t

In this case, the time critical cluster 1.0 will cross
the nr without any delay in first sub-division of
time band T0. In the remaining slots. the clusters
L1 = Lj having priority (1 — j) i one (o one

Packel

P2 et
+ 5 Hads i
-0 it e
“P

& wond facket (vl bd Neake 8 hoxde D 90 F
» wid gty it 14
+ Sicios gesDacenaticn: (rd i

which is a part of the best route for pi. The
probability, Probi has lincar relation with Priority
Priof pi .
For any two clusters Lk and L'k having prioriiy pr
and pr’ respectively, where pr= pr’, finc assigns Lk
to (nr, nt) and L'k to (nr . n'1) such that (nr. nt) =
(nr, n'), both mt and n’t have reachabibty to
specified destination.
b, Warst Case: |[LOGLj) / (ning)| =
TO@.j) # CC(i.j). for agiven (i
nj.
In this ¢ase. higher prioritize clusters will have (o
wait for next TO slots ai node nr which will be
available afler k clock cyeles. where k s the
number of links connected [rom r. This resulls in
worst case for delay sensitive cntitics
The static view of the proposed system is
represented as a class diagram given in figure 3. [(
displavs two classes named as Packel and Node
and associated data member and their bebiavior

(D)YExperimental Setup

In order to test the performance of the proposed
routing method, vehicular traflic  syvslem s
considered. Here the fraveling entitics acl as
packets having poison arrival rate and raffic
signals or junction symbolizes the intermedialeh
nodes ni. The link capacity depends on the
connccling paths between (wo junclions. The
ptiority level depends on the criticaliv ol the
class of wvehicles. The algorithm  aliers (e
signaling pattern of a traffic signal by sub-diving
thie available time slot to fill the outgomy links
with high prioritized vehicles.

To construct the large road network and gencrale
vehicle traffic. a realistic open source  tralfic
generator, Simulation of Urban Mabile (SUNMO) [17]
is used. In the simulation, random ronting request is
generated. which are measure inpui o the proposcd
algorithm, For topologies of roads. the roud neiwork
is construcied by extracling the data from open Sieet

froo 30 Class Diagram
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correspondence are distributed using Moy balanee
equation as P given in equation (1). This depends

on ihc inflow rale (llk o)and the
probability
Probi € pi to be assigned (o next link

(nj. nk).

Hada

s

7+ = Buta i
=Py ; Packed

» Clustel: Pacsst

» it it i M_)
= Gl 1] fa (Packst [ P12 Proig)

Map [18] and converling it lo sumo compatible map
using Nel convert [19].

IV CONCLUSION

Various applications have some data sets that are not
delay= tolerant, so their delivery to the specilied
destination is a time critical event. This paper
proposcs a routing methodology based on Knapsack
problem algorithm applicabic in such scenarios of
various domains such as traffic algorithm. wircless
network, etc. Knapsack Problem is successlully
tested based on the proposed algorithm
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ABSTRACT

The proposed work in this paper deals with the congestion problem in deregulated power system. Due to congestion
in a deregulated power susten, transniission svslem is unable to accommodate or transfer the destred power
transaetion. This problem can be overcome by the use of Flexible AC transmission systems (FACTSs) devices.
FACTSs devices reduce the flows of pawer tn heavily loaded lines as a result an increasee in load ability of the
aystem, Moreover, it will iiprove the stability of the system, lowering downt the systen lass and cost of praduction.
The optimal location for mstalling thvristor controlled sertes compensators (TCSCsi based FACIS devices s
carried out by using sensttivity hased analysis method. In this paper TCSC eptimal locatton is determined by using
real power performance index. reduction of total system VAR power losses and based on reduction of total system
Actrve pover losses. MATLAB based programming platforn is used for validation of proposed work.

Kepwords—Congestion Mimagement (CM), Flexible AC transmission syslems (FACTSs). Thyristor Controlled

Series Compensation (TCSC), sensitivity analysis.
1 INTRODUCTION

All over the world. the electricity supplying industrics
are moving towards the competitive market for betier
and optimal clectricity pricing and focusing on cuslomer
satisfoction. An independent sysiem operaior (1580)
ensures a healthy competitive environment, 150 sets the
rules and protocols for open and non-discriininatory
access of transmission services, Due to fair and open
competitive market. maximum utilization of available
transmission system by the consumers and producers of
clectricity may lends (o violations of power syslem
consirinls limits such as power (ransaclion limit on
transmission line, power quality. power system security
and stability at the minimum cost. A situation when the
transmission svsicm 1s unable to accommodale or
trmmsler the desired power transaction because of power
transfer limit of transmission line is called congestion
[1], Congestion occurs when all the transaclions of
power cannol be allowed due (o overloading of line.
When power flows through transmissions lines and
transforuers exceeds (he power transfer capability of
transmission lincs. congestion 1akes place. Duc lo
which. line outages and blackout takes place. It also
weakens power svslenm sccurity as well as reliability,
Conscquently clectricity prices increased in clectricity
markets [2].

The congestion management (CM) is handled by ISO.
The market bascd approaches are used by ISO to
alleviatz the congestion.  This approaches can be
categorized on the basis ol price arca zones. generation
rescheduling,  financial  (ronsmission  rights  and
locational marginal prices. Congestion does occur in
both electrically bunedled and unbundled systems but the
management s simpler in bundled sysiem. Henee.
flexible AC transmission systems (FACTS) are used for
in better utilization of avanlable power system eapacilies,
It is a cost [rec method for congestion management [3].

Reactive power is one ol 1he key [actor for controlling
congestion 1 lransmission lines. FACTS devices are

1931

effective means of controlling reactive power flow in
{ransmission lines by changing the reaclance across (he
transmission linc by using fast acting power clectronic
swilches along with inductors and capacitors |4-6].

Reactive power and voltage conirol plays an important
role in supporting the real power Iransfer across a large-
scale transmission system |7]. In an open access system,
the importance of this supporl is even greater as the
power transfer is incrcascd and the associated voltages
then become a bottlencek in preventing additional power
transfer, In simple terms. the most important aim of
reactive power dispaich is to determine the sufficient
amount and correet location of reactive support in order
o maintain a secure voltage prolile [8]. The local nature
of the reactive power also implies that the generator may
provide (he rcactive power support for a number of
iransactions even il that particular generalor is. not
involved in the real power dispaich. The ullocated
conlributions of the individual generator’'s reactive
power oulput to a particular (ransaction can be negative
or posilive [9]. Reactive support is generally provided
by the switching of shunt renctors. the positiening of
translormer taps and the reaclive power oulpuls of
LCNCralors.

In recent vears, a considerable amount of literatures
have been published on congestion management issucs
in clectricity markel. An approach using the minimum
tolal modification o the desired transuciions [for
relieving congestion was presenied i [10]. A vartant of
this least modilications approach |11] used a weighling
scheme with the weights being the surcharges paid by
the (ransactions [or transmission usage in the congestion
relieved network. Marginal cost signals were used in
[12] for gencrators to manage congestion. n [13],
lansmission congestion distribution factors (TCDFs)
based on AC power Mow Jucobian sensitivity has been
proposcd. A willingness-lo-pay preminm [14] has been
suggested to mvoid curlailment ol the trimsactions.
Hogan proposed the contract path and nodal pricing
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approach [13] using spol pricing theory [or the pool type
market,

The optimal location of TCSC for congestion
manageiment by reduction of total system reactive power
loss and real power perfornince index is proposed in
| 1G]. In [17]. cross border coordinaled redispatching by
regional transmission system operators is used for multi-
area congestion management. An - cfficient and simple
model in [18] is & used for congestion management by
controlling their parameters oplimally,  Congestion
management by reducing lotal trinsfer capability (TTC)
and (ransaction curlailment is proposed by Huang and
Yan [19]. In [20], A. Oudalove proposed the load
shedding combined with mulliple FACTS devices
approach for the coordinated cmergency control svstem
for overload limitations in a transmission system. The
optimal location of unified power flow controller
(UPFC) based on sensitivity-based approach is proposed
in [21] for congestion numagement.

In the past three decades various optimization
techniques have been proposed 1o solve OPF problems.
The gradient method [22). Newton method [23],
successive sparse quadratic progrimming (QF) method
[24] are few comunon methods for i In 1984 [25].
Karmarkar proposed interior point method for linear
programming, An interior peint method is used to solve
power system oplimization problems [or both linear and
convex quadratic programming in economic dispatch
and reactive power planning [26].

This paper deals with the congestion management by
using TCSC based FACTS devices and linding the
B, = V2G; — V1[G cosé,; + BAL)

Qi = —VACBy + Boy) - V1[G, 2in 8y = Byycoss (2)
Where, :

Fus-i

F,'j= G” 'I-jBJ
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optimal location for placing it. Reduction of total system

. real power loss approach is used an optimization method

based on interior point method for minimizing the cost
of TCSC based FACTS device and gencration
rescheduling.  The  proposed  method  has  been
demonstraled on IEEE 3 bus system and Modified
TEEE-30 bus system using MATLAB bascd plaiform,

I CONGESTION MANAGEMENT

The formulation of congestion management (CM)
problem is done by firstly finding the optimal location
of TCSC based FACTs device for congestion alleviation
process and then finding the minimum rescheduling cost
to alleviate congestion using one of the available
optimal power flow method. The CM problem
formulation based on Sensitivity Analysis and
Optimization Problem. Sensitivity Analysis is used for
finding the optimal location for placement of TCSC.
Interior Point Meihod is used for solving the
optimization problem.

(1) Sensitivity Analysis - TCSC modelling is used for
finding scositivity coefficients in  Sensitivity
Analysis for optimal placement of TCSC.

(b) Modelling of TCSC - Fig. 1 shows a simple
transmission line represented by its lumped =n
cquivalent parameters connected between bus-i and
bus-j. Let complex voltages at bus-i and bus-j are
Vi(5i) and Vj(8j), respectively. The real and
reactive power flow from bus-i to bus-j can be
wrilien as

Bus-j

I“"——!:l—4|

—— /By

Fig. 1. Maodel of Transmission line

Similarly, the real and reactive power [Tow from bus-j to bus-i is

Bi = W6y — V% [6; cos by - B, (3)

Qi ==VF(By + Be) + ViV [Gy; sin 8y + Bycoss. (4)

Where.
4 (3)
BU H (0)

The model of transmission line with a TCSC connected
between bus-i and bus-j is shown in Fig. 2.During the
steady state the TCSC cun be considered as a static

reactance —jxc. The rcal and reactive power [low from
bus-i to bus=j and from bus-j to bus-i of a line having
series impedance and a scrics reactance are
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Bus-i Zf," =1+ i i Bus-)

|—-——4E—/H'v —I

Jﬁh —_ S5
1 1

Fig. 2. Model of Transmission line with TCSC

BS = VG -Vt [Gcosb;+ B (7)
fo= —VI (Bﬁ ¥ a,h) V,V; [6); stn &; — B;cos8(8)
B =V, VGl — }[Cv'!_l- cos S — Bj (9)
o5 =-v(8) + E_,p:) + V12 [6) sin 5 + Bfjeos5(10)
The active and reactive power loss in the line having TCSC can be writlen as
F=PB; +B =GV + V) - 201G co  (1])
Q= @+ @ = -7 + P )8 + Ba) +
VY8 cos &,

(12)

Where,

Gy =54/ (rj (13)
B = ~{(xy—xc)/(nf + = (14)

(¢) Optimal Location of TCSC - The optimal sensitivity of the total sysiem reaclive power
location of TCSC has been finding oul by using the loss is given as [16] : _
Sensilivily Analysis, 3% _[pi, vl ouy N
(i) Reduction of total system VAR power loss: AT = [ + 77 — 20¥jcsty). x2

Sensitivity factor  aij is oblained by (1%) o
(Il_fﬁ‘:l'ﬂnli';lling the rencli_\-'e pawer loss (QL) (i) Real power flow performance index
with  respect o nel line serics reaclance sensitivity indices: The severity of the sysiem
between buses i and j as control parameter of loading under normal and conlingency cascs
TCSC. Hence. Loss sensitivity based on can be described by a real power line flow
performance index([18]. as given below
PI=% (16)
Bus-i Zi= 1+ v, Bus-j
I s I
J’B\IIJ —_— _ "Rh
Fig. 3 Model of Transmission line with TCSC
Where,

«is the real power is flow,
Fiis the rated capacity of the ling-m.
N is the exponent and
W, 15 & real non-nepative weighting coclTicient.

When the lines are overloaded the value of Pl is high while the lines are within their limits then P1 is small.
The PI sensitivity factors for real power Mow with respeet to the TCSC paramelers can be writlen as:

b (17)
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The sensitivity of PI with respect 1o TCSC parameter connected between bus-i and bus-j can be writlen as

B8Rl _ o
'é}';_zm":;‘vm Pt?rr. (; (18)
Where.
L .
BFim _ Moy T Mg’ 19
dzen - S a'-"t 'I' E.P_, 3?} ( )
M aw T aen " Bxg !
Where.
25 _
3z 2,
2 _TuRy Y,
—2(¥? — V¥ coséy;) R hsmdy —g—ﬁ 5
(20)
£ _
=k

Py =T
=2(f - t{-ljaasaq)—r'—‘-!— + VV“”UF}#‘EJ?’

(rijag 2

20

(iii) Reduction of total system Active power loss: The active power loss in the line can be wrilten as:

P =Py

+ P = Gi( W + V3) = 2RV G} cos &;;  (22)

The sensitivity factor cij is calculated by differentiating the equation (11) with respect to control parameter of

TCSC and can be wrillen as:

e —h = [ + W - 2¢Vrocsy .

TijXij

—‘—E 23)

lJ

(iv) Criteria for Optimal Location of TCSC
The static and dynamic performance of the system plays
a vital role in placement of FACTS devices. The static
performance of the system can be enhance by [inding
the optimal location for installing FACTS devices using
sensitivity foctor methods. The most sensitive line is
choose lor placing FACTS device,
The sensilivil, indices can be calculated using thice
imethods as bellows lor TCSC placement;
¢  Reaclive power loss reduction method —
Line having most positive loss sensilivily
index
e Pl mecthod - Line having most negative
sensilivily index.
¢ Active power loss reduction method -
Line having the most positive loss
sensitivity index.

11 CONGESTION MANAGEMENT
PROBLEM FORMULATION

(2} Optimization Problem
Let the costs of rescheduled active powers and reactive

powers are _f1 and .fz .Hence, the objective function
is ;
Minimize £ = f£ + f:

Pgi — Pdy— P“’ .71 =0
Qg — Qd; - OV, 8T)=0

(v)  Ohjective Function
FACTS devices cost arc high, duc to which il is
necessary lo usc cosi-benelil analysis. Weather the
location of installing new FACTS device is cosl
efTective among other locations or not.
The cost of installing TCSC in line-k is given bas:

Crese &) = e.x (k).PF.Ba (24)

Hence. the objective function for placement of TCSC
will be
min B | (23)
Where ¢ is the unit investment cost of FACTS device
x; is the series capacitive reactance and PL is the
power flow in line-k.

Mathematically, an OPF for minimization ol the
total operating cost can be written as follows:
Min f(x) = Ei'vg(ﬂ'i = Pgf + By » Pgy + vi) + Creee

Subject 1o the lollowing constraints:

Non lincar equalily constrainis (load flow cqualions)
2(x)=0 (26)

where g(x) represents equality constraints inclnding

bus power Mow cquations, ic.
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i=1.2,,...N
Non-linear inequalily constraints such as line flow constraints, interface flow constraints and simple inequality
constraints of variables such as voltage magnitudes, generator active powers. generalor reaclive powers. lransforner
lap ratios
min
R 2 hy(R . Q4.0.8, (27)

Where. =
o, By v, arc the cocllicients of quadratic production cost functions at bus i.
Pg is lhe bus active generation,
Qg is the bus reactive generalion,
Pd is the bus active load,
Q4 is bus reactive load,
V is the bus voltage magnitude,
0} is the bus angle vector. »
T is the transformer Tap ratio veclor.
W™ W™™are lower bound and upper hound veetors. respectively, for incquality constraints,
Ng is the total number of generalors,
N is total number of buses. and
Nl is the total number of double-side inequality constraints,
Transform the OPF problem into the lollowing equivalent OPF problem by applying Fiacco and McCormick’s

barrier method as follows.,

Min{f(x) —p I Inls1) — p " inlsu (28)
Subjected to the following conslraints

a(x)=0 29)
hi{x)-sl- ™" =0 (30)
hix)+ su- i =0 @an

Where, p=0.
The Lagrangian function for equalitics optimization for problem (4) is

L= f{x) —pz In(s) —HZ Infsa) — 2T p(x)

—lT(h{x) — sl — A™?) —muT (R0 +5i—-R™ (32)
Where A, nl, mu are Lagrangian multiples for constrainis (22).(23).(24),respectively.
The Karsh-Kuhn=Tucker (KKK T) first order conditions for (he Lagrangian function of (3) are.

Vb, = 9FG) =Pl = V) T2l = Vi nu =0

(33)

Vol, = —(hlx) -5t - (34)
V:UL;, = —{hixr) + su — (35)
vl:i'{'_;.l =} (-;6)
Ve by = us (37)

Where, Sl=diag(s,).

Su=ding(‘5u‘,):

[l= diag(sl,).

Tu= diag(su;).
The Newton cquation for the nonlinear intcrior point OPF algerithim derived above may be expressed as (he
following compact form,

=nl 250 c - -
0 -7 - =
Vi ~VTH 28)
(e} o =
Asl = ni™ (- (39)
Asu= Mu"‘(—\_-ﬂ_1 (4

He domboad = 9 fla) — 477 g0x) — (=l + zu} VERLY),

By solving the Newlon cquation (7). . . . . . can be obtained. Then the Newlon solulion can be

updited as follows.
(41)
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(42)
X (43)
n (44)
m (43)

(46)
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Where o =0.995-0.999 95. ¢, o arce primal and dual step length respectively. They can be delermined by

oy = min {min (—%—-) s min :33 (+7)

ag =min {m.fn (:Tr':,) ymin (_—j (48)

The complementary gap of the nonlinear interior point OPF is,

Cﬂﬂb

The barrier parameter can be determined by,
(30}

(49)

where =0.01~0.2. m is the number of inequality constraints in (21)

(b) Algorithm:
The solution procedure for the nonlinear interior
point OPF is summarized as the following:
(i) Set iteration count k=0. o = w0, and initialize
the OPF solution,
(i) If KKT condilions are satisfed and
complementary gap is less ihan a tolerance,
output results. Otherwise go to siep 111

IV RESULTS AND DISCUSSIONS

Matlab is the software used for implementing the three
scnsilivily methods, Programming is wrilien for all the
three  sensilivity metheds i Matlab.  Separale
programming is written lor the interior point method in
Matlab, Mcthod 15l is reaclive power reduction method
[16]. method 2nd is the Pl reduction method | 18] and
the active power loss reduction method is named 3rd
method. I is the proposed method in the thesis work. All
these three methods are discussed for the 5-bus and
modificd TEEE 30 bus sysicm,

(a) IEEE 5- Bus System

The 3-bus svsiem consists of 1 slack or relerence bus, 3
generalor buses and 2 load buses. The slack bus is
numbered as 1 followed by the generating buses and
load buses.

Table 1 pives the load Mow analysis of IEEE 5-bus
system. Afler loud Now analysis. the real power fow in
line 4rth between bus 2-5 is 1034 pu which is more
tham the line loading limit.

Table-2 gives the sensitivities index of reaclive power
loss reduction, real power flow performance index and
aclive power loss reduction. Bold letler is used Lo show
the sensitive line. From the column 3rd in Table 2. 1t is

(iii) Form and solve Newlon equation in (23), then
(26) and (27).

(iv) Updatc Newlon solution by equation (26).

(v) Compute complementary gap by (28).

(vi) k=k+1 go to step IL.

observed the line numbered 5 between buses 3-5 is
suitable for placement of TCSC for reducing the total
reactive power loss, Table 3 gives the valuc of power
flow in the congested linc 4th afier placing TCSC is
0.99956 p.u. Hence. after placing the TCSC the
congestion has been relieved in the svsiem. The value of
Conirol parameter of TCSC for compuling power flow
is taken as 0.2883p..

From the column 4th it Table 2. 1t is abserved the line
nuinbered 2nd between buses 1-4 is suitable for
placcment of TCSC for reducing the real power [low
performance index (PI). Table 3 pives the value of
power flow in the congested line 4th after placing TCSC
is 0.99954 pu. Hence, afier placing the TCSC lhe
congestion has been relieved in the system. The value of
Control parameter of TCSC for computing power flow
is taken as 0.0326p.u

From the column 5th in Table 2. It is observed the line
numbered st between buses 1-2 is suilable Tfor
placement of TCSC fer reducing the Active power loss.
Table 3 gives the value of power Mow in the congested
line 4th after placing TCSC is 0.99936 p.u. Hence, after
placing the TCSC the congestion has been relicved in
the system. The value of Control parameter of TCSC for
compuling power Mow is taken as as 0.3 106p.u.
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Table 1

Power Flow Result for 5- Bus System
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R Methed reported in [16]
Line - Power flow(pu)
| 1-2 0.07798
2 1-4 04145
3 1243 0.51559
q 2-5 1.034
3 35 0.08441
6 4-5 0.40379
Table 2
Sensitivities for 5-Bus System
Method Method : o
reported in|16] reported inf 18] FROPRSER METHOD
Line i) aij — bij cij
1 [-2 -0.008057 ' -0.0789 -0.0004
2 -4 -0.967394 -0.41433 -0.0897
3 2-3 -),24034Y ().43542 -0.1235
4 2-5 -0.970852 1.93327 -0,3107
3 3-3 -0.00784 -0.10336 -0.0018
6 4-3 -0.261704 (1.34953 -0.0837

Placement of TCSC in line 5th may reduce the reactive power loss and placement of TCSC in line 2nd  will reduce
the real power flow performance index value but it will be less effective than placing a TCSC in line 1st as can be
seen from its sensitivily Factors. Table 4 gives the tofal costs comparison of three methods. It can be observed that
reduction of total system active power loss mcthod is more cconomical than VAR power loss method and
performance index method. The Voltage Profile of the IEEE 5-bus system obtained from the three-sensitivity analysis

is given the Table 5.

Table 3

Power Flow Result for 3-Bus System after Placing TCSC Based on Sensitivity Methods

Method Meathod - -
reported inf 16| reporied in] 18] EROPOSED MITHOR
L 2 Power Power Power
i : Now{pu} HNow{pu) flow(pu) _
J 1-2 0.07614 0.10893 0.08791
2 1-4 041123 046051 042237
3 2-3 0.47879 (.51202 0.49789
4 2-3 (1.Y9936 (1.9995.) 0.99936
3 3-5 0.08441 0.08798 ),08798
6 4-5 040379 - 0.37453 0.40379
Table 4
Total Cost for Optimal Location of TCSC in 5-Bus System
METHOD ToTAL cosT($/DAY)
VAR reduction [16] 2126.30
Pl 18] 234634
Active power reduction 203]1,30
Table 5
Voltage Magnitude values obtained from various methods
‘ . MeETHOD METIIOD R -
BUSNO. | rorrin IN[16] | rEPORTID IN[18] PROPOSED METHOD
L 1.020 1.020 1,020
2 1040 1040 1.040
i 1.050 1030 1.050
1 1.090 1120 1066
3 1,019 1.102 1.017
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(h) Maodified IEEE- 30 bus system

The [EEE 30-bus system bid prices by generators lor
cach buses arc given in appendix, The 30-bus sysiem
consists of 6 generator buses and 24 load buses. The
slack bus is numbered as | lollowed by the generating
buses and load buses.

Table 6 gives the load Mow of 30-bus system. There are
two congesled lines in case of 30-bus system. Those are
line in between bus 1-2 numbered as line 1 and in
between bus 2-9 numbered as line 5 as given in table 7.
Alier performing load fow analysis, the real power flow
at line | is 1.2748 p.u while at line 5 is 1.046 p.u. as
shown in appendix V1. Which arc more than the linc
loading limit.

Table-7gives the sensitivities index of reactive power
loss reduction, real power flow performance index and
active power loss reduction. Bold letler is used to show
the sensitive line. From the colummn 3rd in Table 7. It is
obscrved the line numbered 26 between buses 14-15 is
suitable for placement of TCSC for reducing the total
reactive power loss. Table 8 gives the value of power
flow in the congested line 1 after placing TCSC is 0.
9987 pau and in line-5 is 0. 2568p.u. Hence. after
placing the TCSC the congestion has been relieved in
the system.

The value of Control parameter of TCSC for computing
power [ow is taken as 0. 1 7885p.u.

[SSN: 2278-4187

It can be observed from column 4h in table=7 that
placing a TCSC in line-8 is optimal for reducing the real
power ow performance index. Afler placing TCSC in
line-8, the power flow Value of the congested line-1 is
coming out to be 0.9984 p.u and in line=3 is 0.9476 p.u
as given in Table 8, Hence. ofler placing the TCSC the
congestion has been relieved in the sysiem.

The value of Control parameter of TCSC for compuling
power [low is taken as 0.0326p.u.

From the column 5th in table-7. it is observed that
placing a TCSC in line-40 is optimal for reducing the
Active power loss. Afier placing TCSC in line-40, the
power flow Value of the congested line-1 is coming out
to be 0.9876 p.u and in line-3 is 00,9321 p.u as given in
Table 8. Hence. after placing the TCSC the congestion
has been relieved in (he svsiem

Plucement of TCSC in line-26 may reduce the reaclive
power loss and placement of TCSC in line-8 will reduce
the real power flow performance index value but it will
be less effective than placing a TCSC in line~40 s can
be seen [rom its sensitivity factors. Table 10 gives the
otal costs comparison of three methods. IU can be
obsenrved (hat reduction of (otal system active power loss
method 15 more cconomical than VAR power loss
method and performance index method.

Table 6
Congested Linc Details for 30-Bus Svstem

CoONGESTED LINE POWER FLOW (rL) LINE LiMrr (Pu)
1-2 1.2748 100
29 L.046 - L.00
Table 7
Sensitivity Indices for 30-Bus System
Ling i-j aij bij cij
I 1-2 -0.0012 1.1352 -0.0023
2 1-7 -0.5181 -0.6346 -0,3063
3 2-3 -0.3331 -0.06350 -0.1681
4 2-3 -0.1755 -(1.8522 -0.1291
3 2-9 -0.3028 0.0099 -0.2239
6 3-10 -0.0151 -0.1674 -0.0142
7 4-28 -0,0051 -0.0003 -0.0036
8 7-8 -.3965 -(.8696 03143
9 8-9 -0.4804 0.000] -0.3048
10 8-13 -0, 1830 1.0923 -0.0012
11 0-4 -0,0924 -().2237 -0.0575
12 9-10 -0.0282 -0.1678 -0.0205 |
13 9-11 =().2394 0 -0.0026
14 9-12 00423 03252 -0.0037 i
13 9-28 -0.0184 0 =0.0113
16 11-5 -0.0468 n -0.0043
17 11-12 -0.0541 -0.3270 -0.0024
I8 12-17 00015 -0.2618 00012
1o 12-20 o000 40.0654 -0.0033 -
20 1221 oo 40,3034 0.0237
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21 12-22 -0.0042 06213 00054

22 13-6 -0.1319 0.0164 -(.0032

23 13-14 0.0052 -0.1687 -0.0065

24 13=15 -0.0319 -0,2155 -0.0437

25 13-16 -0.0112 0.0872 00138

26 14-15 0.0001 -0.2378 20,0008

27 15-18 -0.0056 -0,0933 -0.0072

28 15-23 -0.0042 0.40660 -1.0056

29 16-17 -0.0064 -0.2607 0.0066

30 18-19 -0,0024 0.2607 -0.0031

3] 19-20 -0.0011 =0.00306 =(1.0015

32 21-22 =0,0010 (0.6329 -0.0013

33 2224 -0.0016 -{}.2332 -0.0033

34 23-24 0.0014 .2503 20,0018

35 24-25 =0.0006 0.0004 -0.0010

16 25-26 -0.0007 01014 -0.0018

a7 23-27 20,0026 0.7824 -0.0038

38 27-29 -0.0024 -0.0678 0.0035

39 27-30 -0,0030 -0.3048 -0.0045

40 28-27 -0.0425 0.7821 0.0015

ai 39-30 -0,0008 03071 -0.0012

Table 8
Power Flow Result for 30-Bus System after Placement of TCSC Based on the Sensitivity Methods
Method Method . .
reported in[16] reporicd in[ 18] PrROPOSED METHOD
. ‘s Power Power Power

LINE = Flow(pu) Flow(pu) Flow(pu)

1 [-2 0.9987 09984 (1.9876

2 1-7 0.7670 0.7742 0.7637

3 2-3 0.3978 0.6023 0.5957

4 2-8 0.4590 04630 04571

3 2.9 0.9568 0.9470 0.9321

6 3-10 0.0741 0.0756 00735

7 128 0.0507 0.0513 0.0505

8 7-8 (1.3851 0.6043 0.5763

9 80 0.5603 05704 o (,5530

10 | 813 0.4073 04100 04061

11 u-4 -0.0166 -0.0194 -0.0154

12 9-10 0.1374 01393 0.1366

13 9-11 04752 04790 04735

14 9-12 0.2038 02044 0.2035

15 9-284 0.1296 0.1326 0.1282

16 11-3 0.0667 0.0672 T 0.0664 -

17 11-12 0.1159 06 0.1151

1% 12-17 -0.0060 00034 -0.0061

v 12-20 0.0534 00539 0.0532

20 12-21 0.1167 011496 (.1154

2] 12-22 0.0563 00372 0.0362

12 13-6 -0.2236 10,2282 -0.2244

23 13-14 0.088] 0osRe 0.0878

24 13-15 02116 02041 ) 0.2104
N 13-16 0.1270 0 1280 0.1265

T 14-15 0.0273 0.0274 0.0272
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27 15-18 (0.0919 0.0925 0.0916
28 15-23 0.0701 0.0707 0.0698
29 16-17 0.0919 0.0926 0.0915
30 18-19 0.0583 0.0589 0.0580
il 19-20 -0.0276 -0.0284 _.“_-2.0273
32 21-22 -0.0308 -0.0323 -0.0301
i3 22-24 0.0153 0,0157 0.0152
34 23-24 0,0388 0.0391 0.0387
i3 24-25 -0,0298 -0.0299 -0.0297
36 25-26 0.0348 0.0349 0.0347
37 25-27 -0.0635 -0.0639 -0,0633
38 27-29 0.0608 00611 0.0607 *
39 27-30 0.0701 W5 0.0703 0.6700
40 28-27 0.1952 0.1960 0.1948
41 29-30 (.0364 0.0363 0.0364
Table 9
Voltage Magnitude (PU) values obtained from various methods
BUS Method Method PROFOSED METHOD
reporied inf16] reported in| 18]
| 1,000 1.000 1.000
2 1.000 1.000 1.000
3 0.983 0.981 0.900
4 0.980 0.984 0.900
3 0,982 0.985 0.920
6 0.973 0,978 0.980
W 0.967 0.961 0.970
8 0,961 00.958 0.965
9 (1981 0.934 0.979
10 0,984 0,984 {).985
11 0.981 0,987 (0.983
12 0,985 0,986 (.987
13 1.000 1.000 1.000
14 0.977 0,982 | 0,984
L5 0.980 0,981 0.986
16 0.977 0.98 0.974
17 0,977 0.977 0.977
18 0.968 0,965 0.974
19 (.965 0,962 0.978
20 0.969 0.978 0,987
21 0.993 1,000 1.020
22 1.000 1.000 1.000
23 1.000 [.000 1,000
24 ().989 0.900 0,920
25 0.990 0,990 1.040
26 0,972 0.976 0,980
27 1.000 1.000 1.000
24 0.975 0,979 0.980
29 0.98 0984 0,987
Lie (1,968 0.968 0,971

Table 10

Total Cost for Optimal Location of TCSC

Method Total Cost

VAR reduction 11806, 5%/day

Pl 1223%/day . .
Active power reduction 1068%/din
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V CONCLUSION

In a deregulated power system, Congestion and 1ls
management is an important issue 1o deal with it. TCSC
based FACTS device is one of the solution [or
congestion management, TCSC controls (he power
flows in the transmission line and reduces the power
Mow through over loaded lines. Bul duc to high cosl of
FACTS devices, It iz necessary lo [ind the optimal
location for installing It.

In the proposed work, Reduction of total sysiem real
power loss approach is used an optimization method
based on interior point method for minimizing (the cost

of TCSC based FACTS device and gencralion
rescheduling, The proposed method lhas  Dbeen

demaonsirated on IEEE 5 bus system and Modificd
IEEE-30 bus svsiem. The results obtained divulge that
the proposed work is effective in managing congestion
and finding the optimal location for placing TCSC based
FACTS device.
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Diagnosis and Remedial Teaching in Mathematics- A Review
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ABSTRACT

The main objective of the study was o find aut the nistakes done by the students i Factorization, give the remedial
teaching and to compare the nean seore of Pre remedial test or diagnostic (est and post Remedial fest or postiest in
the wnit of Factorization. I the present study researcher sefect the school with purposive sampling technique. On
the basis of diagnoesis test 33% or below scorer students were selected for the remedial (caching. Out of 60 students
32 students were ineluded for remedial teaching in the wnit of Factorization. Rescarcher formed a diagnosis fest to
find out the mistakes. Researcher measure the effectiveness of remedial teaching with the nse of positest which is
Sformed on the hasis of content of Factorization, In the present studv researcher used Experinenial Research method
and “Single group Pretest-posttest Lxperimental Design. ™ as research design. Rescarcher used I-fest for the
comparison of pretest and postiest of the stucdents, Students were done mistakes in variows formula like, {x + a) (x
h)=x" (bl b ab, xoal x-al Y ea,x m‘z - 1.-2 2xa a? and (@l h o= a B e 2ab 1 2he
¥ 2ca. s per resull, Remedial teaching is effective for the better understanding the varions formulas and concept
claritv of Fuctorization i matliematics.

Key Words: diagnostic test. Remedial test, Factorization. Sumpling. Experimental rescarch. cle. Diagnosis and
Remedial Teaching in Mathcmatics

TINTRODUCTION Diagnostic tests have shown to enhance students’

_ o _ performances in various areas of mathcmatics such as

T!:L‘ﬂchlllg of I[lillllcllllil[lcs in classroom is not correlm_e arithmetic. algebra, peomelry etc. Some sudies have

with the computational ability of the subject bul is also shown that diagnostic testing improves students’
also concerned with mathematics conient and performance in other related fesis,

cominunication  leading 1o its  knowledge,
understanding and application, During Instructional
process in mathematics, teaching methods, sirategies
and pedagogic resonrces are much more fruitful in
gaining sulficient responses [rom the students. For
the qualiy in teaching-lcarning of mathcmatics, : ! = ;
nature and qualily of instructional material. teaching Instructional Malerials were effective in improving
aids. content power of teacher, the pedagogic skills, academic attainment of students. Analysis of the
the leaming cnvironment in  classroom. he related  studies helped the investigator in  the
motivatio: of the students as well as tcachers are very prepatation of Diagnostic test and preparing remedial
teaching malterials. The Analvsis of studies rclaled to

Remedial Teaching can be considered as an effective
corrcclion lechnique. a programme lo  improve
teaching-lenrning  process.  An  instruction  for
overcoming diflicultics andmisconceplions in various
subjecls. The  studies revealed  that  Remedial

important, ; ; ) : § ;

2 . i ; ; Diagnostic Testing and Remedial Teaching, revealed
Ihe term “diagnosis™ is commonly used in medical that Diagnostic Testing in teaching can be used. as a
field. where it is defined as a careful. critical slucly of ll.-"'chﬂl.qllﬂ for ﬁl'ldil'lg oul the n*c:q“cncv and lvpes of
somelhing lo delerming ils nature. crrors commnitted by students. for the correction and

climimion to individual wenknesses, as a tool for
fincding out the reason for commiiting errors. It cans
also beused ag a prevention lechnique for common
crrors and in identifving major hindrances in learning
various concepls.

According to  Leaming and Teaching  Supporl
Network (LTSN), diagnostic tests consist ol a simple
paper based lest. computer generated multiple-choice
questions or intelligent diagnostic systems are usually
administered during 1he oricntation week or first few
weeks of the semester,

11 REVIEW OF RELATED

Diagnostic tests ave designed 1o identily sirength and

weakness of leamer with reference Lo specific lo pics LITERATURE

related knowledge. Diagnostic lests are more likely o

focus on weaknesses than on strengihs, Diagnoslic Sankara (1957) studied (he difficultics experienced
tests should lead 1o remedial work afier the by pupils of Standard IX in factorization. The study
instructional process, Diagnostic (ests give detailed revealed  that a greal majorily ol he  pupils
leedback  aboul gludents” knowledze  and experienced difliculties in dealing with negative
understanding, Diagnostic tests provide tmmediale numbers. applving rules of signs, [aclorization of
results and provide a direction for remedial teaching. polynonuals and in recognizing commion {uctor.

1943
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Elias (1966) conducted a study (o idemtily the
common crrors committed by the pupils of standard
VI infractions using a diagnostic lesl. The major
findings revealed that a greai majority of students
experienced dilficuliy in division of [raclions,
especially with mixed fractions and multiplication
and division,

Varghese (1991) studied the difficulty in learing
fractions by pupils of standard VI. The study revealed
that the following areas are difficult for the majority
of students due to the lack of understanding of
fundamental concepts: changing the whole number
into a fraction; changing an improper fraction into a
mixed fraction and addition and subtraction of
improper and mixed fraction.

Sindhu (1996) studied the difficultics expericnced by
the filth standard pupils in leaming [ractions. The
study revealed thatmany of the common crrors made
by pupils were duc lo lack of understanding of
principles involved in the addition, sub (raction and
multiplication with [raction and inadequate praclice
in cloing problems in fraction,

(Carpenito-Moyet, 2007). In education, diagnosis can
be explained through instructional approach where
assessment provides information aboutl students’
mastery aboul relevant pre knowledge and skills
within the domain as well as pre-conception or
misconceptions aboul the material (Ketterlin-Geller
& Yovanoll, 2009). Hence. diagnostic test can be
defined as an assessmen! mainly unsed to identify
students” strengths and weaknesses towards any
subjects of leaming (Zhao, 2013). It is a dircct
response to the perceived decay in the mathematical
knowledge and skills of new students in relation to
the mathematical requirements of their programines
ol study (Appleby. Lawson, Crofl, Hawkes, Douglas.
&Slecman, 2000,

111 OBJECTIVES OF THE STUDY

To form a Diagnostic test for Factorization,

To find out the mistakes done by the students in
Faclorization.

To give the remedial teaching on the basis of
mistakes done by the students in Factorization,
To measure the effect of remedial teaching in the
unit of Factorization,

To compare the mean score of Pre remedial test
or diagnosiic lest and post Remedial iest or
postiest in the unit of Faclorization.

(a)
(b)

{c)
(d)

{c)

IVMETHODOLOGY
(a) Hypothesis - There will be no significance
difference belween the mean score of Pre
remedial  lest or  diagnostic  lest and  post
Remedial test or postlest in the unit of
Faclorization.

1944
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(b) Research Method and Research Design- In the
present study rescarcher has used Experimental
Rescarch method and “Single group Pretest-
posttest Experimental Design.”

Population And Sampling - In the present study
researcher seleet the school with purposive
sampling techuique. All the students of standard
& were selected for Diagnosis test, On the basis
of diagnosis test 35% or below scorer students
were selected for the remedial teaching. Out of
60 students 32 students were included in the
group for remedial teaching in the unit of
Factorizalion,

Research Tools-Rescarcher formed a diagnosis
test 1o find out the mistakes, On the basis of that
test rescarcher decide the process of remedial
teaching. Rescarcher measure the effectiveness
of remedial teaching with the use of posttest
which is formed on the basis of conlent of
Factorization,

Process Of Remedial Teaching-According to
the diagnosis, researcher prepare remedial
teaching plan for the various difficulty faced by
students of std-8, With the use of specific model
and teaching aid as well as continues repetition
of various formula, siudents learn this unit and
get  proper understanding ol whole topic.
Rescarcher also used Map chart for reminding the
specific formula during the calculation of sum
related to formula, He also made various chils of
all the formulas and gives remedial Leaching Lo
the students and at last researcher lake a post lest
for the effectiveness of the remedial teaching.
Data Analysis - Rescarcher has used i-lest for
the comparison of pretest and postlest of the
studenlts.

(c)

(0

(c)

U

YV RESULTS
(1) Results of the Diagnosis Test
() In the formula, (x+a) (x+b) = X+ (x+h) x

+ ab,

e Students done mistakes to understand
above formula,

e Students done mistukes to do addition
and subtraction in the middle term and
multiplication of the last term of this
formula,

» They also done mistakes in various sums
i.c. Find the values.

(i) In the formula, (x+a) (x-a) = x* —a’

*  Swdents were nol  gelling proper
understanding about this formula
Students done mistakes 1o do square and
calculate various types of sum based on
this formula.

2 2 3
(iii) In the formula, (x a)= =x= 2xa+a=
s Students were pulling negative sign in

Iast term of this formula,
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o Sludents done mistakes in
multiplication of middle term.

&
smms based on this formula,

(iv) In the Formula of (;|+h+t.:)z =9 ¥

+2ab +2he + 2ea

*  Suudenls were nol  getling
understanding about this formula.

= They done mistakes in putling the signs
during (he factorization of (a = b - €)%,

proper

«  Students done mistakes in calculation ol

siins based on this formula.

(b) Results of Remedial Teaching,

I the present study, calculated t-value is greater than
lable t-value2.46. So, hvpothesis, “There will be no
significance difference between the mean score of Pre
remedial test or diagnostic test and post Remedial test
or postiest in the unit of Factorization.” is rejecled al
0.02 level. on the basis of (his we can say that mean
score of posttest is higher than dingnostic lest or pre
remedial test. So, Remedial teaching is ¢ffective for
the betler understanding the various formulas and
concept clarily of Factorization in mathematics.

V1 CONCLUSION

This paper explains the need for proper disgnosis and
remedial work for class room instruction if the failure
rate in Mathematics among pupils is 10 be reduced. It
also stresses the point (hat teachers have to be
familiar with some ol the methods of diagnosis
before they can carry oul remedial work with slow
learners, Finally, leacher Diagnose content related
problems as well as difficulty of our student and give
proper remedial (eaching based on results is very
useful for the betterment of the mathemalics
knowledge and understanding.
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ABSTRACT

This researeh paper is the outeome of o study of isual Merchandising Elements of an apparel retail store and their
impact on behaviour of customers. It is an attempt to identify the most appealing elemenis of VAL The genérel
purpose of Tiswal Merchandisim630g is lo aitract, invile, educate and motivate the customers fo purchase
merehandise heing sold in the store. Tisual Merchandising Flemenis have been categorised nl hwo major segments:
External TM Elements and Interior 1N Elenents. Exterior 1VME comprises of Graphics &Signages, Window
Display setting, Merchandise presentation, Parking facility, Brand name & loga and Fagade of the store. However
Interior | ME comprises of Store lavout, theme, color, imusic, temperature, lighting, mannequin shling, proeuct
display, cleanliness, Furniture, Smell, Cash Counter, Floor diveciory and Trial roon. For this sindy on impect of
ahove mentioned VME, four leading NMBOs of India were selected which are Fashion at Big Bazar (FBI3). Lifesivle,
Shoppers stop and Reliance Trends. All these four retailers are department stores dealing tnfo muliiple brands, affer
hoth apparels and accessories and have presence pan lidia through theiy multiple outlets in various cities. The
Stare size and offered brands and merchandise quantity being similar in all the stores of these brands make them
perfect competitors targeting the same customer group. Hence isual Merchandising of these stores is comparable.
Secondary data was used for formulating list of VMIE and primary data was collected firom 500 samples, to sindy
impact of these VME through self-developed and self-administered questionnairve. The Likert scale was used o
record the level of influence of VALE from ‘Strongly Agree ' fo “Strongly Disagree . Collected data was analysed and
it swas Jound that 80% sample agreed with the inyfluence of UME on their behaviour. Alsa the most influencing
External VMEs were found to be Window Display setting and Merchandise on Display. On the other hand, the most
influencing Internal 1 MEs were found to be creative product display and mannequin siviing.

Key Words: Visual Merchandising, Visual Merchandising Elements. Customer behaviour, Window Display.

Mannequins, VM., VME,
different from whole-selling. where large amount
IINTRODUCTION I_:Jl' pr'ogh_lcls are sold ln_ [ew customers. however
in retailing small quantity of products are sold Lo
large number of cuslomers,

(h) Understanding Visual Merchandising - Visual
Merchandising  helps  customers o have an
amazing shopping experience (Upadhyay el. al,
2018). For a Visual Merchandiser. a store is like
a theatre. The walls & [loor are like slage of
theatre.  The lighting, [lixtures & visual
communications makes the sct of the stage & the
merchandise  plays  the characters  in the
show(Upadhyay et.al. 2017). Visual
Merchandising is (he art of presentation. which
puts the merchandise in focus, It educates the
custoimers, creales desire and finally augments
the selling process (Mohan &Qjha. 2014)

(¢) Understanding Visuul Merchandising
Elements - Kotler, P.(1974) discussed shopping
atmosphere and how & cuslomer expericnce
through n combination of such atmospheric
clements like visual. sound. tactile and olfactory
clements, which ultimately stimulale emotional
reactions and influence buyving behaviour (Fig.
1).

(a) Understanding Indian Retail Environment-
The Indian retail sector has experienced fastest
growth over last few years achieving a lotal
markel size of USD 672 billion in 2017, The
Indian retail market is projected to reach USD
1200 billien by 2021. While on the other hand.
Indian e-commerce industry  at  the current
prowth rate of 31%.is expected to reach USD 60
billion, by 2020. India was Ranked No. 1in A.T.
Kenmey's Global Retail Developmeni Index
(GRDI) in 2017, according lo IBEF: India Retail
Industry Report. Retail is India's largest industry,
currently accounting for over 10% of the
country’s GDP and 8% of total employient.
according (o Investindia (2019). The government
of India has allowed 31 % FDI in multi-brand
retail and 100 % in single brand retail, according
to recent FDI Policy (2017). Indian retail sector is
comprised of organised and unorganised retail.
where the unorganised retail market contribules
92% of the total retail sector in Indig. Relailing
could simply be deflines “Breaking the bulk™
According to Upadhyay etal, (2017), Retailing is
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Buyer's

| Sensory qualities SerLErtion of

of space
}‘ surraunding the Issc_nsunf;
. purchase object qualities o
space

Effect of
percieved
sensory qualities
on modifying

Impact of
buyer's modified |
informationand |

buyer's affective state
i |
information and Ll hlsrgg;:)hase
affective state P

Fig. 1: Step by step process of buyers’ purchase decision based on atmospheric clements
Source: Kotler, P. 1974, p.54

Kotler also considered these store almospheric
clements as pant of Visual Merchandising. The
primary job of ihese visual merchandising atiributes
and elements is to highlight praducts of a store so as

to altract the customers and stimulate the sclling
process (Pegler, 2011)

Visual merchandising ¢lements can be categorised as
follows:

Visual merchandising elements

Exterior design

x

Exterior signs
Marquee
Entrance
Window display

Interior signs

2

Mannequins, Colours. Lighting
Cleanliness, Music. Interior signs
Space & layout Creative display Video
display, Focal point & Fragrance

Fig. 2: Visual Merchandising Elements

The primary reason for conducting this research is (o
study all possible visual merchandising elements, as
suggested by various  authors.  academiciang &
practitioners  and  to assess  them  lor  their
elTectiveness and preference,

I LITERATURE REVIEW

Kotler (1973) defined slore atmospherics as slore
environment aimed to alffect consumers responses
and imfluence (heir buying behaviour, Atmospherics.
being an imporlani marketing tool. attracted many
researchers who studied its impact on consumer
buying behaviour (Kotler. 1973 Manganari. el al.
2011).

Donovan and Rossiter (1982) and Manlla and Witz
(2008) further categorised store miributes into 1wo
major areas — Slore exterior and storc intcrior.
Bermin and Evans (1989). divide store VM clements
into four calegories. the exterior  (storelront.
enirances, display windows. physical characteristics
ol the building (e.g. height and size). surrounding
arci. amd parking). the interior (Mooring. colours.
lighting.  scents.  sounds.  [ixinres,  temperature.
merchandise, and cleanliness), layvout and design (the
allocation of Moor space), and point-ol=purchasc

(displays. signs, wall decorations, cerlifications,
pictures and artwork, price and product displays).

Turley and Milliman (2000) added onc more clement:
human variables which mean  influence of other
shoppers and retail employees. They also examined
influence  of these almospheric  variables  on
consumers’ shopping time. approach-mwoidance and
purchasing  behaviour, which resulled that rctail
atmospherics such as colour. music. lighting and
retail salespeople can have a great influcnce on
consumers”  purchasing and  approach-avoidance
behaviour. Other researchers found relationship
between store atmospheric cues and consumers’
cmotions  and  their * perception  of the slore
(Chebat&Michon. 2003). Ambient odour could
positively influence shoppers™ perceplions and affecl
shopping  behaviour (Michon. Chebatd  Turley.
2003). In-store music can also increasc slore lovalty
(Walsh et al., 2011),

Earlicr. Baker el al (1992) found a posilive impact ol
lighting and  background music on  customers’
purchase intention. Crowley (1993) added worked on
another clement-colorand concluded with influence
on consumers’ evaluation and activation, Later. Fiore
elal (2000) also confirmed that scents and fagrance
in a store stinmline emoltional state which can lead 1o
purchase intention. Impact of color and lightingon
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consumers’ purchase inlention was also confirmed by
Babinet. al. (2003). Aesthetic atmosphereChandonet.
al.  (2009).Store  lighting(Asplors, 2010), shelf
arrangement(Hoch and Purk, 2000), window display
(Davis  and  Tilley, 2004), Color. scaling
arrangements, props. fixtures and signage (Yun and
Good, 2007).and cleanliness (Carpenter and Moore,
2006) was suggested as tools used by retailers to
enhance the store image in the minds of customers,
Pillai et. al. (2011), esiablished that Visual
Merchandising techniques, can converl store visitors
into buyers.Razzouket. al. (2001) and Mopidevi and
Lolla (2013) established that with window display. a
retailer can build image and stand out in the market,
However, Kim (2013) docs not agree with (his
slalement aboul window displays as no rescarcher has
ever proved its clfectiveness.bul only increment is
registered in impulse buying (Bashar and Ahmed.
2012). Garausel. al. (2013) eslablished that store
layout shoiild be designed so as 1o hold the cuslomer
in the store for a longer duration and let him enjoy
ihe shopping experience.

Singh ct. al. (2014) used Likert’'s 5 point scale
technique to check aboul effectiveness of 25 store
attributes which were bundled into 7 major faclors.
They realized that attributes like window display,
fixture, planogram, signage on gondola and
merchandise assortment affects customers™ buying
pattern, However their study included attributes like
price points, exchange policy, grievance handling ete.
which cannot be counted under elements of visual
merchandising,

1SSN: 2278-4187

Kleinovaet. al. (2013) focused on firsl impression.
wall’s texture, lighting, interior decoration, dishes
offered, layout, aromu, music. stalf dress code. POS
material, iemperalure and noisc. for a survey on 20
restauranis of Nitra region of Slovak Republic. They
found that the best rated clements  include
temperature, noise and dishes offered from the menu.
However, they filed 1o understand that, dishes of a
restaurant, being product of the slore, cannot be an
element of visual merchandising. This research also
resulted that background music is the only VM
element with least impact on customer.

Rathnayaka and Madhuhansi (2017). siudied only
four elements of Visual Merchandising — Promotional
sipnage. Music, Layout and Aroma and identified
their influence on purchase intention. Soomroet. al,
(2017) flocused on four imporiant factors of visoal
merchandising ~ store layout. window display,
colord lighting and store interior and found that
except store layout. all other factors have a positive
impact on customers’ altention. However, they failed
to cstablish the basis of selecting only four clements
of visual merchandising. Also all the questions of the
questionnaire  were affirmative in nature  and
suggested the respondents to reply with a “Yes™. This
biased questionnaire and hence iis result cannot be
considered reliable.

11l RESEARCH METHOD

(1) Procedure and the work plan - The proposed
methodology is shown in Figure 2. First. a
comprehensive literature review was carried oul,
to understand the concepts and find the research
gap. Then data sources, data collection methods
and the aata analysis methods were decided,

Comprehensive Literature Review

[ Selected Apparel Stores

!

Randomly pick 500 customers

i 2
—F
‘EE T
_:-"'-'-F
— e

Select Data Source

)

Questionnaire based on

| Likert Scale
Data Collecticn

Structured Interviews ‘-ﬂ' L

Visual Merchandisers

‘ Data Analysis

Spider Web Diagram

Fig. 3: Proposed methodology in sequence
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(b) Research

Gap:  Maving  gone  through  the
previous rescarches, it was discovered that there
is no comprehensive list of VM elements and
none of the researchers have cver deall with all
of them and tricd to find their impact on
Customers” buying behaviour, It was also found
that few researchers have (aken wrong atiribules
under consideration which could have confused
respondents, Tt was also noticed (hai customers’
response o any VM afiribute could be for thal
store where (he response was recorded. Such
biased responscs cannol be gencralised and
accepled in general for all the retail slores,

(©)
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Research Model Developed: To carry oul the
rescarch, four leadmg Apparel retailers were
selected. namely  Shoopers  Stop.  Lifestyle.
Fashion at Big Bazar (FBB) and Reliance
Trends. Quilets of these retailers were visited at
Bhopal. Mumbai and Bangalore in India. VM
clements used by these retailers were identified
and recorded under consultation with their Visual
Merchandisers. 125 customers from each of
ihese refailers were picked randomly for getting
the data collected through questionnaire.

1. Shoppers Stop

(M

(e)

Research design: The rescarch design is divided
into two parts, the first part is Exploratory in
nature and the second part is Deseriptive. In (he
first part. Visual Merchandisers and other
retailers like Marketing / Sales Managers of the
chosen four retail brands at three chosen citics
were interviewed to understand the dimensions
aof VM Elements,

Method of Data Collection: Quaniitative data
wias collected throngh o questionnaire based
survey  which  wag sell=developed and  sell-
monilored as per requireinents and objectives of
the study,

(n

- /7 2 Lifestyl
Visit selected Apparel retail store 7 vie
= g
N,
=| 3.FBB
= o =
Identify and record available VM 4. Reliance Trends
elements
; S . _ B
Randomly pick 100 custorners at Carry out structured interviews with Visual
each store Merchandisers
Get questionnaire filled
5 2 Age group
Record demographic details L] = dar |
7 e
Analyse the data collected through ; '“Ef‘ﬂ,
Likert scale using Spider web
diagram i
v
Identify highly influencing factors
i P e e et |
Fig. 4: (.‘nmprulmn.'ii\:c wark plan for research project

Sample Size & Sampling Technique; Since
there is no information available regarding
population of customers visiling the stores under
study and also proportion of customers gelling
mfluenced by Visual Merchandising. hence the
proportion of customers getting influenced by
VM vis=d=vis those are nol getting influenced by
VN is taken as 360:30.

The method used for the sample size from proportion
to eslimale exacl sample size.

[ 949

S=|Z2P (I-P))/dF
Following arc the values for the cquation
Z (Z VALUE)= 1.96
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(z)

P (Proportion value) = (.3
D (Precision Level) = 0,05

Hence, the minimum sample size for this
research stood at 383. To maintain the quality of
research, the sample size is chosen as 500.

The sampling technique uscd was Nom-
Probabhility using Mall Intercept Method as
customers who had purchased from the retail
outlet were surveyed as they moved out of the
store irrespective of whether they have purchased
anything or not, since our study is not limited to
just buying behaviour. Also respondents were
chosen on the basis of Convenicnce of
researcher.

Instrument of Data Collection: Sccondary dala
in the form of publications and research
dedicated in the aren of VM elements and their
impact was laken into consideration. Primary

1S5N: 2278-4187

questionnaire for customers and instrumenl was
distributed randomly. Interviews with Visual
Merchandisers / retailers helped in listing out and
understanding scoepe of VM clements and also
for analysis of collected daia post survey. Use of
respondents’ data was limited for research and
cthicul purpose only.

Analytical tool; Data was analysed graphically
using pie-charts and spider web chari, A Spider
web graph is a two dimensional chart method of
representing multivariate data of three or more
quantitative variables. In such graphs, a point
near the centre represents low value whereas a
point near the edge represents high value.

(h)

IV ANALYSIS AND RESULT

Responses collected from 300 customers across all
the four retail brands stores in three different cities, is
given in the table below:

Data  was collected using close ended
Table 1
Most influencing feature driving shopper inside the store
Most influencing
leature driving Exterior Window Brand
shoppers inside the | Graphics & | Display Store Merchandise on | name and P‘dl‘?{i_llg
slore signage Setting Facade Display logo facility
Count a0 125 G5 120 73 55
. . I Exterior
Most influencing feature driving craphicse
. . sigrage
customer inside the store )
Parking facility
11%
Brand name
and logo
15%3 Window
Display Setting
: 25%
Merchandise A
on Display Store Fagade
24% 13%
Tig. 5: Analysis of responses for external VM attributes
Table 2
Ranking ovder of External VM features based on response at Table 1
Rank External VM Attribute
1 Window Display Seiling
2 Merchandise on Display
3 Brand Name and Logo
4 Store Facade
3 Exterior Graphics and Signage
G ~ Parking Facility

1950



Onuszandban - Rabindranath Tagore University Journ

The pic-chart diagram above cxplains thal
customers have diversified choices with respec
to driving Iactors. However, the most influcntial
features of external VM elements were found o
be Window Display scuting and Merchandisc on
Display. This meuns that Window Display is the
most impactiul claracteristic of a storc image
which invile customers inside the store, There
arc other characteristics too which could be
important for few and not for others, Brand name
and logo was the third highest impactful attribute
which means customers tend to walk inside o
store ol a trusted brand and they identily iis
outlets by its brand name and logo. This group ol
respondents do not get affected by VM allribules
ol other stores and have chosen this aliribuie as
the mosl influencing factor for them to walk in o
store, This also mecans thal these customers are

al Vol, IX/ Issue XVII September 2019 1SSN: 2278-4187

brand loyal and do not get diveried with
attractive offers and displays by other brands.
The fourth highest rated attribute is stare fagade,
This memns that this set of respondents /
customers arc influenced by store’s outer
appearance. building size. color and entrance,
These sub elements of Store Fagade helps (ese
customers lo make a perception aboul the slore’s
offerings. The least rated attribute was found to
be Packing facility, which was chosen by around
10% of respondents. This means that only
customers with own car / vehicle faced with the
prablem of parking their vehicle and this makes
them 1o choose a store where they are provided
with such Tfacility, Other respondents cither
choose public (ranspott or a cab to reach the
store and hence they didn't get affected with
parking issuc.

Table 3
Most noticed feature inside store
" 5| §
Most = al| B ‘5‘ 5 g
noticed _ 2 g — E E E (3 -E mg
moe |32l 5| g 5| I & 2 E|E|5] £ 5| 2
inside 2| 2| = S| 2| S ) &l 58| & 2 = E
IS Sl E| al 2| 54 &l cl|leg|lEg|&| S| B &=
Count 0 0 0 48 | 68 87 93 63 0 0 0 70 0 67

Cash Counter
14%

13%

Most noticed feature inside the store

Table 4

Ranking order of Internal VM features based on response at Table 3
Rank Internal VM Attribute

| Creative Prochict Displiny

2 Mannequin styling

3 Cash Counter and Lighting

4 Cleanliness and Trial Room

5 Music

0 Store Liyout, Interior Theme. Color, Tempermure. Furniture, Smell

L and Floor Directon =

1951
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The most noticed features inside a store were found
to be Display and Mannequins, This could have
arounsed from recent experiments by Shoppers Stop
and Lifestvle with  innovative mannequins and
display techniques. And also since mannequins give
un idea aboui the garments look and fit, which makes
the customers to notice the garment and mannequin
more than other VM attributes. The other important
attribules were cleanliness in the siore; irail rooms
and cash counter where customers Spﬁ!l’ld a
considerable amount of time and happen to notice
them. Availability of trial rooms can cven make or

break a selling opportunity. There are cusiomers who

restrict themsclves o ‘buy garments withoutl (rying
them. in spite of store’s return / exchange policies.
Cash counter is a place where customers might have
lo wait in a que for their tum to billing process. [is
frequency and duration may wary with season, day of
the week and hourof the day. Generally there is huge
crowd during sale and festive season. Also customers
might have to wait in que on weekends and evening
hours of the day. Here waiting in {he que is not that
important wiith respect to VM elements. On the
contrary, the most important [eature about cash
counlers is its impact on impulse purchase. Retailers

ISSN: 2278-4187

lend lo pul some items near cash counters, (o be
noticed and templed by customers while they are
waiting in the Que. This leads to impulse buying and
there by sales of the store. Music was found o be
least noticed feature inside (he store but it does not
mean it is the least imporiant loo. Actually impact of
Music and lighting is more of psychological then
physiological. Customers might be enjoying the
music and thereby the shopping experience without
noticing that it is the music which made them feel
good. However the attributes of music and lighting
were not completely rejected which mcans that these
altributes  atlracied custonicrs™ allention, made a
renwk and regisiered their presence,

Other internal attributes of a store like layout, theme,
color. temperature.  fumniture.  smell  and  floor
diractory could not get a single response in (his
survey. However this does nol mean that these
attributes lack importance as the question was for the
most noticed feature. This means that these atiribules
were definitely not the most noticed ne but could be
of considerable importance (o customers and anyway
all these clements of the store, collectively helps to

build up the store image.

Table 5
Level of agreement on impact of VM clements
Strongly Strongly
Attributes Agree Agree Nentrul Disagree Disagree
Exterior Signage 50 195 | 200 35 0
Facade 232 260 8 0 0
Parking lot 175 163 140 22 0
Window Display 4035 95 0 0 0
Merchandise Presentation 155 237 b 1) o
Brand Name and logo 30 220 230 0 0
Furniture 70 167 163 1001 4] .
Music 163 233 80 20 ()
Lighting 312 188 { { 0
Temperature 170 300 a0 { 0
Cleanliness 270 230 L] ] 0
Smell 255 210 35 ] 0
Cluster Displavs 270 230 0 0 0
Color Blocking 387 113 ] () 0
POS 70 200 210 20 0
Price lag 320 120 30 10 ¢]
Trail Room 303 106 39 St 0
Mianneguin 378 122 0 { 0
Interior Signage 217 283 0 (0 O
Stare lavout 137 210 128 25 0
Total Responscs 4493 3884 1321 a2 {
Pereenlage 45% 39% 13% 3% 0%

1952
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Disagree
3%

Fig. 7: Pie chart- Response distribution of sample

Total responses of 500 smmples were analysed 1o
check the impact o VM clements on behaviour of
customers, The Pie-chart distribution above shows
that 84% of the total responses are cither “strongly
agree” or ‘agree” which proves a positive impact of
VM elements on customer behaviour. 13% of
response was ‘Neutral” which could be because

Interior Signage

-

Mannequin

Trail Room L/

/

respondent was not aware of the impact of that VM
clement. Out of total responses of 500 respondents,
“Strongly Disagree™ was nol noled even once. The
above data was plotied in spider-web diagram to
cleatly demonsiraic the  highly influential VM
clements.

Exterior Signage
Store layout 450 -r——_

Cleanliness

“Temperature

Fagade

i 5A

mA

mD
= 5D

- Lighting

o

Fig. 8: Slli(lul'—Wul;-;.ili.:lgl':lln - showing number of responses on impact of VM elements

The graph and the table above. clearly indicates that
Window display. Color blocking and mannequins are
the most influential clements on consumer buving
behaviour, Lighting and use of Price tags also found
to be of great impact which mighi be becausc
cuslomers are price sensitive.

(n) Gender Information:

1953

(i) Gender information graph below shows thal
73% of sample respondents were Female
and only 27% respondents were male. who
buy apparels from the siores under study.
Hence these stores should target and arrange
the VM of the slore so as 10 albact and
influence wolnen cuslomers,
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Figure no. 9: Analysis of Gender Information of the sample

() Age Group Information:
The graph below show that  majority ol
respondents belang to the age group of 30-40

years where as almost equal percentage of group of 20 to 40 years,

respondents belmfg@d to the age group of 20-30
Age group distribution

above 50
years
6%

40 - 50 years
17%

Fig. 10: Age group distribution of sample

ISSN: 2278-4187

vears. However we hinve a small pereentage ol
samples (6%) with age of 50 years and above,
Hence these retail stores should locus an the age

(¢) Occupation Information: A major portion of
sample respondents either have a job or a
business and are carning (hrough it. however an
cqually big portion of respondents were student

which means their expenscs are being laken care

o

‘B‘usl‘r\e'ss
27%

Occupation of sample

by either their parents or guardians. A little less
population belonged to ‘unemployed® vel nd
students form the 15% population of the samples
under study,

: Unemployed
15%

Fig. 11: 6£c1i‘;1;1.litlt| information of sample

1934
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premium relailers which sell on MRF and
occasional discounts. Hence, if this bracket ol
high income customers is targeted well, sales can

() Family Income Information: The graph below
shows that majority of respondents hmve an
amnual family income from 5 to 10 lacs and

above 10 lacs. This is because these stores are be increased dramatically,
Annual Family Income
Below 2.5
lacs
15%

Fig. 12: Annual family income information of sample

(¢) Education Information: 80% of samples were found (o be Graduate and above.

Educational Qualification

Fig. 13: Educational Qualilication of sample

apart [rom VM [requency of visil also depends
on [estivals, vacations, seasons and availability
of new merchandise in the store.

{il) Frequeney of visit to the store: 41% of samples
visit the slore every month. And 38% of samples
visit the store once in three month. However,

Frequency of visit to the store

annually
10%

Blannually —
11% ot

Fig. 14: Frequency ulisu-ilnui.c-n.n of visit to the store

1953
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(¢) Expenditure per visit: The average expenditure
per visil of 43% of samples was lound 1o be
below Rs. 2000. This bracket of customers can
be made to spend more by using sales promotion

ahove 10K
10%

Sk to 10K

12%

Average expenditure per visit

ISSN: 2278-4187

schemes, VM can also help in inereasing the bill
value by suggesting mix and malch options of
apparels and accessories and impulse sales. .

Fig. 15: Average expenditure of samples per store visit

V RECOMENDATION AND
CONCLUSION

The highly effective  or  influential  visual
merchandising clemenis of apparel retail slores were
found to be Window Display. Color blocking,
Mannequins, Lighting and use of Price tags. Taking
these highly influential factors into account. it is
recommencded that:

(a) Retatlers should concentrale more on crealive
ane interesting window displays at the store
ront, which could attracl attention ol passers-by,
build a positive brand image and invite them
inside the store. Since manneguin was also found
¢ be onc of the highly influeniial attribuie of
VME. ils use inwindow displays will increase ils
elfectiveness mulliple times, Lighting inside the
window display area should be proper and
sufficient enough so as toe make it clearly visible
from a distance.

Usc of digital screens inside the store and also in
the window display arca is also in fashion,
Instead of spending hours of time, money and
labour in creating and executing a window
display and keep changing it al regular intervals
to hold (he interest levels of customers, retailers
have now moved lo digital versions of window
display by using digital screcns in the display
arei. Pictures or videos of ilems on promolion
can be displaved on such screens. Piclures can be
changed casily by pulling it on slide show. Also
use ol large screens or a4 combination of screen
makes it possible for customers o observe the
displaved product from a distance. Mannequins
are (hien replaced by real models vsed for pholo
shool of apparels. And with video. retailers can
ilso show the usage and {it of the garments with
dilferent  combinations  of other Hems and
HECCSS0es

(b)

1956

(e) Since lighting was also found to be an influential
element of VM, it is suggested to use il in a
creative way wilth a motive ol inspiring
customers.

To attract customers’ allention on apparels inside
the store, mannequins can be used interestingly.
There are stores where colourful / metallic
mannequins are being uvsed, just 1o stand oul in
the market and grab customers™ atiention. On the
other side. stores have started rejecting ideal
body type mannequins and adopted real life body
type mamncguing like underweight, ovenwveipht
and pregnant lady body type.

It was rcalised that almest 3 quarters of the
sample respondents were female. Hence hese
stores should target and arrange the VM of the
slore so as to altract and influence women
cusinmers.

()

(e)

VI LIMITATIONS

Sampling method used for this research was non-
probabilistic and also data was collecled only [rom
three cities which do not give equal disiribution of
samples across the country. Stores under study were
Premium category retailers. However, response [or
discount stores. mass brands and luxury brand
retailers could dilfer.

VII FUTURE RESEARCH 5COPE

Frequency ol visit of samples was studicd
through this research, However rcason of visii
was not checked. Future researchers may iy 1o
fing oul reasons for visit and relate them (o Vvl
clements,

This rescarch was based on Premium calegory
NMBOs. Similar research on SBOs and Discount
stores can also be conducted.

(a)

(b)
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(c) Through this research impact of VME were
siudied on behaviowr of customers, However
Consumer buying behaviour can also be studicd
by fature rescarchers relating the impuct of VME
with buying pattern.
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ABSTRACT

Diabetes is a long term organ disorder that occurs when the level of blood sugar is huge as pancreas does not
praduce enough msulin i bodv or alternatively, cells do not react well to misulin. Diabetic Retinopathy (DR) is the
critical and most comnion eve related disease which arises on diahetic patients. It appear when the blood vessels of
retine started to swell and leaks blood that at last hecame major source of vision loss. Farly retinal screening is the
best solution to prevent from Diabetic Retinopathy. In this paper we present an Image Retrieval method which find
anel retrieve the panent's refina image from the Database of normal and DR affected images. A retrieval process
will be developed by extracting image's featires by usting Discrete Wavelet Transform (DWT) and checking the
simlarity hetween the query and database image by measuring the Euclidean distance. The Discrete Wavelel
Transform reirieval svstem will give fast search over the minber of images and improve acciracy, The presented
svstent will reduces the professionals work (o analyze every fiundus image rather than diahetic affected image and

develap a protatypreal DR inage management system to improve diagnostic performance,

Keyword - Intnge Retrieval. Discrete wavelet transform. Diabelic Retinopathy, Euclidean distance, Relina image.

I INTRODUCTION

As the time gocs the number of diabetic patients has
been increased, It arises when the blood sugar level is
very high cither due to inadequate production of insulin
in body or the cells do not respond properly to insulin
[1]. Due to diabetic diseases body blood vessels may
get weakened and it can affect different regions ol
physical structure. When glucose level in retinal blood
vessels is high. the sight will be affected and obscured
and causc blindness. This is known as Diabelic
Retinopathy 12]. It damages the small blood vessels
present in reting which may resull in bleed or leak fluid
and distoriing vision. The risk of the DR becomes more
affected and danger with age and so older diabetic
patients are prone lo Diabetic Retinopathy |3-3].

There are four differem stages of diabelic retinopathy.
The condition of DR may increases rom o or mild
refinopathy 1o o much more severc stage. The
explanation of Different stages is given as [6=9]:

(a) Mild nonprolilerative diabetic retinopathy: it is
the first stage of DR. In this stage the retina’s small
blood vessels are siarted 1o swell which is called
microancurysiis.

() Moderate nonproliferative dinbetic
retinopathy: in this stage the swelling iacrcascs
and the blood vessels started to distort.

(¢) Severe nonproliferative dinhetic retinopathy: in
1his stage the many blood vessels are blocked due
1o which blood supply 1o reting areas are deprived.

(d) Proliferative diabetic retinopathy: it is the last
and most dimgers slage in which new [ragile blood
vessels of retinn can begin o grow. This new
vessels cun leak blood and pull on the retina as
they grow which couses ol vision loss

Dlabetic Retinopathy

Qpis narve A Mcmsnsurysmi, dema

B gauedates

Rating] blead
vessals

1
Collon wool
spald

Fig. 1! Retinal image

The carly detection of diabetic relinopathy stages can
effectively reduce the risk of vision loss in diabelic
paticnts. For the detection process the content based
image retrieval technique become more popular [ 10-
12]. CBIR is an anlomatic image reirieval sysiem based
on some specific charncteristic like color. shape and
Texture, The main purpose of the presented work is to
retrieve images matched with the patient's retina image
from retina’s databases by using DWT based featwre
exttaction technique. Fealure extraction is the cssenlial
act in the design of retrieval model in which we extract
unigue and important information from (he image [13].
Here the DWT is used to create (hie feature vector
prepertics, The input reting image is comparcd with the
image database by extracting features [rom images and
computing Euclidean distance between them which is
used for the purpose of similarily comparison, At lasl
the images with minimum distance are displayed,

11 PROPOSED SYSTEM

This system proposes an algorithm for aulomaiic
detection of DR using digital retina images. On the
regard of diffienltics that arise due (o the direc
application of Lypical expansion techniques to Diabcelic
Relinopathy, we propose 10 ulilize DWT lechnique.

1959
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(1) Discrete Wavelet Transform: By far the most
uscful information thal can be cxtracied from images
for malching purposc is the image’s fealure point like-
energy. Enerpy is the most popular feature of an image
and it is very easy to find and operate. This paper try (o
analyze such a technique that matches images based on
their energy feature describe by DWT |14].

DWT decompose an image not only in one bul in
number of basis function and because of their multi-
resolution behavior it gives fast search over the number
of images [15-17]. DWT is that decode constantly from
low to high resolution. It divides the image into low and
high frequency element. The low frequency is again
divided into high and low frequency clements. Many
researchers are interested by it because it does not
damage by rotation, scaling and translation of an image.
Here we find quadratic distance between two color
relinal images are from database and query image. First
decompose the image in 4 sub-bands using DWT then
encrgy of lower sub-band are calculated. Finally
cvaluate the Euclidean distance from database to query
image [18].

(b) Algorithm & Flow Chart:

(1) Input the query image.

(i) Resize image lo 256%256,

(iii) Convert the RGB query image into Grey
image [19].

(iv) Decompose the image into four sub-images by
applying Discrete Wavelel transform (DWT).

(v) Find out the value of encrgy of lower subband
|120]. using following formula;

Y (N

1SSN: 2278-4187

Where 1 is the intensity of the pixel located at row m
and columm n and N is the lotal number pixel,

(vi) Create the relinal image databasc which
contains images of various diabetic retinopathy signs.

(vii) Reading all the retinal images from database,

(vin) Resize (o 256+256,

(ix) Decompose cach and every image of Database
separatcly by using DWT and Calculate Energy of
lower sub-bands for each image.

(x) Storing the feature veclors as an array.

(xi) Comparing the feature vecior of query image
with data base images using Euclidean distance [21].
Euclidean distance (ED) measures the distance belween
two vectors of Images as:

2)

Where Ex is the query feature veclor and Dy is the
dataset feature vecior. k is the total number of feature
vectors,

(xii) Arranging them in a sorled order.

(xiii) Find the minimum distance and give similar
images as result.

(xiv) To measure performunce of the system
caleulate precision and recall by following formulae:.

(Nu. uf reteieved images fal ae rdevanl)

Precision = P .
Tulul ru ol eletioveld gy

()
{No. of retrieved images that are relevant)

T Number of relevant images in the dazabase

Reeall
()

1960
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Fig.2 depicts the overall methodology in detection of diabetic retinopathy.

Query Reference
Imnpe Database
v W
Feature Fealure
Extraction Extraction
(DWT) (DWT)

ISSN: 2278-4187

— e

Similarity Measure
(Luelidenn distance)

A

Indexing and
retricval

!

Retrieval
Rusults

v

fddentified the [Habetic
Relinopathy stage

Fig. 2: Flowchart of the proposed methodology

IIT EXPERIMENTAL RESULTS

The retinal image database which contains images of
various diabetic retinopathy signs are collected and
analyzed from Aashirwad Laser & Phaco Eye Hospital

Bilaspur. The patient’s rctina images (Shown in fig.5)
are processed and features are extracted using DWT as
shown in fig 4.

Fig.3: Query image

1961
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Fiz.4: Wavelet Transform of Query image

Alter finding energy of cach and cvery database  the Euclidean distances between query image and the
images, the results are measured by Euclidean distance, database image.

According to minimum Euclidean distances the resull is
sorted in descending order and the top 3 most similir
image is shown in fig 4 which is all relaled 1o
nonproliftative diabetic retinopathy. The table 1 shows

The precision and recall is calculated as:
s Precision: 64%
«  Recall: 57%

Fig. 5: The Retrieve retina image
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Table 1
Euclidean Distance of Retinal Images

5. No. Euclidean distance
| (149
2 0151
3 0.156
4 T 0062
3 0.171

Displayed result: “Patient has nonproliferalive Diabelic
retinopathy™.

IV CONCLUSION

Early detection and timely treatment of DR can reduce
the growth of it and prevent blindness. The Retrieval
algorithm presenied in this paper reduces the complex
computational work and at the same time improves the
detection process. The accuracy is also improved
because the images are maiched on the base of energy
feature extracted by DWT. The experiment result shows
that the limited numbers of relevant image is retrieved
with precision rate of 64% and recall rate of 57% 1o
reduce  the analvsis (ime. As this mcthod s
implemenied in Matlab software, it can be applicable
freely in numbers of real time applications.
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Uncertain Load Models and Their Representation in Power Systems
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ABSTRACT

Various uncertaintics exist i the power systems and one of thent is load uncertainty. s the power system network is
nndergoing various marke! pressures these days, it becomes very huportant to tackle the wncertainties. Due to the
penetration of the distributed generation at the load ends i the svstem, the load bus uncertanty becomes a matter
of serious concern. In this paper, the handling and representation of various uncertain load models are given. The
affect of uncertainties in the system has been observed by a dvnamic load flew program and severe case has been
identified by a sensitivity index namely absolute minimun ergen valie of load flow Jacobian. The proposed scheme

is implemented on [EEE-14 bus svsiem.

Keywords: Uncertain loads. L-Index. dynaniic load (Tow

I INTRODUCTION

Various uncertaintics exisl i a power sysiem and one
of them is the load uncertainly, These uncertaintics
need to be tackled carefully while performing any
kind of analysis in the power syvstem. Due to the
increasing nonlinear and dynamic loads. Distributed
Generation unils. unplanned outages. and other
contingency events, the penclration  level of
uncertainty at the load cnd increases. The primary
objective of the power system aperators and planners
is to make the operation of the syvsiem adequately
wilhin acceptable limits of the operating quantilies.
The conventional approach [or the analysis purpose
of the power sysiem were based on delerministic
methods but these davs. the uncertaintics in the
complex systems arc lackled by the probabilistic
methods which bank upon the development of
uncertain load models and dynomic load  [ow
programs. In [ 1. 2], the estimation and representation
for the complex analysis of the svstem are shown,
The commonly used techniques (or nncerfainty and
sensitivity analysis arc presented in [2] using
respanse surface analysis. Monie Carlo analysis,
differential - analysis. fast probabilinn - infegration.
Fourier amplitude sensitivity lest. and  Sobol’s
variance decomposilion. In this paper. the uncerlain
load models namely  MNormal  distnbution,
Exponential distribution. Gamma distribution. Beta
distribution. Deviation from the base cise loading
and Lognormal distributed load models are presented.
L indexes and the load MMow resulls corresponding Lo

1965

critical case are given in results and  discussion
seclion.

This paper is organived as follows: Scclion-I is
introductory parl. scction-11 deals with uncertain load
models. the resulls and discussions are given in
scction III. Scclion 1V containg the concluding
remarks preceded by relcrence scclion.

I1 UNCERTAIN LOAD MODELS

The proposed scheme is implemented on TEEE-14
bus system. Refer Appendix of this paper for details,

(a) Normal distributed load

Bus no. 4 is selected for normally distributed load
modelling. This load modeling is done as [ollows
[3.4]

{r tF
7(P,)= € T
c/2]]
(0
=Sl s=
a =0
P, (¥, )= Normpnd (s, m,n ) (ii)
Where;
Ppis the rated load a1 bus no. 4
p=20
o=2

m=nisa 2421 amay
The load distribution curve is shown in figure 1.
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LY o
s N

tme in hours

Fig.1 normally distributed load at bus no.4

(b) Exponential distributed load

Bus number 5 has been selected for exponential load ['"l Pezei | !
modelling. This load modelling is done as follows: LAY EM

(Pa—it) ; e 2u- (iv)

= s(P,)= —
1(Py)="— (i) o (p, - p 2T

>
Pyzp }!J 2 H
b=0 o=0
where

Exponentially distributed real power load is at bus

no. 5 with b=1.8 is shown in figure 2 m: The scale parameter

In; The natural logarithm
Lognormally distributed real power load is at bus
i=12 with p=0.5 and ¢=0.3 and ils distribution is
shown in figure 2

(¢) Loznormal Distribution
Bus number 12 has been sclected for exponential

load modelling. This load modelling is done as
follows;

Thimas iy haar

Fig.2 exponcentially distributed load at bus no.3

1966
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tima b Jasurs

Fig.3 lognormally distributed load at bus no.12

(1) Gamma Distribution (¢) Deviation from the hase loading
Bus number 11 has been selected for exponential Bus no. 10 is selecied for this load modelling and it
lond modelling. This load meodelling is done as has been done as follows:
[ollows: We took a load adjustment factor () which increascs

(j ) _|’£,\—_;s} the load uniformly from 0 to 1.5 of rated load value
IPy )= g r—(-—-)——u b Ay and it is shown in figure 5.

4] 0
B>y PolP,)= B (1+2) )

(f) Beta Distribution
Bus no. 7 is chosen for Beta distribution load

; bh>0 ? modelling it has been done as follows
Gamma distribuled real power load is al bus i=12

with p=0.4 and shown in figure 4.

a =0

(=) Me=1)" _ Ma+bfBy—df ™ le=F)™ iy

/)= Blab)e- d)"’h_] I n)l'(l:)(c-d)""""
d=P <c c: The upper bound
; d: The lower bound
o =0 B (a. b); The beta function
h =0 Here. the beta distributed load model is shown in
where figure G,

b The shape parameters

st vrston

Fig.4 Gamma distributed load at bus no.11

|067
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I

Hnoarky disirisesans load
P _:'_._'._'44 St S SN

fini i1 B

Fig.5 Gamma distributed load at bus no.10

n 5

b &

ine in hours

Fig.6 Beta distributed load at bus no.10

IIT RESULTS AND DISCUSSIONS

Corresponding to above mentioned uncertain inputs a
critical case is identified by a sensilivity index the
results are discussed here. The L-index [3] for all the
lines ol TEEE-14 bus system for the critical case has
been calculated by using the equation(viii) and shown
in (able | and the critical values which are close o
unity are highlighted. Where:

X Line reactance,

By Active power al the receiving end
Qp Reactive power at the receiving end
Vi Sending end voltage

4|-(PJ Xy —QiR, )! + (]{:Ru +0,X, )V::]

“H I"’:J

Any ling in a system that exhibits Lij closed to unity
indicates that the ling is approaching its stability limil
and hence may lead to system violation. Lij should
always be less than unity in order to maintain a stable
system. Lij is termed as voltage stability index of the
line. At collapse point, the value of Lij will be unity.
Based on voltage stability indices, voltage collapsc
can be accurately be predicted. The lines having high
value of the index can be predicted as the critical
lines, which contribute to voltage collapse. At or near
the collapse point, voltage stability index of one or
more-line approach to unity. This method is used to
assess the voltage stability. Line voltage stability
index is used to calculate the proximity of the
operaling point 1o voltage collapse.

(viii)

| G

1S5N: 22784187
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Table -1
L index of all the lines
Line no. 1 2 3 4 5 6 7 8 9 ]
L-index | 0.0427 0.0842 0.0409 0.1264 0.1503 0.1518 0.0067 0,1573 0.26712
Line no. 10 11 12 13 14 15 16 17 T
L-index | 0.3057 0.9350 0.0797 01717 0.2521 0.1296 0.0061 0.0058 0.0330
Line no. 19 20
L-index | 0.0778 0,2245 Table shows the L-index for all the lines of IEEE-14 bus system
VSIS ¢ e i

fet gl b

line number

Fig.7 Variation of L-index

Table 2
Load Flow Results Corresponding to Critical Case
~Min Eigenvalue = 0.5281

Fat L

] 0,000 114700 0.09960

2 - 1000 L 0.21700 0.12700 1.29924 0.53098

3 | 0,950 094200 0.19100 0.20000 0.15350

4 0.944 0.59488 0.06080 0.000 - 0.000

5 0.952 0.8236 001600 0.000 0,000

6 0,970 | 0.11200 0.07500 0.000 011149

7 0,946 0.000 0,00980 0.000 - 0.000
0.970 | 0.000 0.000 0,000 | 0.13306

9 0.933 0.29500 0.16600 0.000 L0000

10 0,933 0.07181 0.04628% (0.000 L 0.000

11 0.947 0.03300 0.01800 0.000 0.000

12 0952 0.06100 0,01600 0,000 - 0.000

13 0.945 0.13800 0.05800 0.000 ' 0,000

4 0918 | 0.14900 0,03000 0.000 0.000

Total 2.69804 0,92387 274897 1.03063
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IV CONCLUSION

In this paper, a scheme for representation of uncertain
loads is presented and its handling in power system
load MMow studics has been shown. This can further be
used for the vollage stavility analysis and power
svslemn  oplimization  studies. The critical  case
corresponding to uncertain inputs has been identificd
by the absolute value of minimum load flow Jacobian
and corresponding load flow results are shown.
Matlab20135 has been used to solve the formulated
praoblem.

fi’{.(‘
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APPENDIX
1EEE-14 BUS SYSTEM

[EEE 14 bus 20 lines sysicm is shown in Figure 8
and its bus data are given in table 3. System Bus no.
| is choosen as slack bus and bus no. 2. 3. 6, & 8 are
sencrator buses. While (he remaining buses 4, 5. 7. 9.
10, 11, 12, 13, & 14 arc the load buses.

[SSN: 2278-4187
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Bus Vsp (pu) P Qi
No. (MW) (Mvar)
1 1.0600 (§] 0
1.0450 21.7000 12.7000
3 L0100 042000 19,0000
4 L0000 47,8000 -3.9000
3 1.0000 7.6000 1.6000
O 1.0700 11.2000 7.5000
7 1.0000 0 0
8 1.0900 0 i}
9 1.0000 29 3000 16,6000
10 1.0000 90000 3.8000
11 1.0000 353000 1.8000
12 10000 G 1000 1.6000
3 L.000n 13,5000 3 8000
14 1.0000 14,9000 5.0000
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ABSTRACT

A grid-comected photavoltaic pover systen or grid-camiected P1” power systenn is electrieily generating solar P17
system that is connected to the utility grid. lts impact on power quality of the system is major concern for both utility
company and users but that guality may be affected by harmonics. Therefore reducing harmonie content in the grid
conneeted power system is very importani. In this paper, effect of single tuned harmonic filter on grid connected PV
sysiem is analyzed. Its impact on harmonics and power factor is considered. For simulation study PV connected
svstem of Dr. C.V. Raman university, Kota is considered .For simulation study ETAP sofheare is used. The svstem

parameters are taken from actual site condition.

Keywords- PV Solar, Harmonic, power quality, LV distribution system, harmonic filter.

I INTRODUCTION

The power quality of clectrical power sysiems has a
severe influence on control and utilization of power.

Electrical power sysiems behave like nonlinear loads,
crealing a deformed wavetorm that is made up ol
vollage and current harmonics. Voltage and current
harmonics created by these nonlinear loads causc
problems such as increasing power losses, degrading
the conductors, and as a result have negative effect
oni lhe distribution svsiems and other electrical
sepments. It is thercfore cssential to cvaluale the
complete elfect of these harmonics, The sum total of
the various harmonics present in a svstem is called
Total Harionic Distortion (THD). THD gives the

I METHODOLOGY

Single line dingram of PV connecled distribution
system of Dr. C.V Raman University is shown in
figure . Al present distiibution system is supplied

1971

opportunity to cvaluale the exient of distortion in a
system.

Total Harmonic Distortion (THD) is the common
used index to indicate the level harmonic distortion
the THD can be calculated using

Where F, is the amplitude of i
for fundamental component |3].

harmonic, and F1 is

Individual frequency components are aggregated
based on rms calculation as shown in below equation

Where F represent vollage (V) and current (1) in rms
value represent the harmonic order, | is a simple
counter [4].

from 313kVA. LI000/415V  Grid  connccted
Transformer. 10KW solar panel is also grid connected
through 415 V system at Bus 3. Simulation is done
by using ETAP soltware.
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Fig.1 Distribution system single line diagram of Dr. C.V .Raman University

Total Harmonic Distorlion analysis is performed for
the single line diagram as shown in figure.1 and it is
found that the THD at bus3. bus 4 and bus3 is

4.91%. 4.38% and +.23% respectively. To reduce this
harmonic content in.the system use of single tuned
harinonic filter is considered.

Fig.2 THD analysis of 10kW Grid

The objective of this rescarch is 1o analyze the effect
of single tuned harmonic filter on the harmonics for
PV Intcgrated sysiem in order lo avoid exceeding
harmoenic limits therefore the Mutare problem that will
arise Jdue (o the large integration of grid connected
PV solar system can be avoid during initial planning.
[6.9]. In order to reduce the harmonic content , single
tuned harmonic filier is considered and simulated

1972

connected PV solar system

and connected at bus 3 via a circuit breaker. Single
tuned harmonics Filter can be designed for any
pardcular harmonics to eliminate. To design (he
single tuned harmonics filter, its different parameters(
capacitance, inductance, resistance) must be sel lo
climinate a particular harmonic frequency.
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Single tuned filter
o e ! (L
i T N = e {?
Sr V2 ke N @
X 2 /1 B i
e _2=/L = 5rfe
T A 2 fC
W _ e ) : this harmonic frequency. . C = 2.2 millifarade,
E"‘lsllmg, pm"_'c.r l'a;.:ur 15T:tpprcéx ‘)0'3:'6 "";jo.f.j cm‘rled‘ inductive reactance =0.01 ohms _resistance =
li‘f’“cr factor is 97% i o TECNOR. B by l(:;(;' 0. 150hms. Thesc data are fed 1o ETAP sofiware and
harmonic component harmenic frequency wou c i simniation results are shown s followvs

500 Hz and all the parameters are set according (o

Fig.4 THD for single tuned harmonic filter connected to grid connected PV system

111 RESULT

- E " s . . .. It i T §
From above analysis \ THD is analyzed for single tnned hanmonic lilter designed to eliminate 10" order harmonic in

zrid connecled PV system,

1973
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SINGLE THD at | THD at BUS | THD at BUS
TUNED BUS 3 4 3

FILTER

WITHOUT 4.91% +4.38% 1.23%,
FILTER

WITH 2.78% 2.46% 2.37%
FILTER

Thus by considering single tuned filter for grid
counccted PV system THD is within TEC standard.

IV CONCLUSION

THD analysis of LV grid connccted PV System is
done for single tuned [ilter. Harmonics decreases
when it was set to eliminate specific order of
harmonics und  are  within  IEC  standard.  As
harmenics decreases. power quality of the system
improves, Desired power factor can also be achicved
by using these harmonic filters. Thus By using these
filters power [actor corrcction is also performed.
Therefore it is required to have a proper study of PV
Grid connccted power sysiem. The analysis from
such studies will help to manage harmonic of the PV
connected power syslem.
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Conversion of Mine Water to Potable Water
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ABSTRACT

It is very well knovwn that there 15 acute shortage of good qualily drinking water. The gualite of weter which the
common man drinks is not at par it tie Indian standerd specifications for drinkuig water 1.¢., 15-10300. The mine
water coming out from Jhavia coal ficlds. Raniganj coal field, Central coal field, Talcher coalficld, Northern
coalfield. North Eastern coal ficld and Western coalfield.when characterized revealed that in most of the cases,
higher values of TSS, TDS, Fe. Mo, O F, SOy Cu, As, Ha, N, A1, Cr. AL Zn. Nifrale, Hordness, Phenol, OQil &
grease el r_-”hiﬁ”-”; were ohserved ax (_'muﬂm‘ed fa the rﬁ.\p(;.‘(.‘f.ll.'{:’ verltes g.fl‘t-’fHH IS-10300. When this water were
treated with oplinum dose (concentration and fime) of ozone, the resulls were cncouraging and the higher values of
the ahove paramelers were rediuced aned fmnied to be af par with IS -10300. Since this work was carried ouf for a
private party on pavment basis. the details of the data generated at different doses of ozone (concentralion and time)
cannat be provided, The present paper deals with the basic principles science hehind such o reduction i.e.,

converston of nitne yeater to potable waler

Kepwords- Granular Active Carbon Filter. (GACF) Dissolved Organisation. (Doc). Total Dissolved Solid (TDS) cic

I INTRODUCTION

Providing good quality drinking waler Lo all human
being is the basic need [or all the government of any
country. If maunkind are noi getting good quality
potable water, they arc sulfering Irom various water
borne diseases ¢.g.. il the pH ol water is bevond the
recommended range, the water will affect the mucous
membrane and/or water supply system. If the TDS is
not in the recommended range then palatability of
water decreases and may cause gastro-intestinal
irritation. Similarly chloride. bevond the limits, afTect
taste. corrosion. and palaability. Tasie of waler
becomes unpleasant il alkalinily data is not in he
range, Due Lo high ealcium. hardness. encrustation in
water supply structure and  adverse elfcels on
domestic use are distinetly visible.  Magnesinm
hardness affects hemt beat and uliimately leads to
heart attack, More sulphate causes gastro intestinal
irritation when Na/Mg are present. Higher nitrate is
responsible  for  Methanemoglobinemia.  Oxygen
carrving capacity becomes less. More ammonium
converts into urca. Causes sione formation in
gallbladder. kidney. Coliform is the root cause of
large number of diseases viz Ecoli. Beoli, Jaundice,
diohrrea, dyssentry. Giardia. Amochia cic. Healthy
human being of any country makes the nation
healthy. Keeping the above m view. we have carmed
out the work on conversion ol mine walter lo potable
waler.

11 EXPERIMENTAL

The ozone was prepared by silant electric discharge
method in a ozone gencrator. The ovone coming oul
from the generator was subjected to flow meter
followed by passing it rom boliom ol a graduated

1975

transparent long & wide column which contamn mine
water.System was continuous. The outlet at the top
was conneeted to sand [ilicr and then Granular Active
catbon filter, The (reated waler coming out of the
filters was analvsed and the resulls were compared
with the respective data ol raw mine water. The
filters were cleuned afier cach cxperiment, Filters
contained solid materials/precipitates. The dose was
fixed and to cach fixed dose. (ime of inleraction of
ozone with mine water was varied, and vice versa.
For a given time of interaction of Os with mine water,
the  system was  presel. Similarly  optimum
conceniration of osoue dose was determined. The
best results were obtained when both  oplimum
concentration andoptime tnie were applied.

III RESULTS AND DISCUSSION

Table | summarizes  the  physico-chemical
characteristics of some of the mine water. Table-2
compiles the data an indian standard specification for
drinking water 15-10500 [ur ready comparison. I is
evident that in some or most of the cases TSS. TDS.
Hardness. Fe. Mn, ClL F. SO NO; Cu. As, Hg, CN,
Ni. Cr. Al. Zn, Phenol. oil & grease, coliform and
organic arc higher than the corresponding values
given in Table-2. making the mine water unfil for
drinking purposes. Ovone as disinfectant was tried for
the first time in 1893, But m India. s nse is
practically nil, In Dhanbad and nearby areas, anyone
who stavs bevond six monihs becomes patient of
acule gastrilis, The rcason is. presence of Giardia,
amoebia etg. in witer. Frequently the residents suffer
from urinary Tract Infection- Ecoli, Beoli and also
38% of the residents suller from Asthama due to
Pollen grains. Algae. Fungi. and dilferent types of
mites i.e., duc to air pollution
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Tahle 1
Indian standard specifications for Drinking water 18 — 10500
1992—=(1993)

Sl No. Parameter Desirable Extended up 1o
1 Colour(Max) Hazen unils 5 25
2 Turbidity(NTU) Max 3 10
3 pH 6.5-8.5 9.2
4 Total hardness as CaCoy(Max) 300 600
3 Calcium(Ca) (Max) 73 200
6 Magnesium (Mg) (Max) 30 100
7 copper (Cu) (Max) 0.05 1.3
8 Iron as Fe (Max) 0.3 1.0
9 Manganese (Mn) (Max) 0.1 0.3
10 Chlorides as ¢l {(Max) 250 1000
11 Sulphates (SO,) (Max) 200 400
12 Nitrates (NOs) 15 106
13 Fluoride (Max) 1.0 1.5
14 Phenolic compounds (CsHsOH) Max 0,001 0.002
15 Mercury(Hg) Max 0.001 No
16  Cadmium(cd) Max 0,01 No
17  selenium(Se) Max 0.01 No
18  Arsenic (As) Max 0.05 No
19 cyanide (CN) Max 0.03 No
20 Lead (Rb) Max 0.05 No
21 Zinc(Zn) Max 50 15
22 Anionic detergents (MBAS) Max 0.2 1.0
23 Chromium (Cr'") Max 0.05 No
24  PAH (Max) - -
25 Mineral oil (Max) 0.01 0.03
26 Residual Free chlorine (Max) 0.2 =
27 Peslicides emitters Ba/l Max sent 0,001
28 Radioactive B emitters Pci/ Max . 0.1
29  Qdour Unobjectionalble
0 Tasie Agreeable -
31 Dissolved solids (Max) 500 2000
32 Alkalimity Max 200 G0
33 Aluminium (Al) Max 0.03 0.2
34 Boron(B) Max 1 5

1976
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S.no. Parameler

2

ad

]

6

12
13
14

]

w ad ad ad
wd b —

Inland surface

Marine/coastal

Public Land of
water 8 irrigati areas
colaur & odou SEWETS Irrigatan
; 100 BOO 200 Process waste water — 100 cooling water-
Suspended soid 10% above total suspended matter of
mg/! max £ influeni
Particle size of - 850 Flotable — max 3mm
suspended solid ¢ 15sieve 53590 5.5-1.0 5.5 Setueable -ma: 8560
oo shall not exceed 5% ’ ) Shall not exceed 5°c above receiving
above receiving 30 10 water Temperature
Dll & gl’ease Water temp
mg/| max o - - - 1.0
: 5 50 30 - 50
Ammoniacal Nitrogen
as N mg/l max 100 i i 100
Total Nitrogen as N mg/|
Free Ammonia as 5.0 - - 5.0
NH; mg/l max
Higehemcal Dyyeen o 30 350 Loo 100
Demand 3daysat 27 ¢ ) . . 250
As mg/l max 02 0.2 0.2 0.2
Hg mg/l max 0.01 .01 - 0.01
Pb mg/l max 0.1 01 - 2.0
cd mg/l max 20 1.0 - 2.0
Cr'® mg/l max 0.1 20 - Lo
Total Cr mg/l max 2.0 20 - 2.0
Cu mg/l max i0 30 s 30
Zn mg/l max 3.0 15 - 1%
Sc mg/l nnx 0.05 003 - 0.05
Ni mg/l mix 3.0 30 - 50
Cn mg/l max 0.2 2.0 0.2 0.2
F mg/l max 2.0 13 - 13
5.0 - - -
Dissolved Phosphates i
- - 3
mg/| max g
(p) me/ 1.0 30 - 30
Phenolic compounds as
Radioactive materials : ;
4 smitters microwave: 10 il 10* I
B (1 o 107 10

mg/l max
B emitters microw 90% Survival of

mg/l max fish after 96 hrs s
Mn mg/l 100% effluent
Fe mg/l i
Vong/l 0.2
Nitrale N mg/l 10

90%survival of
fish after 96 hrs
is 100% effluent

02

1977

9N% survival of
finish after 96 hrs
is 100% effluent

90% survival of
fish after 96 hrs

: in 100% effluent

0.2

b b

20



3riugandban - Rabindranath Tagore University Journal Vol. 1X/ Issue X V11 September 2019

ISSN: 22784187

These standards shall be applicable lor indusiries. operaiion or process other than those
industries, operation or process for which standards have been specified in schedule of Environment protection

Rules 1989,

As mentioned above, a number of paramelers are
found to be higher than the prescribed limits. Lel us
understand how (treatment of mine waler wilh
different doses and for various limings reduces the
higher values of above parameters to the prescribed
limil. one by one.
(a) Organic Matter:-
Natural organic matter (NOM) is measurcd as
dissolved organic carbon (DOC) uwsually  in
coucentrations 0.2 1o =10mg/L. creates odour & tasle
problems, Organic disinfection by-products (DBP's)
formation supports bacterial regrowth in distribniion
system. DBP's are mainly formed during the reaction
between organicmatter (OM) and ozone (Os:). here
disinlectant. These organic DBP’s do not have any
risk of violation of drinking waler standirds.
Pesticides arce also organic maller ¢.g., diaznion,
diemethoate,  panthcon-methyl, divron,  linuron.
methabenzthizzuron, metabromuron. MCPA. MCFPP.
Chiortoluron. isoproturon, metaxuron.vinclozolin eic.
Odour and taste forming compounds are present in
mw  water, can also be formed during waler
treatment. and may be derived from the
decomposition of plant maiter, as also due Lo activily
ol living organism present in water. Preseni day
chlorine treatment leads to unpleasant (aste and
odour. Ozone is more cffective in removing
unsaturated hydrocarbon forming insoluble ozonides.
Algae produces Geosmine and 2-methyl 15 oborneol
(MIB), resistant odorous compounds present in water
can also be removed by ozone.

By ozonalion OM is partially oxidised 1o -

(i) Higher aldehydes. Ketones and carboxylic
acids which are insoluble in water and can
be [ilieredout,

(ii) Form polar molecules confaining helero-
atoms having loan pair of clectrons which
has ability to form chelates/metal complexes
with cations. Anions are associated wilh the
melal chelates to neutralise the cationic
charges.

(i) II' bigger molecules of size 10-20004 ure
formed resuling in turbidity/colloidal
solution, as also TS8, ozone cnlunces
congulationprocess. These precipitates, thai
meansinsolubles can be fittered out and

(iv) The coliform, vimses, Giardin. amochia.
Ecoli. Beoli. bacteria. living organisms,
microbiological agcnts, prelozoans.
cryplosporidinm cle arc oxidised to higher
aldehydes. kclones and carboxylic aculs
which are insoluble in water and can be
filicred out.

(b) Total Dissolved Solid (TDS),Cations and

Anions: -

TDS contain Inorganic as well as organic. Ozonalion
of OM has been discussed in detail above. Inorganic
maller contains calions such as Ca. Mg, Na. K clc
which on oxidations forms metal chelales and
insoluble oxides and can be filiered oul. Anions
present ¢.g., COy, HCO;, CI, 50, N0, iire associaled
with metal complexes to neutralize cationic charges
as discussed in the previous section. The Tolerance
limits for Ca, Mg, Fe, Mn and sulphate are
75,30,0.3,0.1 and 150mg/1 respectively.

(c) Oil & Grease, TSS and Coliform:-

Oil and Grease arc organic matter and its inter actions
with ozone has already been dealt in organic matter
scction ol rosulls  and  discussions, Similar
precipitation of tolal suspended solids using ozoncs
coagulaling properiics has also been discussed in
organic matter scction of results and discussion

(d) Advantage of ozone over chlorine:-

(i) Ozone is 25 times more effective than HOCI
(hypochorous acid), 2300 times morc
effective than hypochlorite (OCI) and 5000
times more effective than chloramines (
NH-C1). This is measured by comparison of
CT constants i.e, the concentration and the
time needed to kill 99.9% of all micro-
organisms. Chlorine reacts with orgame
materials o form chlorine  containing
organics such as CHCls. CCl, CH.CI and
others generally known as Trihalomethanes
{THM's).

(1) Owzone reacts with erganies 10 break them
down into simpler compounds these do ot
readily break down all the way to CO- will
just Qs but if subjected 1o bauclerial
degradation on activated charcoal. they will
be removed. This water can be later treaied
with a low level of Cl: say (.2-0.3 ppm 1o
mgintain - sanitation  in he  distribution
system. This way no THM's will be formed
These have been implicaled as carcinogens
in the development of kidney. Bladder and
colon cancer. The limit of THM's in potable
water 15 0.01 ppm,

(iii) Ozone does not react significantly with
THM's as they are more resislant (o
oxidation- it takes a very long time W
achieve complete oxidation, THM's are
removed as a result of physical sparring
the aeration action of oxone/air mixiure

(iv) Some of the properties of ozonc and chlorine
are summarized below as mvaluble in
literature,
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()

Action in waler Ozone Chlorine
Oxidation Potential (Volts) 207 = 1.36
Disinlection (Bacleria & viruses) Excellent Moderale
Envirgnment [riendly Yes No
Color Removal Excellent Good
Carcinogen formation Unlikely Likely
Organic oxidation High . Moderate
Microfloceulation Moderate None
pH effect Lowers Variable
Walter half life 20min 2-3 hours
B jﬁpor.‘llimml Hazards(Skin Moderate High
Loxicily)
* Operational Hazards (Inhalation High High
Toxicity)
__.. Complexity High Low
Capital cost High Low
Monthly use cost Low High
Other Properties
Ozone Chlorine

| Ozone degrades all organic substances into harmless

Ozone is toxic al 100 ppt level Ozone is generated
in Premises

It is not only toxic but poisonous also Chlorine is
stored in high pressure containers in the premises &
is hazardous

ashes and does not leave any other product than
ONYEEIL

Chlorine when mixed with body fluids and
perspiration. will form chioramines that will cause
cve imilation and are carcinogenic in nature

(zone 15 an excellent deodorizing agent for many

T Ozone is 600 (0 3000 times more active is

Orone becomes less expensive due (o an increase in
elficiency and lower energy consumption

The cost of chlorine is constanily increasing and it
has become quile expensive.

Ozone docs not require pH control

Chlorine needs pH control (7.0-7.4) for reliable
results.

substance c.g., H.8, NHa. smokes. cooking smells,
painis ete,

Chlorine does not have such effects.

destruction of bacteria and viruses than chlorine.
Ecoli is killed within 5 seconds ot a concentration ol
I mg/l. Even the cysts and spores cannot resisl
aZ0Ne,

For killing Ecoli. chlorine requires 13000 seconds al
a concentration of Ling/l

n

Reactions involved during ozonation of Mine water:
(1)
0:+H-0 4 % 20H +0:

When mine waler is kept, it is in

chemical  equilibrium,  When  OH'is
added to the system in equilibrivm, as

per Le Chattelier’'s pringiple. “The
concentration  stress on an added
Co’ + 20H - Ca(OH)»
My™ 1+ 20HMg(OH)» =

Feo' + 0y e Fe™

Fe' o+ 30H Fe(OH); —

Mt 0y M o

Mn' O MOy, -

1979

Ozone reacts with water to produce OH™:

reactant/product/substance  is relicved
by net reaction in the direction that
consumes the added substance, means
OH hag 1o be consumed.
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Crt' + 30H CHOH)s— & ; l
C'+ 0y e H
Cr" + GOHCHOHY; > |

(ii) Formation of Metal Chelates:
Heleroatoms with lone pair of clectrons behaves like ligand and comes in contact with

M cations. — ~ and/or — — and/or — -+ M

Ak 502 or 2CI or CO3™ elc,
N O 5

Anions arc there to nentralize the cationic charges forming metal chelates
(iii) Reactiony with erganic matter, coliform, oil & grease ete,

(-‘—C ' +O;-} 0-C
unsaturated ydrocarbonO  HiQ  2=C=0
0-C # Carbofyl compound
Ozonide

CH:(CH-).CH=CH, s CH3(CH,).CHO + HCHO
H:0 B aldchyde

CHLCH=C(CHA)a 0y  CH,COCHy + CHyCHO
H-O keclone aldchyde

(CH3)s C=C(CH1):0:2CH:COCH;
H-0 &= Ketone

0 Q
R-C + O +R-C
OH OH
Carboxylic acid

The [irst four aliphatic members are
soluble in waler due to intermolecular
hydrogen  bonding  with  waler
molecules, Bul here in this casc the
number of aliphatic members are more

than Tour and bigger in size, The non-
polar part of the moelecule predominales
there and reduces the solubility in
waler,  The  higher  members  arc
practicatly insoluble in waler.

(iv) Ammonia reacts with aldehydes and Ketones to form iminces:

CH-CH:  OH CH;
=0+ NH: =

I H  NH.

B

1980
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N
GHCHO+4NH,  -0H.0  CH,  CHCH. |
Hexa methylene - w
N letraming
CH-CH-
N N ™
CH. NH-
2CH:COCH, +  NH: o + H.0
CH: CH-COCHz--
Diacelonamine
3CH;CHO + 2NH- ColtCH
C.HCH +3H:0
CeHCH
(v) Reaction with carboxylic acid :-
RCOOH + MY R(COO)M  + H,
2CH.COOH + M*' {CHAC00):M + Ha
RCOOH +NaOQHRCOONa +H-0
RCOOH + NaHCO:RCOONy+ €O, + H-0
RCOOH + NH: FCOONH
CH;CH-CH-COOH O ('H«=CH-CH--COOH
910
IV CONCLUSION

It can be seen [rom the above discussions that after
optimizing CT doses of Ozone. in above mine waler
samples. the out of range (wilh respect 1o 1S-10500)
parameters can be brought to thin the range and then
the resultant waters can be uscd lor dronking
purposes. More research 15 needed using samples of
mine waters [rom all over India. Use ol age old

1981

lechnology by conversion of soluble bicarbonates
into insoluble curbonates may also be tricd before
ozone (reatment where hardness is much more.
Similarly permuilit method. calgon process and or
lon exchange resins may be used for snch very high
hardness mine waler belore ozone lreatment. to gel
the desired resull.
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Dosimetric Comparison of Two Type Brachytherapy Planning Approaches in
HDR Treatment of Carcinoma Uterine Cervix: Standard Library Plan
Approaches vs. 3D CT Image Based Planning

Suresh Yadav', S. Choudhary?, O. P. Singh®, Dinesh Kumar Saroj*
'Dept. of Pliysics. RNTU. Bhopal (M.P.) India.
*Dept. of Physics. RNTU, Bliopal (M.P.) India.
*Dept. of Radiotherapy. Gandhi Medical College. Bhopal (M.P.) India.
"Dcpl. of Radiotherapy, Chirva Medical College, Bhopal (M.P.) Indiu.

ABSTRACT

e to unavailability or limited resources of imaging madality some centres in low and middle incone comlries
(INHCs) are still unable to adopt image based treatment planning in bracintherapy practice. Tlis studyv aimed 1o
campare the volumetric dose differcnces benween images based planning and standard library plan (511
approaches to find owut the feasibility of using SLP approaches for HDR ireatment planing i LNICs, Toral ety
SJenur plans of 47 patients image hased plan were evaluated retrospectivelv. For each sel of tnage hased plans. one
addilional set of plans were generated by applving dwell positions and dwell times of SLP appraach on
reconstricted applicatar position of C1 image data of each palient, The mean dose of bladder Ds., Dy and 13,
were higher by 0.03 Gy, 0.4 Gy and 0.06 Gy respectively in SLP approach rather than image based plan (p-value
0.03). For rectum and sigmoid colon the miean dose of Doy Dy and Doy wvere significantly inereases i SLP
approach rather than image based plan. Higher erease for Dy mean dose of rectum (0,02 Gy, 2.19%) and
sigmoid colon (0,12 Gy, 1.69%) were fomnd when SLP approach was used in place of tmage hased plan. The resnlis
of this stuev shows that mean doses of targe! aud QAR (hladeder, rectum and sigmoid colon) are wereases witlt SLP
approach. The increase dose to rectini, bladder and sigmoid colon in SLP approach may lead (o enhance the
toxicity and hence gffect the guality of life. The results of this shidy emphasized that if timited resource seitings nse
SLP approach the proper applicator placements, adequate packing and other accounting factors should be

considered carefully.

Keywords: High dose rale, Volumetric dose, Standard library plan, Image based plan

TINTRODUCTION

Carcinoma uterine cervix (Ca Cx) is usually the mos
commeon malignancy in many low and niddle income
countries (LMICs), where resources are limited or
unavailable for prevention, diagnosis and freatment
[1]. Intracavitary high dose rate (HDR) brachytherpy
cither alone or in combination with external beam
radiotherapy is recommended as definitive radialion
therapy for Ca Cx |2]. Brachytherapy has proven as
an integral component of definitive radiotherapy
treatment of Ca Cx [3]. Brachyvtherapy follows the
inverse square rule. in which physical radiation dose
is inversely proportional to the square of distance
from radioactive  source.  Iniracavitarny  HDR
brachytherapy svstem which allows to be delivered
high localized radiation dose to uterine cervix within
a shorl time and sparing the organ at risk (OAR) such
as bladder. rectuin and sigmoid colon 1o large oxtent,
The characteristic rapid dose fall-ofl with distance
from intracavitary applicator is both the major
advantage and major disadvantage ol brachyiherapy
[4]- Hence, appropriate placement of applicator is the
most essential step to deliver sulficient dose 1o the
tumor and spare OAR [4].

Various compulerized planning svsiems are avinlable
for dose calculation and to creatc brachyiherapy
treatment  plans for Ca Cx. Typically  HDR
intracavitary applicator mainly cousists ol onc central
tandem and hwo lateral ovoids generating pear-shaped
isodose lines centered around the ulerine cervix. This
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applicator system grants 1o delivered high dosc 1o
uterine cervix at the samc time spiring QAR In
image bascd (reatment planning the caleulited doses
are related (o geometry of applicator. patient anatomy
and dose for OAR can be made available. While.
teeatment  planning  generaled  with the Thelp of
compuler is known as standard template plan (SLP).
In SLP there is no exact iden that how much dose
received by tumor and OAR. With the advenmt of
computerized Ireatment planning sysicins it has
feasible to create treatment plan in ‘actual lme’
before treatment  [3]. These treatment  planning
svstemis provides precise calculation of dose (o Largel
and OAR, well plan documentation. beiter estimation
of implant geomelry and capable io opltimize (he
treatment plan|3].

The Radiation dose calculation and dose distribution
in BrachyVision (reatment planning system is based
on following mathematical algorithim-

TG-43 Algorithm:= As per AAPM TG-43 algorithm
[6.7.8] the dose rate I (r.0) at a point (r. O can be
wrillen as-

Lo
G ord up

D (r,0) = S A

Luir). F(r,8)

Where,

r = the distance belween centre of source 1o dose
paint. 8 = Angle subtended by line joiming centre of
source lo dose poinl with long axis ol source, 5, —
Air Kerma Strength of radioactive sonrce. « — Dose
rate constant. G(r.0) — Geometny iclor. gr) =
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Radial
function

Dose function and F (1.0)—  Anisotropy

With the advancement in imaging technology the use
of 3 dimensional imaging MRI and CT are increasing
globally and availability of CT scanners made il
common 3D imaging medality for mmage guided
brachytherapy  planmung.  Recently,  published
guidelines GEC-ESTRO and [CRLU-%Y  strongly
recommended  individualized 3D fmage  based
brachytherapy treatment planning  in carcinoma
cervix for each fraction [9. 10]. Besides advances in
imagining technology some centers especially in
LMICs use standard library plan insicad of 2D or 3D
image based plan. Tmage based  brachyvtherapy
treatment planning is nol in approach (o some cenlers
duc to unavailability or limited resources of imaging
madality.

The main aims of this study was (o compare the
volumetric dose differences between inuge based
plan and SLP to find out the leasibilily of using SLP
approaches for HDR treatment planning in LMICs,

I MATERIALS AND METHODS

Retrospectively forty seven 3D CT image based plans
of 47 paticnts (only lirst fraction image based plan)
wheo have been received intracavitary treatment [or
carcinoma cervix with high dose rate brachytherapy
machine were selected for the study. The (mean +
s.d) age of patients was 49,11 % 7,90 vears involved
in this study. The distributions of patient disease were
stage ranges from B-IVA ol FIGO staging syvsiem,
All the patients had received 23-25 fractions of 2 Gy
per fraction ( a dose of 46-50 Gy over a period of five
weeks) by external beam radiotherapy either on
Linear Accelerator or on Tele-coball machine using
cither four ficld box technique or two parallel
opposed  AP-PA  Tfields belore  initiation  of
brachytherapy treatments, Subsequently finishing the
external beam radiotherapy all the patienls were
planned to receive 3 fractions of 7 Gy (dose of 21 Gy
on weekly intervals over three weeks) by means of
intracavitary brachytherapy using [lixed gcomelry
Fleicher style applicator. Paticnts were elucidated
about image based (reatment procedure  belore
applicator insertions and informed consents were
taken.

The applicator  insertions were  cdone  under
consideration  of all  aseptic  precautions For
nmnobilization and void shippage ol applicator
assembly. adequale vaginal packing were donc using
Betadine soaked gauge. Foleyv's catheter was placed
in (he urinary bladder and bladder wag lefl to drain in
all patients. Aflter insertion of applicator 3D moges
with 2.3 mm slice thickness were acquired on CT
simulator (Discovery RT. GE Health Care) from
winbilicus 1o mid (high, Al images were imporied
into Brachy Vision v. 849 TPS  (Varian Medical
Systems, Pulo Allo. CA. UsA) using CD/DVD. The
contouring of tumour (HR-C'I'V) and OAR (bladder.
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rectum. and sigmoid colon) were performed by
Radiation Oncologist following ABS/GEC-ESTRO
guidelines. All applicator inserlions and conlouring
were carried out by single Radiation Oncologist and
reatment planning by single Medical Physicist to
mitigale inter-personal viriations,

The 3D image based brachytherapy weatment plang
on CT image data of first fraction of cach patient
were created and dose of 7 Gy was prescribed at
point “A’ as per ABS puidelines. The treatment plans
were optimized in this fashion (hat combined EQD2
doses from coxternal beam  radiotherapy  and
brachytherapy were kept = 90 Gy lor bladder and <
75 Gy for rectum and sigmoid colon. The actual
brachyvtherapy treatmeni was delivered lo paticnis
with remote aflerloading unil (Gamma Med Plus,
Varian  Medical  Systems) using '7Ir  HDR
brachytherapy sonrce.

The standard library plan (SLP) was created for each
sct of applicator (landem length and oveid diamctcrs)
by simulating applicaior assembly on CT simulator,
Post simulation of applicalor asscmbly image was
imported into Brachy Vision TPS, The applicator was
reconsirucied and dosc of 7 Gy was prescribed on
point A7 and treatment planning was performed o
produce pear shape lollowing similar image based
planning procedure of aciual paticnts.

For dosimetric comparison between standard library
plan (SLP) and 3D CT image bascd treatment plan.
re-plans were created using CT  image based
treatiment plans of patients. One additional set of
plans  were  generaled by applying  treatment
parameters (dwell posiions and dwell time) of SLP
on reconstrucled applicator position of CT image dita
sct of cach paticnts. In this way total two plans were
generated for cach patient. Thus lotal 94 3D CT
image based plans evalualed i this study, As per
established  guidelines (ABS. GEC-ESTRO  and
ICRU 89) the dose voluine paramcters D90 and D100
(dose to 0% and 100%% of HRUTV volume) were
used for reporting targel (HRCTY) doses and dose at
point “A” (right. lefi and mean ) were also recorded
and evaluated . Again dosc volume parameters Do
Dy and Dy (minimum  doses received by
maximumm volume of 2cec. lec and 0.lec) were
recorded and evaluated for OAR (bladder. rectun and
sigmoid colon). These dose volume parameters for
HRCTV and OAR were cstimited from cumulative
dose-volume histogram (DVH) as shown in Fig. L.
SPSS statistics version 20 (IBM corporation. USA)
soflware was used l[or statistical analysis. A paired (-
test was nsed to asscss the significance in dilference
between SLP approaches and 3D impge based
treatment  planning.  The p-value < 0.05 were
considered lor signilicance ol stalistical infercnces.
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111 RESULTS

The comparison of volumelric doses (D90 and D2100)
of HR-CTV and point A" (right. left and average)
doses are presented in Table.1. All the doses of HR-
CTV and point "A" were expressed as (mean £ s.d) in
Gy. The result showed that HR-CTV D90 mean
doses were 1048 £ 1.23 and 10.68 £ 1.33 in image
based plan and SLP approach respectively. There
were significant differences (p-value .000 < 0,03)
between image based plan and SLP approach. For
HR-CTV D100 the mean doses were 3,32 + (.95 and
5.59 £ 0.99 in image based plan and SLP approich
respectively.  For HR-CTV D100 there  were

Table.2 shows the various dose volume parameiers
(D2ee Dy and Dy o) Tor bladder. rectum and sigmoid
colon of both image based plan and SLP. All the
doses of bludder. rectum and sigimoid colon were
expressed as (mean * s.d) in Gyv. The bladder D-,
mean dose were 4,83 £ 1.32 and 4.88 £ 1.31 in image
based plan and SLP approach respectively. For
bladder Da, there were slatistically  insignificant
differences between image based and SLP approach
{(p-value: 0.145 = 0.03). The bladder D,.. mean dose

Table 1
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insignilicant differences (p-value: 0.084 = 10.03)
between image based plan and SLP approach.

The mean doses at left point A’ was 6.93 £ 0,93
using image based plan, while it significantly
increased to 7.5 # 0.16 when SLP approach was
used (p-value; 0,000 < 0.05). The mean dosc at right
point ‘A’ was 7.06 = (.18 using image based plan,
while it significanily increased lo 7.17 £ 0.16 when
SLP approach was used (p-value: 0.001 = 0.05),
Finally lor average poinl *A’ the mean dose was 7.00
+ 0,15 psing image based plan. while it significantly
escalated to 7.11 £ 0.15 when SLP approach was
used (p-value: 0.000 < 0.05).

were 5.35 £ 1.51 and 5,39 £ 149 in image based plan
and SLP approach respectively. For bladder Dy,
there were  statistically  insignificant  differences
between image based and SLP approach (p-value:
0.104 = 0.05). The bladder Dy mean doscs were
6.55 £ 2.04 and 6.61 £ 2.02 in image based plan and
SLP approach. For bladder Dy there were
statistically insignificant dilferences between image
based plan and SLP approach (p-value: 0.059 > 0.03),

Comparison of HR-CTV and Point 'A’ (right, left and average) doses between Image based plan and
standard library plan

Parameter Image Based Plan Standard Library Plan Mean Differences | P-yalue
(mean 25.4) in Gy (mean s5.d) in Gy in Gy
HR-CTY D90 1048+ 1.23 10.68 £ 1.33 -0.20 0.000
HR-CTYV D100 5324093 5.59+£0.99 -0.09 0.084
Right A 6,954 013 TO3=0.16 -0.10 0.000
Left A 7.06 £ 018 717016 -0.11 0.001
Avg A 7004015 711013 -0.11 0.000

The rectum Da.. mean doses were 4+ 19 £ 0,63 and
+.26 = 0.67 in image based plun and SLP approach
respectively. For rectum D, there were statistically
significant differences between image based and SLP
approach (p-value: 0.001 = 0.035). The rectum Dy
mecan doses was +.58 £ 095 in image based plan,
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while it significantly increased to +.67 £ 0.76 when
SLP approach was used (p-valuc: 0.000 < (.03). Tie
rectum Dy . mean dose was 5.48 £ 0.95 in image
based plan, while it significantly incrensed to 5.60 +
1.00 when SLP approach was nsed (p-value: 0.000 =
0,05),
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Table 2
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Comparing mean doses of various dose-volume parameters for ovgans at risk (Bladder, Rectum and Sigmoid
calon) and their clinical significances

Parameter Image Based Plan | Stanadard Library Plan | Mean Differences | P-value
(mean £ 5.4) in Gy (mean £ sa4) in Gy

| D 185 & 1.3 4.88 & 131 -0.03 0.143

Bladder D;,. 535+ 1.51 5304+ 1.49 -0.04 0.104

o D tee 655+ 2.04 6.61+202 -0.06 0.039

Dy 4,19 4 .63 4,26 4 0.67 -0.07 0.001

Reetum Dy, 4,538 4 0,72 4,674 0.76 -0,09 0,000

Dt 548 £ 0,95 5.60 £ 1.00 -0,12 (0.000

Di.. 5.04 4057 5.11+0.62 -0.07 0.001

. Colon | Dy,. 5,62 4 0,68 5.71+0,72 0,09 0,001

Do e 7.10:£ 1,25 7.2241.26 -0.12 0.001

The sigmoid colon D4, mean dose was 5.04 £ 0.57 in
image based plan. while it significantly cscalated to
511 £ 0.62 when SLP approach was used (p-value:
0.001 = 0,05), The sigmoid colon D;.. mean dose was
5,62 £ 1.25 in image based plan, while it significantly
escalated to 371 % (.72 when SLP approach was
used (p=valuc: 0.001 < 0.05). The sigmoid colon
Dy 1. mcan dosewas 7,10 £ 1,25 in image based plan.
while 1t sipnilicantly escalated to 7.22 £ 1.26 when
SLP approiach was used (p-value: 0.001 = 0.03).

IV DISSCUSSION

The results of our study demonstrated that HR-CTV
D90 mean dose was increases 1,9% (0.20 Gy) in SLP
approsch than buage based plan and inerement was
significant. A small increase ol .07 Gy (1.2%) in
HR-CTV DIO0 mean dose with SIL.P approach
compired 1o image based plan and increment was
insignilicant. The Point “A” (right, left and average)
mean doses were significantly higher 1.56%. 144%
& 1.37% respectively with SLF  approach in
compiirison 1o image based plan. In image bascd
reatment plan the caleulsied dose ol organs (HR-
CTV and QAR) arc related to applicator geometry, In
SLP approach  doses are  calculaled  [rom
reconstruction of applicator assembly only, whereas
in image based plan the applicators are within tuimour
and caleulated dosc reflects actual physical dosc.
Patone H. ¢t al. Tound {hat there is significant dosc
rie dependency on applicalors geomelry |3].
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Considerablc geomelrical variations occurred during
mulliple HDR applications and their impacts on
dosimetric parameters were illustrated in literatures
[4.11.12). Since only small changes in distance
between anatomical structures (bladder. rectum and s.
Colon) and applicator source may produce larger
deviations in dose received to these structurcs [12].
Hoskin ¢t al. emphasized that it is essential (o be
attentive of changes in applicators positions between
HDR fractions in same paticnt for the same treatment
schedule [12].

Our study finds that bladder (Da.. Dy and Dy )
menn doses are higher by 0,03 Gy. 0.4 Gy and 0.06
Ty respectively in SLP approach in comparison 1o
image based plan. These increments arc found
stalistically insignificant. In our study signilicant
increase of 1.67%. 1.97% and 2.19% in reclum
(D2¢ce¢, Dy, and DO.lce) mean doses arc observed
respectively with SLP approach in comparison lo
image based plan. Maximum increase of 0.12 Gy in
mean dose for 0.lcc volume of rectum is noled if
SLP approach used in place of image based plan.
Significamly higher mean doses by 1.39% 1.60%
1.69% are rerorded for sigmoid colon (Dag.. D and
D .0 when SLP approach arc used in place of image
based plan. In sigmoid colon also maxinmum increase
of 0,12 Gv in mean dosc arc recorded for 0.lcc
volume with SLP approach in comparison fo image
based plan,

Batoue I, et al. performed a desimelric comparison
of standardized dose rale lemplale plamning and
computerized treatment planning o determine the
dose differences at point “A” and ICRU 38 bladder
and rectn reference points [5]. Patone H. et al.
concluded that il standard template plan approach has
been used. sipnificantly higher doses would have
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been delivered and empliasized that standard template
plan approach should have carefully considered [3].
A study by Jamema et al, was done to compare the
rectal and bladder ICRU point doses belween
orthogonal and CT image based planning [13].
Jamema et al. concluded that ICRU rectal point doses

Fig.1
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were in correlation with maximum rectal doses.
whereas ICRU bladder points dose underestimates
the maximumn bladder dose [13]. The higher radiation
doses to OAR (bladder, rectum and sigmoid colon)
will increase the complication and reduce the quality
of life.

Dose volume Histogram (DVH)

Cumulative Dose Volume Histogram (DVIT)

Kirisits el al. demonstrated that there were increase in
point and volume doses lo OAR and targel if single
plan were used for all subsequent fractions of
brachytherapy [14]. A study by Mobit et al. was done
to assess the advantape of 3D image based planning
over standard treatment planning for brachytherapy
treatment of cervical cancer with tandem and ovoids
|15]. Mobit et al. concluded that use of customized
plans did not always cut down the QAR (bladder,

V CONCLUSION

The results ol this study shows that mean doses of
targel and OAR (bladder, rectun and sigmoid colon)
arc increases when SLP approach is used instead of
image based planning, The increase dose to rectum.
bladder and sigmoid colon in SLP approach may lead
lo cnhance the toxicity and hence affect the quality of
lile. In this study the increase in dose volume
parameters of targer and OAR using SLP approach is
firmly indicate the dependency of dose distribution
on appiicator peometry. The results of this study
emphasized that if limited resource settings use SLP
approach, the proper applicator placements, adeguate
packing and other accounting factors should be
considered carefully. On the basis of recent research
based on advanced imaging it is proposed that image
based planning for cach fractions will be adopted in
routine brachvtherapy practice if it will be feasible.

| 986

Bladder_Image Based Plan
S Calna_Imapgs Mazed Plan

M Dladdar SLP
H, Culuu_HLF
Rectum_ %10

MR.CTV_SLE

reclum, sigmoid cclon and small bowl) doses as
compared lo standardized plan [15].

Grover ct al. updated the ABS survey and reported
that in UK. the use of CT, MRI and X-ray in image
based brachytherapy planning were 93%, 34% and
13% respectively | 1G], The results of 2014 survey by
American Brachytherapy Socity revealed that use of
point “A” and HR-CTV based dose prescription were
2% ane 32% in 2014 ABS survey in comparison ol
76% and 4% in 2007 ABS survey [16].
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ABSTRACT

Iisual secret sharing (1'S5) scheme and Speech recognition method, both aremainly used for digital security. By
wsing Rancom grid based teclmigue Visual seeret sharing schemes are used for performing decryption. But in many
cases, it may be decrypted by applving different methodologies. Actually, 185 allows confidential message 1o he
encripted into (k, 1), (1 1) or different seerer seheme. In ik, n) it can define k as threshold and n as some group. So
when n =k then the confidential message can he aequired by these participants, Visual Secret Shaving Scheme is
interesting becanse for decryption, even if, there is no knowledge of complex ervptograply algordlne then alse, i
can perform decryplion. Hence, based on this scheme, a new method is proposed fo examine 1S5S that uses speech

recagnition method, as proposed in this methad.

Index Terms: Random grid. Visual Sceret Sharing. Image recognition. Cryplography. Speech recognition and

Spectrogram.
I INTRODUCTION

In 2007, an iden came to light. il nonphysical subjects
project their voices onlo tape recording, could they also
scnd picturcs with sound. Work was going on for few
years and consequently. new idea came  thal could
recognize image with speech, This meihod is only
known to few and not formally recognized till 2017,

The idea is so simple. As we all know that sound is
encrgy and we are also part of energy. Things not in
physical form on this earth are also form of energy, So
by saying this. we can say energy can be created: in this
wayv any nonphysical properties can also create energy.
Il they can mark their encrgy upon sound wave, then it
can receive visual nmage. Inomany ¢ases. Robots also
sense our emotion via radio wave, One of the (echniques
for this rescarch 1s Spectrogram: il is a  visual
representation of spectrum of [requencics of a signal as
it varies with lime.  Recognizing image by speech
Spectrogram  is  also  known  as  voiceprinls  or
sonographs, When data s represented  in three
dimensional (3D) plol thei. (hat is called as waterlalls.
Spectrogram  can  be  generated by an  optical
spectrometer, A common format of this is a graph with
2 geomelric dimensions: one axis represenls (ime and
othier [requency. Spectromeler of light may be created
directly using optical spectrometer over time. In this we
will scc band pass [ilter is also wsed for analogue
processing (o divide inpul signal inlo Irequency bands.
Creating a spectrometer using FFT is a digital process.
In below algorithm we will see how the image will be
divided into dilferent share and their reconsiruction.

Algorithm: Dvision of image into different Share,

Step START

Step 1 Take ASCII code from character say
Ali)

Step 2: input randem number r

Step 3 counl vitlue A=A} +m

Step 4 for )=11on

Step 5: far i=1 1o |length of message|

Slep 6: il count value k (.i) = A(i)" mod d(j)
goto step 7.

Elsc golo slep 6.

Step 7: Rellectionke=1 k(1.D... k(L) o
Reflection ke-n k(n_1) to k(n.i)
Step 8: STOP

Digitally sampled data in the time domain is divided
into different fragments which usually overlap and
Fourier transforin 1o caleculate inmagnitude of the
[requency spectrum for each fragment.

During analysis of this rescarch, image will be decoded
willi 1wo secrecies: {irst [or visual secret sharing scheme
with random grid encoded technique and other is speech
recognilion, so in this way secrel of sharing image is
mare seeure. We will also use eryptography techniques
in this for providing secret key and that images will be
decrypted only with kev and speech matching. The
algorithm for information shaving is known as
Threshold scheme. Using this scheme, image will be
divided into n dilferent share in such a way that any m
(where m < n) from that may be used to reconstruct the
information. This is known as (m, n) threshold scheme,

1988
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Visual Cryptography: As the namc suggesls
Visual  Crvplograply is o cryplographic
technique that allows Visual information to be
cncrypted in such a way that decrypted message
will appear as Visual image. That  visual
information may be image. lext cle. In visual
cryplography — we  will  study  technique
developed by Mo Naor and Adi Shamir in
199440 They had proven visual secret sharing
scheme: In this method. images are divided into
n shares so that only someone with all n share
could decrypt the image. while n-I shares
publish no information about the original
image. There are many exlensions of basic

(i)

scheme  including  k-oul-of  n visual
cryplography.
(b) Sceret Sharing  Scheme (2, N) Vismal

Cryptography: In this method. images will be
shared into N share out of them 2 can decode (he
scerel. it was developed in 1994 by Naor and
Shamir "1 Tn this method. we will have secrel
image which will be encoded into N sharc
printed on transparencies. The share appears
random and it contain clear information about
scerel image however if any 2 of the share arc
stacked on the top of one another than the secrel
image will be cleared by human cye.

Voice is the basic thing (o communicate and interact
with pcople. Today speech recognition is comumon
but image sharing with voice i1s little difficult. A
secret (2, 1) gateway (i.e threshold) secrel scheme
consists ol algorithim as shown below:

(i) Share: A algorithm that uses random
number o decide what nest thing will be
performed giving information m in erms
ol 5= (sl. s2. ....... sn) share as input and
oulpul of a sequence.

(ii) Reconstruet: a delerministic algorithm
(hat tiakes a collection of 2 share as input
or oulput of message

As we know that problem of kev distribution cannot
be addressed by Encryption Algoritho in the same
manner the thing who run the share algorithm their
address can also not be used by secret share neither
with n different user who actually send  share
sccurely.

Il LITERATURE SURVEY

Presently, Speech recognilion is practical concepl and
It ¢an be applied by different languages. It can also
be nsed in human based application as data recovery
(the process of recovery of data). As discussion ai
spoech that is captured by maobile can be casily
converted from real voice (o sel of words that's win
age can also nol be converted inlo speech.
Therefore. the converted word can cither be finul
resull or by applving different random gnid share
lechniques the word can be converted inlo image
which will be the final result. Specch recognilion cin

1989
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be described by way of speaking, signal to noisc
riatio, iansducer, ete.
(a) Types of image processing: There are two basic
methods of image processing technique used:
(i) Analogue.
(i1) Digital image processing

Analoguc image processing is used for hard copics as
printont and photograph. Association is another
important tools in visual technique. So Analyst gives
a merging of own knowledge and auxiliary data to
image processing,

While image processing in Digital manner is used lor
manipulating digital image by using compuler. As
mw dala from imaging sensors from  satelliic
platforms contains deficiencies. To overcome this
problem, it has to undergo various phases of
processing.

In a sceret sharing scheme each person is assigned a
certificate  issued by certification authority o
eslablish its autherity, For importing any file through
secrel first of all access the certification anthority site
and creale browser certificate. authenticating with
credentials. Then import the download certificate into
browser. as a cerlified user it is possible to regisier in
the Framework. In the framework. it is possible (o
create and join a group of n people with a common
interest in sharing information. After this group
decides minumum number of people k (threshold)
required for information recovery ie.. k = n this is
nothing but (k, n) threshold Shamir secrel sharing
scheme. Upload the information to share, Then check
condition for sharing are satisficd or not by all group
member in session. threshold agreed and defined, pdf
assigned to group. And begin the Distribution
Process, In the certificate extension of each person a
share part of the sccret is added.  The pdl is
encnpled with the group key now a new certificate
with the updated extension is issued for cach person.
Al last access again the certificate authentication site
and get the new browser certificate authenticating
with credentials. Import the new cerlificale in
browser. To view the shared pdf, it is necessary to
recover the secret. To recover the scerel at least k
people are required.

Begin (he recovery process: il is possible lo recover
the key that cnerypt the pdf with k shares. So the pdf
cin siow be viewed by all group members.

In 1994. Naor and Shamir ' extended the concept of
sharing by cryplography shown in figure L. In this a
(k. n} share visual cryplography encodes a black and
while secret images into n meaningless sharcs such
that sy k-1 cannot show any information aboul
secrel image,
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Dvisian f
i L Reconstructian

Fig. 1 Sceret Sharing with Cl'}'ptdgrnphf

In this paper 4 new type of eryptographic scheme is
considering which can decode image sharing without
any cryptographic computation. Visual secret sharing
scheme assumes that the message consists of black
and white pixel ") and each pixel is operated
separately, Each originnl pixels is divided into n
share one for each Opacity. Every black and whitc
pixel ! is combining and acts as one share. Structure
come out from this can be described by m*n Boolean
matrix C=[c;] where ¢;=1 if and only if j"* sub pixel
in the i® opacity is black. When opacity il,i2,.....ij
are stacked together in such a way that properly pick
the sub pixel, then combined share can be seen whose
black pixel are represented by OR Gatc in Boolean
and their row i811,i2,....ij in C.

Shamir and Blakely ®! proposed (k, n) threshold
scheme in 1979, In (k, n) k is threshold and n is
group size. In this scheme each bit of any share carry
at most [k/n] bit of secret. While in (n, n) sharing
scheme the information carries per bit share is [1/n]
bit of the secret One of the main goal of this paper
¥lis 1o apply neural network for speech recognition.
Spectrcgram is a method which use discrete Fourier
transform for (ranslating one dimensional time
sequence more frequently but not on a Mandatory
basis segment of audio into 2 D images containing
the same information but organized in a way thal
f“""cg locality meaningful in 2 D rather than just onc

Specch  recognition s primary  mode  of
communicalion between human being. When human
communicale with computer than it is called as
human computer interface. The goal of speech
recognition arca is lo develop speech input to
machine, So loday aulomatic speech recognition
finds prevailing application in task that requirc
huwman machine interface such as automatic call
nrocessing. The goal of machine recognition
lechnique is to get information by hearing and act
upon spoken information, The speech recognilion
may be viewed as working in four stages''";

«  Analysis

e Fealure extraction

s« NModeling

= Tesling,
Text 1o Speech Analysis technique shown in lignre 2:

Sporih s | ahapdial |
|

S [wem | it

| o el

Siatoment

cainzaed

lext
Fig. 2 Conversion from text to speech.

Conversion of [ext o speech contains into bwo parts
Flane is front end other is back end. Frontend is used
for solving two major lasks. One for converting raw
text like numbers and abbreviation into words. This
process is commonly called as text standardization or
lexical analyzer, Every word is having phonographic
iranscription assign by front end, that divide and
priade he text into prosodic unit like any sentence.
The term which assign phonographic transcription to
words is called text to phoneme (small unit of sound)
conversion, Phonographic transmission and pingal
information combined with each other and make up
the symbolic linguistic representation which is output
by the front end.

The back end is rarcly relerred as synihesizer. It
converls the symbolic language notation into sound
shown in fipure 3. In some system this parts include
the computation of target pingal“” which is imposed
on oulpui speech,

Make a speech Say |
¥ . ]
[ Teller Davice ]
l Audin Device ]
I
H/wW

Fiz. 3 Transfer of symbolic notation into souml.

Smartest method for generating properlics and
features from face and movement of body is called as
Aclive Shape Model (ASM).

The original ASM was develop by Cooles ¢t a
suffer from factor such as poor model initialization.
Here cach frame is divided into rcasonable points
which don’t have any static posilion so becausc of
non-static that can be changed to ather position,
because of dynamic behavior it can be design for
shape of each frame. In medical field cach texi
message from patient includes a sel of frame based
on these set of frame, distinctive fraine is divided inlo
particulor points, It can be assumed (hat [ramces
number is j7 in first equation and the number of

] 1221
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poinis is represented by CPToand v has an

responsibility between Zero and P

Imiage recognition, Lip movement and body parls are
included featnre issuc and classification of data set.
Active Shape Model (ASM)'™ can Tulfill our needs in
fuure issue and  summarzed  valuable  data by
dividing  images into different points wiich are
related (o lip. image recognition or other pars of
body by finding oul skeich is a complex step in
image recognition and by area based calculation is
quite good compare lo edge based; by using this
displacement  of  movement ol points can  be
calculated, and that can be saved as o chain of sties
for specific action like Lip maotion and receive data
set for training data. in next coming step this data 18
¢check in mobile phone that are availuble in patients.
this work happen in both way e auomatically or
manually in front of camera. It is the best wav (o
record paticnt infonmation. This result (Speech and
motiong) then compared with data base by matching
ench frame from patient with each frame [rom sel of
data then best resull will be sclected and give
decision about (hem,

After feature cxtraction. classification is next step
and the best solution is Fuzzy c-mcans '-J{ullcm‘ olnc
picce of data to belong to two or morc cluster).
Mostly Fuzzy Clustering Means (FCMS) used in
patiern recognition and it is having solt and fexible
behavior. Due 1o sofi and [flexible manner in
comparison of models from one side and frame
which are collected from cimera,

The minimization of [cature vectors can be solved by
adding PCA (Principal Component Analyvsis) and
Fisher Lincar Discriminant (FLD) ™ and their after
we usc projection for feature vector integration. Then
classification is important issue, there are 1wo choices
for exact recognition, onc s Hidden Markov Model
(HMNM) 1 swhile other is Recurrent Newural Network
(RNN) MO 5w first method cach word will be stated
by chain of states Mrom et (o nghtl, during tme (he
number of states will be increased while i second
method is used for learn new condition and data will
be saved by s reverse ability,

First ol all, face or body will be dividing in [ew pants
that can use lor transforming valuable messange (o us.
Inn this we will study Properiy of cach part. For this
purpose. e contains importam role and it 1s divided
mio lip. eve. cvebrow. head and mouth and their
propertics arc their movement and color. Body can be
categorized into head, hands and feet their properiics
are movement and color these parts can help us 1o
have a better pereeption of patient™s silualions,

It was argued that the memning of an image did not
become  apparent  until 1 is  accompimied  and
explicated by text, Pictures were ambiguous and (heir
work was dependent on words o specily and focus
therr multiple and uncertinn meanings. However, 1t
was alse apparent that in context between texts and
images might be e diflevent forms. Furthennore, faor
the development of visual secret sharing scheme

1991
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nsing speech recognition the scientists mediate the
mennings of piclures come in two different forms and
contexts. There were the words of respondents —
captured by inlerviews, questionnaires and other
rescarch devices — and those of different science
theory and analysis. Similarly. images might be
seneraled by respondents, by researchers or derived
from secondarv  sources by respondents  or
researchers. [11) Alan F. et al., (2004).

It was a qualitative with a mix of interviews and
focus groups and a new experiment of a visual secret
sharing scheme using speech recognition nethod
senerally  used  inside  design  and  [ashion
environments, It was u study based on the contrast of
a growing trend towards sustainability and the rise of
fast provision in which consumers are demanding
cheaper items completely, T was also determine in
two or more rescarch where the comparison of data
enmanating  from dilferent cullures and languages
presents  specific dilemmas for researchers. [12)
Lindseyv T et al. (2014).

It was described that a visual secret shanng scheme
using speech recognition mcthod and then relates
them in detail in the abstract and analyscs the
exemplar as a verbal text, Afier this visual one show
the way that analogy between the words and images
rciteratcs  the confederacy  between  the  brand
advantage and the images used to dispatch it Ends
with a call for maximize visual literality in order (o
advertising from a lhumanistic perspective. [13]
Barbara B. 5. ctal.. (1994).

It was argued that social network platforms were nol
social ulilitics, bul, in fact, clarification utilities. They
were programined (o be necessarily brand users by
extracting and filtering identifications 1o be easily
consumed by advertisers. jusl as micro celebrities
promote specilic. “anthentic” aspects of self that
could be casily consumed by fans. Through a
discourse analysis ol Facebook's functionulities and
in-depth imerviews with 43 emerging adults, [ found
that by using visnal secret sharing scheme using
specch recognition for sclf-branding bul were inslead
compelled by (he  sile’s  inherent  design  lo
unintentionally brand — they unknowingly align with
corporalion-like mission stalements: ignore multiple,
dynammic schves: and discard their right Lo anonymity.
[14] Angela M. Cirucei. (2018).

The “brain speech” invalves visible and local terms
that results in a particular kind of objectification of
the organ of the sclf. The overbearing presence of
visml medin (i.c.. magnelic resonance imaging.
compuled tomography, angiographic studies) further
gave rise 1o particular forms of interactions with
patients and phyvsicians where the "image able’ (i.e.,
the image on lhe screen) became the “imaginable’
(i.c.. the metapher). Furthermore, Tt was informed
compassion  {or concrete  representations  and
cspecially for (he patient, these representalions
redeled an ungraspable situation [or visual sccrel
sharing scheme using speech recognition will be



Snuzandhan - Rabindranath Tagore University Journal Vol, 1X/ Issue XVII September 2019

proposed, where a tumor — an object — can so easily
alTect the organ ol their subjectivily. into something
comprchensible  through the materialistic.  ofien
mechanistic actions of most mundane objects 1 Sky
Gross. (2011).

Normally for moneyv-producing organization has been
traditionally applied by Business concept comcs
under Knowledge management for aim of maximized
and Enhancing operations to  rse  Emulative
advantage and  maximize profit.  Knowledge
management can also have applied for nonprofit such
as povernment and legal boards. It can also be used
for improving communication between Stafl and
higher managemeni. Knowledge management will
lielp o drop a culturc of sharing and implement a
reward based on performance for its emplovees. For
enabling company o be compelitive and profitable in
its sector. knowledge management mixing a complex
process of regulate the company mission statement
with besl practice. [l also demands lo show low
knowlcdge management can effectively be applicd to
the visual secret sharing scheme using speech
recognition. It had a mission to deliver a world class
library system, which is easy. obtainable and usclul
to the people of Singapore Uelgeeman, P. (1999),

It was given an in depth view of the sirategies by the
world’s leading chicf executive officers in an attempt
lo provide guidance to new chief executives of today.
Marketing stralegies employed by chiefl exccutives of
today applied to any product for taking decision can
help (his theory. Uses aneccdotal cvidence (o
formulate 8 number of theorics which could be used
lo compare your company with the best in the world.
By this several manipulations and choices can be
survived through besl stratcgics and uwsing visual
secret sharing scheme using speech recognition will
improve "’ George K. Chacko, (1999).

It was understood the facets of the human thonght
process and apply their results 1o the creation of
machines  which  “can learn  [from cxperience’.
“understamd and  speak o natural language”, and
“pssess situations™. The visual secret sharing scheme
using speech recognition will be used 1o produce a
tool with "Common sensc™. initially work will be
carried out in vision capabilitics "'"!Secman, P. cf al,
(1983).

Il ean also be scen that by similarity Aware greedy
algorithim in which we can sec how to determing sub
modular imetion [(8). here greedy algorithm is used
for generaling unigue image subscl using greedy
algorithin as shown in below algorithm that has been
developed by P Zuo. Ya Hua, Y Sun, X Liu
Algorithun: The Similarity aware greedy algorithm.

Input: Sub-modular Function [ (), The weighted
graph V= {G. L. w}. the remaining encrgy is L
Output; O where k is number of Iteration.

Stepl: caleulate threshold T, based on Ly

Step2: Partition graph Vusing Ty

Step3; get the number of partition subgraphs be

Stepd: choose ul arbitrarily:
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Step5: R1€ ul:

Step6: while mod Ri =b do

Step7: choose nigargmax, €G\ , (RiU{01}):;

Stepd: Ry €RU {ul}:

Step9: i€it+l:

Stepl0: End while

The role of information within management was in a
stale ol dramatic transformation. Managers might
grasp and act on the implications of this change il
they were 1o maintain their competilive position boih
corporately  and as individuals. Sccnario of
Exponential  rate  can  improve  Information
Technology, But this was only an Buili Up ol what
had Preterit before, It should be undersiond and used
in this light. Much more information similar (o
managers was now approachable than cver before.
particularly here-with (he use of electronic databascs
and nelworks. A major information of database such
as List was provided. Specifically managers,
whatever their function, might learnt to take [full
advantage of the information resources available 1o
them. and do so continunously as part of their
management techniques.  This Organization will
apply the VS8 scheme using speech recognition
method to develop an information stralegy  and
corporate structure which ensurcs the [ullest use of
internal and external resources. [19] Bob M. ¢t al.
(1989), :

Neologisms took on a life of their own, losing the
associations that they were intended lo have with
other ideas. and shedding their embedment in a body
of theory. For a new ferm to successfully project a
meme, ils proponent might enthuse a critical mass of
carly adopters to apply it. and o generate a luther
round of adopters. Concepls were seldom iracked
over lime. The visual secrel sharing scheme using
speech recognition will show that a new term and ils
associasied  body  of theory  require morc  than
pubilications in top-level journals if they were to have
significhnt  impncts  on  academic  research  and
industry practice (20| Roger Clarke. (2014),

The feature extraclion algorithin can be scen by
below mention algorithm which summarics onc
binary feature matrix from cach natural image as
input say I Steps 3 (o 3 gives feature value of cach
pixel in the form of block. Here Stabilization process
is performed in Steps 6 & 7. Noise will be added in
steps 8 to 11 based on gi\'ﬁ:l}_pélrumclcr A And
last steps i.e. 12 gives output o

Algorithm:

Feature Extraction Algorithin (FE):

Alporithm FIE ()

[nput: 1. o, Noise

Quiput: F

Steps 1: Divide 1 block into blocks into a x a pixel.
Steps 2: For cach block repeat steps 3-11.

Steps 30V x1 o= x = x, calenlate HY'by equation
HF¥ =A% i FARY, i "\N'Yl-,

Steps 4 caleulae M
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Steps 31 ¥ x1 =x = x, caleulate I by equation [**= f
(H™) =1"" H*=M., 0 otherwisc,

Steps 6 calculate Q, by Q. (V xl =x = x, ¥ yl=y=y,
%y —b'/2.

Steps 7: randomly select Q, where FY=1 and H* M.
let 720,

Sleps 8: caleulate Q, by Q, = b2 X A

Sleps 9: randomly select Q. candidate pixel where
=1

Steps 10: randomly select Q, candidate pixel where
=0

Steps 113 Alter all values of Mhat were selected in
step 9 and 10

Steps 12: Ouiput F,

I CONCLUSION

Visual secret sharing scheme with speech recognifion
exploit human eves 1o decrypl secrel image with no
computation butl highly sccure manner. As inpul will
be divided into many visual encrvpted parts as share
with key as speech also. So the given inputl image can
be divided into secret sharing parls with speech key
which ¢an be used in future for cneryption. We can
use different  algorithm technique with speech
recognition method for implementation of (his
encryption technique. This paper suggesis sharing
information but we would be developing as it is morc
sceure  and  robusiness  algorithm  for  image
encryption, This paper exploits the technique of
speclrometer also. The proposed scheme declared
good sceurity duc to encryption with cryptography
and speech recognition technigue,

IVFUTURE SCOPE

This study will improve security for sharing image
and it will also improve E heahh precision in
telemedicing by smarl phone or othier aulomatic
svslem. The analysis of Speech Recognilion with
Visual Secret Sharing Scheme also lunve effects on
[ace, lip and other paris of the body in an ellicient
manner  and  specially  on emergency  medical
situations for best treatment of patients.

Also in normal sccret sharing image can be share by
different secret key. Now in this scheme image can
have secret key as well as speech pattern so for
decrypting image they should have cnenvplion key
and speech pattern.

In many cases Robal also sense our emotion via radio
wave, One of the techniques lor this research is
Spectrogram; il is a visual representation of spectrinm
of frequencics of a signal as i1 varies with tume. For
recognizing image by specch Spectrogrom is also
known as voiceprinls or sonographs, When dala is
represented in 3d plot than they called as waterlalls,
Spectrogram  can be  penerited by an optical
spectrometer. A common formal of this 15 a graph
with 2 geomelric dimensions: one nxis represent (ime
while other frequency. Spectrometer ol light may be

1993
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created directly using optical spectrometer over fime,
In this we will see band pass filter is also used lor
anialog  processing to  divide input signal into
frequency bands. Creating a spectrometer using FFT
is a digilal process.
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Design of Image Steganography & Symmetric Cryptography for Image hiding
by using DWT

Hemant Sharma', Aumreesh Kumar Saxena®, Abhigyan Tiwari®
"= Dept, of CSE. SIRTS. Bhopal (M.P.) India,

ABSTRACT

The combination of encryption wind ivisibdity of enerypted data, it unchanged the message entively proiecled
against data espionage. This concept can also provide an easy means te exchange imperative messages in a
message. Based on this concepl, we proposed a new encryption algorithm that providing confidentiality and
authentication for secure dala and this data is hiding behind cover image by using proposed steganography
algorithm having less cover size. Auather concept we used i this that is diserete wavelet transform which is
applicable on large size of secreles mage data to compress. PSNXR and Eniropy of stege image is showing the
effectiveness of proposed algoritin,

Keywerd: Sccurity, Cryplography. Encryption. Decrvplion. Steganography. Wavelel Transform

I INTRODUCTION not. This thought in steganography, which is a
subdivision of information that is sccreted by hiding

scerel information inside other informaton [4]. The
word stegano-graphy in Greck means “covered
writing" (Greck words "stegos" meaning "cover" and
"graffia" meaning “writing") [4]. The key objective
of steganography is to hide a sccret message inside
harmless means of coverage in such a way that the
pbserver can'l see the secrel message [3]. Therefore,

becomes an important issue. Although cryptography the stego image should not diverge much from the
changes the message so that it can't be understood. origimul  cover  image. In  fhis  generation,
this can gencrate the level of curiosity of a hacker [3]. steganography is used primarily in computers with
It would be much more sensible if the sceret message digital data that are operators and nclwm‘kii are high-
is integraled intelligently in another medium so (hat speed delivery channels [6]. Here figure 1 is showing
1o oli¢ can guess if there is something hidden there or that the basic structure of the steganography,

The uses of digital media and trunsmission of the
information is casiest way through network in Loday
world just because of expansion of internel
knowledge 1], However, the transmission of secrel
messages (hrough the Internet system suffers serious
sccurity expenses [2]. Therefore, the fortification of
top scerel messages for the perod of transmission

Cover Image Stego Image
Fig. Error! No text of specified style in document.: Block diagram of steganography system
compression technique to reduce the size of image.
Here they uscd lossless wavelel transformation for
image compression, Afler that compressed image
pass (o the proposcd symmetric cryptography to

Cryvplography and steganography are measurably two
raditions  of  trouncing  messuges.  they  are
corresponding. and they arc nat the same.

Organization of the paper is as Tollow: section-l is cncnypl, At last proposed steganography method
presctting  introduction, section=I1 is  presenting apply on coerypied data and aathors used standard
literiture survey, Section-1I is presenting proposed L5B mechanism,

Waky, bc‘f“m‘_n{ IS preseiting resulls and scalon-N Another image steganography approach is presenied

sopheasniingconalusion, in |8] where the cover image is splitting inlo 2x2

" 4 4 " non-overlapping pixel blocks. The upper-iefi pixel of

1 LITERATURE SURVEY sl Blocl Gizbeds  sartaln Aubes of Wies of he

] sceret bit stream. Whereas, the remaining pixels of

A new sleganography method proposed by [7] which the same block embed the secret data using a

included 1wo  methods. one is symmetric key iilvancement of the ‘pixel-value-differencing’ (PVD)

crvplography and another is wavelet ransformation. tcchnigue  that considers concealing confidential
In this stegimography method. secrete data is selecled imessage into both vertical and horizontal edges.

aned i 0 s an image then authors apply image

9495
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Haar Discreet Wavelet Transform (HDWT) mcthod
for data hiding along with Advanced Encryption
System (AES) for encrypting the data is proposed by
[2]. The aims of HDWT is to reduce the difficully
occur during normal steganography while providing
low image distortion and lesser detection ability. In
this method, one portion of the cover image carry the
details of the onc-fourth of the image and rest of the
portion of the cover image camry less details of the
image then the cipher-text is hidden at most two LSB
positions in the less detailed portion of the cover
image, second LSB used if and only if the message
does nol fit in the frst LSE

In [10] we propose a Discrete Wavelet Transform
(DWT) based high capacity steganography using
cociTicient replaccment with increased security by
adapting an encryption of payload Image. The Haar
and biorthogonal DWT is applied separately on cover
image and Advanced Encryption Standard (AES)
wilh modification is applied on payload to convert
payload image into an encrypted image. The resulted
coellicients of payload image are embedded insidc
the high frequency bands of cover image. The ncw
concept of replacing HH sub band coefficients by
encrypted payload is introduced to gencralc
intermediate stego image.

In |11] another combination of cryptography and
steganography is presented. Here cryptography is
used to encrypt the data and then steganography
conceal to encrypt data in cover image so two layer
of security can be applicable on a confidential data.

Picture quality based on PSNR and wuncertainty
(entropy) in the produced siego image are the two
parameters which is play imporiant role lo evaluate
the performance of any steganography technique. In
[7. 8 and 9] produced PSNR is nol satisfactory and
basically PSNR is giving the picture quality of
original cover image and produced stego image. For

AT
{15L)
§T-Cearete lubamation (Text dniage) “—i-"
O Conpressor P
v i Ty
- -
WTs Warelet Tranitanmation L ang N Vi Iagad
4 L).
L: Lowstars Toansdaimation S W P
s 2 ¢
=, P of
&1 Sraganezraphy M Tent) |
CliCover lnoge I @
LA Taast Dngndicant Tht i Ty
Lhu, Brepo Lnege
E: Ee
bl Lhisd vlutiizasion |
2 il ER T 3

Fig. 2: Encryption of Proposed Steganography
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cxample if a cover image has 100% piclure qualily
then stego image should near about 100%. Similarly
uncertainty (entropy) mean differences between
original cover image pixel and produced stego image
pixel. For example if a pixel of cover image has third
position and same pixel has 78th position in stcgo
image, then this is representing the uncertainty which
is calculated as cntropy. In [10 and 11| producing
low entropy which can be increased.

11 PROFOSED WORK

The proposed encryplion algorithm is simple and
clficicnt against existing algorithms. It has a key of
128-bits long which has enhancing its security. lts
siructure is robust against an assortment of allacks.
Adding a steganography procedure increascs ils
security. the proposed steganography is implemenied
in such a way that it improves the quality of cover
file without changing the cover file size. Here the
sccretc message which is image using wavelct
transform compression mechanism to compress he
size of the image and this compression is not for (ext
data. Proposed encryption applies on compress data
to cncode and this encoded data is concealing behind
a cover image by using proposed steganography
I]‘.IEC]lﬂl'liSI'I'I.

Fig.-2 is showing the sender side steganography
archilecture where secrete message ‘ST is required
wavelel transformation “WT' to compress ‘COM’
data if it is image. Here Lossless ‘L’ wavelel
transformation is uscd. Once we compleled “WT
step il its applicable then proposed encryption “E°
encaded that data with key "K° of 128-bits. At last
steganography "8 is applicd on encoded data which
is required a cover image “CI. Standard lcasi
significant bit (LSB) mechunisin is using to implant
encoded dala (o produce slego image "SI’

JJ‘

. M
Lt .‘(-‘lf\l e

I Clteed

Fig. 3: Decryption of Proposed Steganography
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Fig.-3 is showing the receiver end steganography
archilecture. Here stego image ‘SIm' work with
steganography ‘S’ which interpret ‘LSB’ of *SImg’.
Once we get ‘LSB’ of ‘SImg’ which is encoded by
encrvption mechanism pass to propose deeryptlion
‘D" mechanism to decode and rest of the viine make
cover image ‘CI'. Key ‘'K’ is used in decoding, once
we decode the data, we apply wavelet compression
*WT" mechanism to uncompress ‘'UN-COM'’ data lo
get secrete image "SI if data is text then no need of
“WT”

(a) ‘Wiavelet-Transform® Method - Lossy and
Lossless are two wavelel compressions method
are gvailable [12] where lossless coinpression
provide the facility to get original image from
compressed image. bul this is nol possible with
lossy compression because its support to the
pirtial reconstruction of the original image. As
we know that wavelet transformation is the facts
wlhich is required few spuce 1o store compressed
data. duc to this mechanism large image can be
casily transferred from one place to another [13].
(i) Steps In “Wavelet-Compression®

Pl i

.
£4 BifjCipher,

Fig. Error! No text of specified style in

Fig.-3 is presenting the archilecture of proposcd
decrvption, Initinlly 128-bits cipher data is splitting
in two part G4-bits cach, and each part of cipher data

() Algorithm of ‘Proposed Encryption’

« Loop on Inpul Message lio N

e Sclect secrel message in lerms of bils
bils—= 128-bils

s Select Key
K= 128-bits

= Splitbitsand K
bils = bits/2-> ('bits. “bits)
K = K/2=> {'Key. “Key)

=

1997
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s Initially sclect secrete image

« Apply ‘“Wavelet-Decomposition” on the
secrefe image,

s At last ‘compress’
‘Threshold’.

(h) Praposed ‘Encryption/Decryption”
Architecture- Fig-4 is presenting  the
encryption architecture, Initially 128-bits ol
secrele message interpreted  which is
splilting in two part cach one is 6+-bils and
cach part of sccrete message performing
circular shifting operation in sequeniial
manner. XOR operation is performing with
key which is also split in two parts of 64-bits
o get cipher message.

through fixed

B LG
eyl G4

&4 Bits PlainText, £4 itz PlainText;

Fig. 5: Proposcd Decryption Architecture
performing circular shifling operation in sequential

manner and XOR operation is performing with key (o
gel origingl secrele message.
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(ii)

'

Perform Shifling on 1bits, 2bits
'bits= Left_Circular_Shift_3 ('bits)
*bits= Right_Circular_Shifi_4 (*bils)
Perform XOR between 1bits & 1Key

'bits = "bits @ 'Key

Perform XOR between 1bits, 2bils
“bits = 'bits P “bits
Enremhangeﬁ\/‘alue of 1bits. 2bits
“bits = b= "bits

'bits = bits = 'bils

Perform XOR between 1bits & 2Key
'bits = 'bits (3" Key

Perform Shifting on bl, b2

'bits = Lefi_Circular_Shift_3 ('bits)
*bits= Right_Circular_Shift_4 (bits)
Perform XOR between 1hits & 2bils
“bits = 'bits ’bits

Loop End

End

Algorithm Of *‘Proposed Decryption’

Loop on Cipher message (Cipher_biis) lio N

Select Cipher Message

Cipher_bits = 128-bits

Seclect Key

Key=> 128-bits

Split Cipher_bits and K

Cipher_bits = Cipher_bits /2= (Cipher_bitsl. Cipher_bits2)
Key = Key/2= (1Key. 2Key)

Perform XOR between Cipher_bitsl & Cipher_bits2
Cipher_bits2 = Cipher_bits] Cipher_bits2

Perform Shifling on Cipher_bitsl, Cipher_bits2
Cipher_bitsl = Lel_Circular_Shift_3 (Cipher_bitsl)
Cipher_bits2 = Right_Circular_Shifi_+ (Cipher_bits2)
Perform XOR between Cipher_bits| & 2Key

Cipher_bits] = Cipher_bilsl 2Key

Interchange Value of Cipher_bits|, Cipher_bils2
Cipher_bits2 = Cipher_bils 1= Cipher_bits2

Cipher_bits] = Cipher_biis2-> Cipher_biisl

Perform XOR between Cipher_bitsl & Cipher_bits2
Cipher_bit2 = Cipher_bitsl {3 Cipher_biis2

Porform XOR between Cipher_bils! & [Key

Cipher_bitsl = Cipher_bitsl IKey

Perform Shifting on Cipher_bitsl, Cipher_bits2
Cipher_bitsl = Reyv_lefl_Circular_Shift_3 (Cipher_bilsl)
Cipher_bits? = Rev_ Right_Circular_Shill_4 (Cipher_bits2)
Combine Ciphar_bits] and Cipher_bils2 1o get 12- bits Cipher_bits as a cipher
Cipher_bits = Cipher_bilsl @C‘iplmr_bils('_'}!

Replace Cipher_bits (Cipher value) into Plain_Text as Original value
Plain_Text = Cipher_bits

End Loop

Exit

1998
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(¢) Steganography  Algorithm - Proposcd
Encryption/Décryption algorithm provide high
security but still intruders can try lo crack the
keys. to strengthen the proposed architecture. the
encryplion/decryption  algorithm is  combined
with steganography algorithm.  Here proposcd
an efficient steganography algorithm which is
the extension of LSB method. Steps of proposed
steganography algorithm are as follow:

(iii) Sender End Algorithm

= Starl

e Select Cover Image as (Clhmage)
Clmage = lmage— Clmage

e Sclecl Secrele Message as Binary_MSG

= Loop Binary_MSG | loN

e Binary MSG = Binary_MSG - 128-bils

= Interprel binaries of secrel message as
Binary_MSG and Clmage
Binary_Value_ Binary MSG =
(Binary_MS3G)
Binary_Value_Clmage = BReader (Climage)

= Interpret "LSB" of Clinage
LSBE_Climage = LSBReader (Clmage)

e Substituic LSBCImage [rom Binary_Valuc_
Binary MSG
LSB_Clmage =

BReader

Binary_Value_

Binary_MSG
= Loop End
¢ End

(d) Recciver End Steganography
e Select Stego Image as Slmage

Table 1

ISSN: 2278-4187

Slmage = Image—> Slmage

s Loop Slmage 1o N

e lnterprel Binaries of SImage

s Binary Slmage = Binary _Read (STnage)

e Interpret LSB of Binary_SImage
L3B_Binary_Slmage = LEB_Reader
{Binary_SImage)

e Tmplanted LEB_Binary_STmage as secret
mecssagc
Binary. MSG = Implanicd_LSB
(LSB_Binarv_Shnage)

= loopEnd

* End
IV RESULTS
Hear results are showing the competence of (he
proposed concept  that is  based on  selected

performance attribute. For a concept il is imperative
to be proficient and sccure. Performance ol an
algorithm is cvaluated on the bases of selected
parameters and here proposed system has chosen one
performance parameters (hat s exccution lime [or
cncryption/deeryption algorithm  and measurement
used parameters arc Entropy, Correlation and Peck
Signal to Noise Ratio (PSNR) [or steganography
algorithm [14). Desktop device has been used to
compute cxperimental ontcome. Configuration of
desklop device is following (See Table 1)

Configuration

W b i
pia ; SR

mllmci. Corc 13 .2.67"
Ghe.

(a) Time Examination - It is essential lor any
techuique that it should be iime competent,
Encryption and Decrvplion process is used
for secrecy. but this sccrecy is applied
numcrous times on real time information. il
the encryption and decryplion progression is
not time proficicul than it can’t be used for
actual time broadeast. The execution lime is

2 GB ol RAM

1999

| Software Ap
-

 Window-7
Flome Basic
SP1

that

instance
encryplion/decryption  algorithm  takes 1o
construct # plain text lo cipher (ext and
cipher text from a plaintext respectively
| 15]. Experimental oulcome of the proposed
encryplion/decryption algorithm is presents
in Table 2.

deliberate ihe i
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Table-2
Assessment of Time of Encryption/Decryption in millisecond of Proposed-Algorithm with AES on
different Size of File

Size of File in KB Methods
T Time of execulion in Millisecond
Proposed-Algorithm | AES
] 0.140 ‘ 0.201
10 0,597 0.681
20 2.252 3.038

Encryptio/Decryption Time

aiET T R
3T ;
2 O sKB
1 [ 10KB
0 Oz20KB
Proposed AES
Algerithm

Fig. 6: Encryption/Deeryption time of the proposed encryption/decryption algorithm

It is clearly scen from the Table 2 that proposed (a) PSNR and Entropy Examination -This work

encryption/decryption algorithm is time elfficient.
Hence it is suitable for real time data transmission. A
graphical representation for the
cncryption/decryption time is shown in Figure 6.
From Figure 2, it is clearly seen that proposed
encryption/dercyption time is much lesscr than the
other existing encryption algorithm. TL shows the
clficiency of proposed encryption algorithms. It
proves that proposed encryption algorillin can be
suitable real time communication.

(a) “Lenajpg”

has proposed its own steganography technique.
Therefore it is imporlant 1o cnsure its
cllfectiveness. To ensure the cffeclivencss of
proposcd steganography algorithm. 1 have
cvaluated two parameters that arc cntropy and
PSNR [16]. Proposcd algorithm run numerous
lime on various siz¢ of sccreie image [ile shown
in table 3 with two cover image shown in figure
7 and measure the performance.

(b) “*Monalesa.jpg”

Fig. 7: Cover-Images

(h) Peek-Signal to Noise-Ratin (PSNR) - For
PSNR calculation we need MSE (Mean
Squarcd Error) and PSNR equation which
are as follow:|17]

MSE =

¥ Eilx L )=y (i)

PSNR = 10logg

(L=1)°
MSE
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PSNR Evaluation of Propescd Steganography Algorithm on Cover Image Lena.jpg

Input PNSR
Secrete Image Size in KB | Propused Algorithm Existing[7]
Tmagel 1.85 +4.38 43,41
Image2 e X 4441 43.42
Tmage3 3.68 4441 43.42
Imaged 4.36 43,40 43.50
Imuages 9.35 45,41 43.51
P5NR Analysis of Leena.jpg
50

L

5 an

N3

R 3p

25 9 ujpul Sindin KB

Vo

a 18 w PSR Proposod Algorithim

I 10 PRSE Exsting[7]

u ]

e 0

linagel Imape?  Imaged  Imaged  Imapes
input Imapes in KB

Fig. 8: PSNR analysis of Proposed Steganography Algorithm on Cover Image Lenajpg

Table 4
PSNR analysis of Proposcd Steganography Algorithm on Cover Image Monalesa.jpg
Input PNSR
Secrete Image Size Proposed Algorithm Existing [7]
Imagel 1.85 +4.38 43 41
Tmage2 2.72 4441 43 42
Image3 3.68 4441 43.42
Timaged 4.36 45,40 43.50
Images 9 .35 4341 43.51
PSNR Analysis of Monalesa.jpg
; 50 :
| P a5 R
;o : I
N
R :;-,. 5’9! t:f,
‘ " Pt 41 [ EES)
1 4 5 bt i Ippnt Sizoin KB
| v a0 R # k|
3 a s ; rp:i! w PMSH Proposed Alponthm
1 in ‘rvﬁ _f;:'!: Ii;j: - . F“ Presi Duiztngl /]
RN BN S - ot
R 2280 f.“.‘%& a8
imagel  Iimape?  maped  maped braped
Iuput tnmuesln KB

Fig. 9: PSNR analysis of Proposed S{lll!gillltlgl’allii;‘\' Algorithm on Cover Image Mnnnlcs;l.j{)g

(¢)  Entropy Analysis
Entropy defined as follows [ 17].

log L (P (k)

) iT
-5 Pl
£

2001
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Table 5 and 6 is showing the Entropy performances between proposed and exiling concept over text and image ol
virious size.

Table Error! No text of specified style in document,

Entropy analysis of Proposed Steganography Algorithm on Cover Image Lena.jpg

Input Entropy

Scerete Image Size Proposed Algorithm Existing|7]
Tmagel 1.85 0.621 0.6138
Image2 2.72 0.622 0.6212
Image3 3.68 0.624 0.6352
Tmared 4,36 0.632 0.6447
Images 9.35 0.634 0.6447

Entropy Evalution on Leena.jpg

o inmi S |

3

|
' b
{1.85
j&ma ’.u rr«w s
4] i .

u Entrapy Froposod
Alparithin

= T 0 N o~ 3 m
WD emea

44 G447 O Entrapy Cxisling
§437 FOS

Imagel Imaged  lmaged  nviged  Images

.
.

Input Inages |

S |

Fig. 10: Entropy analysis of Proposed Steganography Algorithm on Cover Image Lena.jpg

Table 6
Entropy analysis of Proposed Steganography Algorithm on Cover Image Monalesa.jpg

Inpui Entropy
Secrete Image Size Proposed Algorithm Existing[7]
Imagel 1.85 0.621 0.6138
Image2 2.72 0.622 06212
Imuage3 3.68 0,624 (1.6352
TImaged 4.30 0.632

06447
Tiages 0.35 0.634 0.6447

Entropy Evalution on Monalesa.jpg
o

a E

g | !

M ot e

o

.ﬂl.«

(L85 "
14 GHE@ '1”@75“1 ‘({':('.1..11) 34

! haagel Image? Imaged Imaged  bmape

Wvdropy Propaiied
Alpa thim

- ™ A e 3 m
I I

Coitrepy Eatling

S P ]

Input limagas |

Fig. 11: Entropy analysis of Proposed Steganography Algorithm on Cover Image Monalesa,jpg

2002



HMrnizardban - Rabindranath Tagore University Journal Vol. IX/ Issuc XVII September 2019

() Results  Discussion- Calculated  resulls  arc
shown in table 3 to 6 for PSNR. and Entropy
paramclers on varions image data as an input
data and monalesajpg and Leenajpg both arc
selected as cover image. Table 3 and [gure 8
shown "PSNR” resulis 43,41 lor imagel over
lena, )pg cover image with existing algorithm and
“PENR” results 44.38 with proposed algorithm
which is good as compare existing. Similarly
table 4 and ligure 9 is producing 43.41 “PSNR”
with existing algorithim and 44.38 with proposed
algorithm. For both results it is very clear the
proposed algorithm having good resulis of PSNR
as comparc cxiling. Table 5 and figurc 10
showed Entropy (0644 for imagel over lenajpg
cover image with existing algorithm and 0,634
with proposed algorithm. Similarly lable 6 and
figure 11 is shown entropy 0.64- with existing
algarithm and 0.634 with proposed algorithm.
Entropy results clearly shown that proposed
algorithm i producing  superior results as
compare exisling.  Proposed security system
considers the key size as a measure {o cvaluate
the performance of the proposed concepl. The
obtainable experimental outcome shows (he
superiorily of (he proposed technique over other
technique in lerms of the processing execution
time. cntropy and PSNR.,

V CONCLUSION

The earlier presented technigues are titne consuming.
So il is required 1o develop a fast encryption
lechnigque. In this research work, a new selective
steganogiaphy  technique based on a combination
between  LSB image  hiding, and a  proposed
encryption meihod is introduced. Anoiher image
compression concept is used for image data. Here
lossless wavelel transformalion image compression is
used along  with  proposcd  encryption  and
stepanography. Presenled oulcome of the proposcd
mcthod proved that proposed encryplion is lime
cfficient as compare exiting, and proposcd
steganography  is  more  safe and  baving  low
deformation of the cover image. Proposed method
can be applicable on uny type ol network because of

its simplicity and portability. The proposed
encriyplion  gives renminkable excculion  (ime  as

compare AES [or large size of data files. PSNR of
stego image show that proposed steganography is
batter then carlier presented lechnique. There are very
less dilTerences between original cover image and
setgo image. In fuluie proposed method will include
all type of multimedin data fiie like audio, vedio and
many 1ore.

2003
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ABSTRACT

Intrusion=detection-system (115 15 e necessary part of the system form security point of view. It comes n both
hearehware and software IDS. Primory works of 1DS is the recognized and differentiate between usual aned wmnsial
thurgs that are happing i the svsicn aind show anusnad thing as intrusion. A present unusual gotivity in the svsiem
are groswing every year so inprovelienr - ovisting 1S is ahvavs required. This paper is presents b thing, one is
the concept af new hast hased (DS which psed agent based mechamis to find infrusion on a host so (8 hecome host
hased intrusion defection svstem ALDSD and second s the selection of good classification teelmque for 1DS,
Selection of good classification technigne iy aveessary because it Js provide more aecurate and prediction analvsis
ant farge amonnd of record sel and 1DS uxes suel tvpe of data set for finding idrusions. Proposed AHIDS asing
three qeent like PERA aned 1313 ageit where P11 the packer captiuring and extracting agent, Rl s imle agent aned
{21 15 the database agent, AN agents ave work wgether that means PE agent pass data to DB agent aned R agent
collect data from DB agent, For the selection of good classification lechnique, proposed AHIDS comparing five
differem elassification teehniques like Neayve-Beaves, K-nearest=- neighbors, S1N, J48, and Random-Forest. NSL-

KDY dlafa set is used for restilts exaiination.

Keyword— Intrusion Detection System (1DS). Intrusion. Classification. Security. Agent.

I INTRODUCTION

The Internct is a glabal public and large scale open
nelwork. It has its own pres and cons. With
expansion of the Internet and its capabilin. life is
becoming easy for evervone [1]. It is helpful and
beneficial for both business organization  and
individual uscr. In today’s world, most of the work
can easily done by Internet like e-business, c-lickel,
c=shopping and many more. More and maore public
are associating with Internet to take beneiit of these
facilitics. Now days, internctwork conncctivity is
becoming very imporlant phase [2]. The widespread
growth of Tnternet and increasing casily accessibihin
ol tools Tor attacking compulter network is one of the
major  concems ol network  administrators  and
sccurily  providers for the secusity ol compuler
svstems and data in it

Unusual events in system are called intrusion and
they are tried lo escape prolection shicld of the
svslem, As we know that availability. imtegrity and
confidentiality. arc the basic sccurity principal and il
is sulfer by the every aitempt of intrusion |3

[herefore. all unusual activity which is happening in
the system s done by oulside that means il is
iccessing system throngh uetwork or insider thal nn
by its authenticated person but both are tving o gt
comtrol of the system so they can slop the securily
feature of the sysiem or they can aceess 1he
information of the system. [-3].

Chrganizations of the paper are as follow: Tntroduction
i in Section L Section 2 s present aboul intrision
detection system and  data=mining  classilication
lechnique,  Literature  surveys are  discussing  in
sectien 3 and scetion 4 is showing rescarch linding.

1
3
Scction 3 gives proposed agent based host intmsion

2005

detection system. Section 6 discusses aboul the
results and the section 7 is of conclusion.

I1 INTRUSION DETECTION SYSTEM
AND DATA MINING
CLASSIFICATION TECHNIQUE

IDS come in hardwarc or sofiwarc [orm that
examings a network or network node or compuler for
unfriendly movement |3]. Intrusion detection system
works on the safely rules for identilving any
abnormal activity. System administrator is the person

who defines these policics according 1o the
requirerient ol organizition.  Any action  which

breach these rules are consider as unusual activily.
Every obscrved unusnal activity is mformed to the
administrator  through mails or any mecans. For
cificient working of Inirusion detection systemn these
sccurily  rules should be restructured regularly.
Intrusion Detection Sysiem [3] is a system which
cxamines a computer or group of computers on the
network against any intrusion, Intrusion is any fccess
or aclion in svstem which is not authorized. 1IDS are
primacily used to identily any misuse ol syslem or
network, 1DS identify the occurrence of an intrusion
in the network and generate an alert [6]. Intrusion
detection  system  performs  three  main  roles:
examining (he systems. defection of any intrusion and
raise an alert if any malicious activity is delecied
Coneeptualized 1DS can be classified in wo ways 10
defend the system from spiteful activities |7]. First
move towara of build IDS for totally safe sysicm
through varions cryplographic technigue along with
autherization technigues [8]. Figure | is showing the
basic infrusion detection svstem mechanisim In this
host are connected with various IDS and these 105
are handled by IDS admin if any intrusion are
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identified by IDS then it reported to 1DS admin for
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further action.

connect o DS

Report ta D5
——

Fig. 1: Intrusion Detection System Mechanism

This approach is nol providing fully sale syvsiem
because each user has diflferent type of vulnerability.
So another way is required to prolect  syslem
completely and DS can be mechanisms which can be
provide such type of environment where system can
be fully safe and secure. There are four (ype of 1DS
available, named are information-based
(knowledge-based), behavior-based, host-based, and
net-based [11].

(2) Knowledge-Base IDS - Knowledge-Based or
signature based IDS use predefine signature of
the intrusion that is also known as patterns of the
compuler or nelwork and its identificd intrusion
bascd on pre-knowledge. Its maintain record of
previous  signature  of  infrusion  and
vulnerabilitics [12].

Behavior Base 1DS - Behavior based 1DS work
on the normal behavior of the System. It is
continuously walch o the sysiem and recorded
normal activity of (he system. on the basis of
these normal activities, it is identify to the
intrusion [13].

Host Base IDS - The host-based-intrusion-
detcclion system never monitors raflic ol the
network, moderately it checks out what is
happening over the original targeted machines.
This is done through monitoring the security
event-logs or by monitoring the modification in
the system, as an example modification to the
complicated system-files or to systems-regisiry

(b)

()

[14].
(i) Network Base IDS - Nelwork-based D5
mmalyze  network  traffic o monitor  entire

computer networks. Controls the packels on
neiwork-wire and tried to introduce an intruder
through matching attack-pattern for ditabase of
well known patterns of attack [14],

Data-Mining for IDS: There are many data
mining techniques for intrusion detection such as
classification, clustering, frequent pallcrm mining
and many more, Clustering is the technique of
lagging data and give into cluster of compuarable
ilems exclusive of using recognized arrangement
ol data points. Members of similar group arc

(r)

2006

like and instances of dissimilar groups arc
dissimilar [rom cach other. Cluslering technique
can be calegorized inlo groups ol four: one is
hierarchical algovithm sccond is partitioning
algorithm, third is Grid based algorithm and
fourth is density based algorithm  [13].
Classification: Classification is the assignment ol
caplivating each and every instances of record
sel in thought and transmission it to a exacting
abnormal and normal class  that  means
recognized arrangement is used for  new
instances. Tt can be cfficient for togcther
anomaly and misuse delcction, bul  more
regularly used for misuse detection [13].
Classification catcgorized the datasets into
predetermined  seis.  Various  classilication
method like Support vector machineg, naive bayes
classifier decision (ree. K-nearest  neighbors
classifier. elc, are used in IDS [15].

1M1 RELATED WORK

An intrusion delection system proposcd by | 16]
which is the combination (hree classilication
techniques named are Naive Bayes, decision (rees
and supporl veclor machines (SVM).  With (he help
of presenicd IDS they arc bying lo increase the
accuracy of intrusion deteclion and rying (o reduce
false positive rate. Another TDS presented by [17]
which is using is (he combination of aluibule
sclection. outlicr delcetion, and enhanced mulliclass
5VM classification methods. They are (rying to
rediice  its  processing time and improving the
intrusion detection accuracy. In [18] a maobile agent
immune system (MAIS) intrusion detection system
praposcd. In his they have three agent named mobile
and stalic agents with detector agents which is the
major factor in MAIS-Intrusion detection system,
Presented 1DS of [18] has cloning, transmutation,
nnmigration, association. as well as wbitrariness
mechanism o improve inlrusion deleclion accuracy.
Another 1D8 presented by [19] which is using is the
combinalion of Support Veclor Machine (SVM) and
Ant Colony Network (CAN).classilication methods
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They are also wying Lo reduce its processing time and
improving the intrusion detection accuracy. An
nelwork intrusion detection system proposed by [20)]
which is the combination three classification
fechniques named are support vector machine
(3VM), K-Nearest-neighbors (KNN) and Decision
Tree. In this they are trying to increase the accuricy
of intrusion detection and frying to reduce fulsc
posilive rate. In [21] a hybrid classifier model of IDS
is proposed which is using genetic algorithm (GA)
for fcature sclection to improving the accuracy of
classification and support vector machine (SVM)
which is a machine learning technique for
classification of intrusions. Tree based data mining
classification techniques such as Hoeffding tree, j48,
Random Forest, Random Tree, Rep-Tree used in [22]
on intrusion detection . They used KDD-99 data set
with WEKA 3.9 tool to implement this model [22]. In
123 providing stady and comparative analysis of
various classification technique like Random-forest.
Tree J.48, rules parl, Neural network, Random-trce.
lopistic, SVM, Bayes-Net, decision table, Hoeffding
tree, and Naive-Bayes which is usable in IDS.

IV RESEARCH FINDING

Form the study of the various existing IDS [16-23]
and the uscs of classification technique for the
evolution of IDS on parameters like false positive
rale, precision. detection rate cie; it is very dilficult 1o
find the pood classification lechnique to evaluate IDS
because resulls are varving rom [DS (o DS, As we
know that classification leclmiques is (he parl of data
mining and 1 can be apply on big data record sel o
assist more accurate and prediction analysis with this

[ Network !
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reason we  focused on  identification of good
clagsifcation technigue for IDS because 1DS work on
large data record sl and accuracy and predication
analysis is an important issue to cvaluate any 1DS.

V PROPOSED WORK

Proposcd IDS ~Agent Based Host Intrusion Delection
Syslem (AHIDS)" is an intrusion detection system
(IDS). the proposed AHIDS is having three agents on
host and the working of each agent is different from
other, The purposc of proposed AHIDS structure is o
boost. importunate disruption removal increasingly,

“The proposcd AHIDS can be exploit (o boost

svslematize  way  as it make menacing  of
communication as disruption to be predictable,
Proposed AHIDS is the agent based HIDS which
aratify position based efficacy. Figure-2 expresses
the essential model of proposcd AHIDS. Proposed
AHIDS is a completely different from other HIDS or
NIDS, It is software application which will install on
particular hosts to be monitored. It will examine
different types of medification over time on host
which may signal safcty problems. AHIDS cxamincs
the actions and activitics of a host which is to be
monitored and match up lo with iis abnormal
behavior. By the proposed AHIDS it is cxamining
and monitoring individual computer  systems,
software applications arc installed on them. It only
analyses the esscntial packets which is capturing by
(he PE agent. Afler monitering packets by RA agenl
wha are installed on workstations with classilication
tecchnique, write down the data to database by DB
agent for further action.

] Classitication Algorithim [

[ Trained
DB

s

i

=
| r
1

Tested
(e

Fig, 2: Proposed Model of AHIDS

Proposed AFIDS can be execute real time. also the
proposcd AHIDS will wab real information at real
time and it will move toward IDS. Tigure-3 is
showing the architecture ol Proposed AHIDS which

2007

has three agents ninmed is PE agent. RA Agent and
DB agent. Workigs ol cach agent are defined as
follow:
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Fig. 3: Proposed Architecture of AHIDS

(#) Agent-1: PE Agent - PE Agent is the packet
capture and extract agent This agent captured
packet form network and extract packet to fetch
information from the packet which is passed to
DB agent to store in tested data base for further
uses. This is the first agent of the proposed IDS.
Agent-2: RA Agent - RA Agent is the rule agent
and it is very important agent because all rules
which are design for intrusion delection are
handled by this agent. Basically this agent is
designing and implementing set of rules to find
intrusion.  Basically it wsed classification
technique to identify intrusion. During intrusion
detection this agent will retrieve data with the
help DB agent from tested database and compare
wilh cach record of trained duata basc to find
predefine pasterm. if it is Mind then it marked that
record as intrusion otherwise it is marked as
normal.

Agent-3: DB Agent - DB Agent is used 1o
manage trained and lested data base. This agent
will collect data from PE agent and store in the
tested data base lor furlher uscs. DB agents
provide data to RA agent on demand.

(b)

()

VI RESULTS

The proposed agent host based intrusion detection
system has been implemented in Java along with
classification techniques and lested on intel 13-
25340M CPU with 2.60 Ghz and 4 GB ram on
window 7 platform. The cxmmination is arranged

2008

based on diverse constraint like True positive rate.
false positive rale and precision and. True Positive
(TP) that means rightly identifies normal which was
predicted as normal |24). False Positive (FP) that
means predicated as intrusion but it is not an
intrusion, Precision shows retrieved documents that
are relevant to the query. There are various data
record sets are available, but all have a few confines.
The well-known data rccord set is KDD-99, but it has
redundant information so it is not useful for the
results evulsions |23]. In place of KDD-99 we used
NSL-DD which is rcfine version of this data record
set |25]. The NSL-KDD has two class of network
packet one is normal and sccond is abnormal. In
abnormal cluss various Wvpe of altack arc shown like
DOS. U2R. Probe and R2L [23]. Here we have used
only 10% data record set of original NSL-KDD for
resulls examination which is shown in fable-1.

Tuble-2
Data Record Sets
Record Type

Instances
2000/3000

Narmal/Intrusion

For Lthe proposed IDS evaluation we have compared
five classificaion techniques like Naive-Bayes. K-
nearest- neighbors, SVM. J48. and Random-Forest,
Three parameters like True Posilive Rale. Precision
and False Positive Rate are participating in results by
the 5 different elassification lechniques on predefine
dataset which is shown by Table-1 and produced
values are shown in Table-2.
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Table-2
Relative Examination of five classilications technique by Proposed IDS on True Positive Rate, Precision and
False Positive Rate

fl:u Algorithms TPR Precision FPR
1 NaiveBaves 0.986 0.9%6 0,005
K nearest

i {

2 Neighbours ).988 0.988 0.004
3 S5VM 1,985 0.985 0,004
4 144 0.942 0,942 0.069
5 Random Forest 0,976 0.977 0.048

TPR, Precision and FPR Analysis of Proposed IDS
by Classificatlon Tech.

il

|

baay

Clawdii stian Tech.

£338

Fig. 4: Relative Examination of five classifications technique by Proposed IDS on True Positive Rate,
Precision and False Positive Rate

Greater values of true positive rale and precision
while lesser values of false positive rale are show the
elficacy of the technique. From table 2 we get 0.988
irue positive rates and precision for K-Nearesl-
ncighbors while false positive rale of tus is 0.004
similarly which is show thut this classification
technique is good of IDS&. Similarly 098G e
positive rate and precision for Muaives Buayes while
false positive rate of this is 0.006 which is the sccond
good technique for IDS and [urtherinore 0,976 e
positive rate and precision for Rundom Forest while
lalse positive rate of this is 0.048 and 0.985 (rue
positive rale and precision lor Supporl Vector
Machine SYM while Talsc positive rale ol (his is
0.004 are also good for IDS but 0.942 truc positive
rale and precision for J48 while [ulse positive rate of
this ig 0.069 arc not preducing cflective results for
[DS. Figure 4 is showing graphical analysis of
presenied results in table 3.

VII CONCULSION

Proposed Apent Based Host Intrusion Detection
System (AHIDS) is an intrusion detection sysicin
{IDS) which is having three agents (PE, RA and DB)
on host and the working of cach agent is differen
from other. Basically proposed IDS are different
from other HIDS because it’s mechanism. The
primary objective of this rescarch is to find good
classification technigue for proposed 1DS To achieve

2009

this objective, we compared five classification
technigues on three parameters like true posilive rate.
precision and false positive rate. Here resulls
performance is completed on predefine NSL KDD
data record set. As per results examinalion K-Nearest
ncighbors produced high ftrue positive rate and
precision  where J48  classification  icchnique
produced low true positive rate and precision. Falsc
positive rate is good for K-Nearcst-ncighbors and
supporl vector machine (SVM). It is found thal K-
Nearest-neighbors classification technique provides a
high true positive rate and precision of above 98%
with low false positive around 2%. So we can
conclude K-Nearest-neighbors classification
technique is appropriate and good for proposed agent
based intrusion detection systern when assessed with
NSL-KDD dataset.

REFERENCES

1] Firtkhan Ali Bin Hamid Ali and Yee Yong Len
“Development of Host Based Intrusion Delection
System for Log Files”™ IEEE symposium on
business. engincering. and  industrial
application(ISBEIA)  lngkawi. mualaysin P
281-285, Dee. 2011



Ofruizandban - Rabindranath Tagore University Journal Vol. IX/ Issue XVII September 2019

[2] Djemaa., B. : Okba, K. “Intrusion detection
system: Hybrid approach bascd mobile agent
IEEE Intemational Conference on Education and
c-Leaming [nnovations (ICEELD. Pp | - 6.
2012

|3

Ashutosh Gupla, Bhoopesh Singh Bhati. Vishal
Jain. “Artificial Intrusion Delection Techniques:
A Survey”, IICNIS, vol.6. no.9. pp.51-57. 2014.
DOI: 10.3815/ijenis.2014.09.07

Jitendra S Rathore. Prancel Saurabh. Bhupendra
Verma “AgenOuro A Novelly Based Intrusion
Dectection and Prevention Svstem”™
Compuiational Intelligence and Communication
Metworks (CICM), Fourth  Intermnational
Conference. India. Pp: 6935 - 699, Nov. 20(2

[+

5]

Audrey A. Gendreau: Michael Moorman -
Survey of Intrusion Detection Systems towards
an End to End Secure Internet of Things™ 2016
IEEE +th Internptional Conference on Future
Internet of Things and Cloud (FiCloud)., Anstria.
Pp 84 - 90, Sep-2016

[6] Safuan, H. ;; Cheah. Z.B. : Lim. HW. : Chin,
J.H. “Intrusion detection syslem based on mobile
agent” Computers, Communications, & Signal
Processing with Special Track on Biomedical
Engineering. 1st International Confecrence on 14-
16 Nov. Pp:266 — 270, 2005

Classification
Svslems”.
nol:

Bilal Magbool Beigh"A New
Scheme  for  Intmusion  Deteclion
IJCNIS. vol.6, no8, pp36-70. 20104
10.3815/ijenis. 2014.08,08

(71

G Ramachandran and D Hart "A P2P Inlrusion
Detection System based on Mobile  Agents”
ACME 04, April 2-3, Hunisville, Alabame.
UUSA Pp:186-190, 2004

8]

S Fenel, § Hassas “A disiributed Intrusion
Detection and Response Sysiem based on mobile
aulonomous  agents  using  social  insecls
communication paradigm”™ Electronic Noles in
Theoretical Compuler Scicnce. Volume 63, Py
41-38. 2002

191

[10]N. B. Anuar, H. Sallehudin, A, Gani, O. Zakari,
“Identifying false alarm for network ntrusion
detection system using Inbrid data ‘mining and
decision tree”, Malaysion journal ol Compuler
Science, Vol 21(2), 2008.

[LHC. Xiang, P.C. Yong, L.& Meng “Design of
multiple-level  Invbrid  classificr  for intrusion
detection system using bayesian clusiermg and
decision trees”™, Patiern Recazmition Letters 29,
2008,

2010

ISSN: 2278-4187

[12]Janhavi Kaskar. Ruclit Bhatt, Rohit Shirsath A
System for Detection of Distributed Denial of
Service (DDoS) Atlucks using KDD Cup Data
Set * (LICSIT) International Journal ef Compuler
Science and Information Technologies. Vol. 3
(3). Pp:3551-3555. 204

[13] Christopher Kriigel Thomas Toth  “Flexible,
Mobile Agent Based Intrusion Deicction for
Dynamic Networks™ Year: 2002 Pages: 1-7

[14] Christopher  Kr® ugel and  Thomuas  Toth
“Applying  Mobile Ageni  Technology  to
Intrusion  Detection™ ICSE  Workshop  on

Software Engincering and Mobility Year: 2001
Pages 1-5

[13]Rashmi Ravindra Chandhari 1. Senal Pramod
Patil “Intrusion Detection Svstem: Classification,
Techniques And  Dataseis  To  Implement”
International Research Journal of Engincering
and Technology (IRJET) e-ISSN: 2395 -00506
Volume: 04 Issue: 02 | Feb -2017

[16]8 Khanum . M Usman and A Alwabel “Mobile
Agent Based Hierarchical Intrusion Detection
System in Wireless Sensor Networks™ [JCSI
International Journal of Compuler Science Val,
9. Issue 1, No 3, Pp 101=10Y9, 2012

[17]15. Ganapathy,* P. Yogesh. and A. Kaman
“Intelligent  Ageni-Based Intrusion  Detection
System  Using Enhanced  Multiclass  SVM”
Hindawi Publishing Corporation Compulational
Intelligence and Neuroscience Volume 12, Pp 1-
10,2012

[L&]] Sen “A robust and fGwlh-tolerant distributed
intrusion  delection syslem™ 1st Interational
Conflerence on Parallel Distributed and Grid
Computing (FDGC). Pp 123-128 2010

| 19] Nilamadhab  Mishra Sarojananda Mishra
“Supporl Vector Machine Used in Neiwork
Intrusion  Detection”  10SR  Journal  of
Engineering (IOSRIEN) [SSN (g): 2250-3021.
[SSN (p): 2278-8719 PP 25-27 2018

[20] Nilesh B, Nanda and Dr. Ajay Parikh "Network
Intrusion  Detection  Syslem:  Classilication,
Techniques and  Datasels 1o Tmiplement”
Infernational Journal on Future Revolution in
Computer  Science &  Communication
Engincering ISSN: 2454-4248 Volume: 4 [ssuc:
3106 =109



Mruizandhan - Rabindranath Tagore University Journal Vol. IX/ [ssue XVII Seplember 2019

[S5N: 22784187

Investigation of Mechanical and Water Absorption Behavior of Wood Flour
Filled Glass Fiber Reinforced Epoxy Composite

Manoj Kumar Gupta', Lalit Ranakoti®, Ankur Kumar®, Rajesh*
'Dcpl of ME. H.N.B Garhwal University. Garhwal (Uttarakhand) India.
“*Dept of ME. NITU, Garbwal (Utlarakhand) Tndia,

"Dept. of ME. M.D University. Rohiak (Harvana) India,

ABSTRACT

D the present paper, effect of wood flour (11F) on 1 gluss fiber (Gl retuforeed epoxy polvmer (GIRE) composite
hax heen discussed. Composite panels were preparcd wsing hend lav-up technique, The percentages of waod flour
were varied from 23wl % 1o 10w % keepimg vlass fiber coustnt i epoxys Mechapical and waler absorprion
tests were carried oul and specimens \vere prepured accordinghe. Results showed that as the percentage of 101
wcrcased in the composite, water uptake mercases. The neat GF reqforced epoxy compasite exhibited muiintim
water iptake. The Composite fabricated reinforced witle 7.5 wi % WF absorh maximwm energy and exhibited

Ighest tensile strength.

Kevwords: Wood (lour, Glass fiber reinforced cposy polymer. Tenstle strength. Waler absorption,

I INTRODUCTION

Processing of wood for the construction ol civil
structure and house hold equipment produces a huge
antount of waste [1-4]. This waste is technically
termed as wood Mour (WF) [5-8]. WF is gencrally
scrapped or used to form light weight matenial like
cover of nolebook. pancls in cars. decking. fencing
cle. |9, 10]. For the mamufacturing of composilc
structlure WF can be used as a filler material in (he
thermoplastic and thermoset plastic as it can provide
strength and stiffness to the structure |11-13]. WF is
called s economical filler to fabricate cost clfective

Table 1
List of most commaon wood and their chemical composition

composites  [14=16]).  Furthermore. its  natural
occtirrence  leaves no  teaces  which affect  the
environment [17-18]. Moreover scarcity ol synthetic
fller and fiber is another issue which ends up in
using the natural wood flour filler in he composite
lield |19=21]. Till now in the earth crust thousands of
varich of wood is found [22]. Founders and
researchers have named them according lo their
physical. chemical. adopiability and behavioral order
[23-24]. It would be the toughest parl for anvbody {o
name all tvpes of known woods but some of Lhe
common wood and their chemical properties have
been listed in table 1.

The apphcition of WF as [iller in composile malerial
i= anointeresting fields becanse of its uncountable

Species Cellulose l-lt-‘miu-llulus.; Lignin Extractives Ash
l.oblolly Pine 43 23 27 4 0.2
Red Maple 47 3 21 2 .4
White Oak 47 20 27 3 0.4
Southern Red Oak 42 27 35 4 0.4
Incense Cedar 37 19 s 34 3 0.3
Ponderosa Pine +1 27 26 3 0.3
Maliogiy wood 41,0 154 RE 5.7 0.3
F]:-":&I,'._lilﬁb‘.c 434 115 - o 35l 24 0.3
Redwood 421 |T _ 38 15.4 0.2
Hlllu wood 18.5 193 ‘:2 2.1 0.3
NMaring 52 18,7 294 2.3 0.:
Locust Woad 42,6 158 il 8.5 0.3

2011

viniety and it is very dilficull to conclude their
specilic elfect on the composite material | 16, 25-
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27|, Litcrature survey suggested that  specics,
percentage. grain size and the matrix with which WF
is used have different cffect on the composite |29,
30]. WF is also a hydrophilic material thus absorbs
lot of moisture. This moisture content has negalive
cffect on the composite and can be reduced by

various treatment fechniques [31-32). Neat WE-
poelvimer  composite  does  not  achieve  good

mechanical strength. WF when used with fiber leads
lo enhanced mechanical properties especially
synthetic fiber while replacing matrix material.
Synthetic fiber are hydrophobic in nature thus docs
nol form adhesive bond with the WF and performs
the desired duly of strengthening the composite [18,
33-37]. Improvement in the mechanical propertics is
mostly  obtained with treated WF rather using
untreated WF [38-40]. Highly stifT and strengthen
composite is obtained uvsing recycled paper with
plastic due to the enhancement of adhesion between
fiber and matrix. Compatibilizer increases (he
compatibility of WF with light density polyethylene
(LDPE) and significant improvement in the impact
and tensile strength is noticed [41-45]. Incorporation
of WF wilth high densily polyethylene (HDPE)
improves strength and toughness of composite up o
the loading perceniage of 60% WEF. Trealing WF
with  maleic  anhydride polypropylene (MAPP)
resulted in composite having good mechanical
propertics. MAPP also enhances Flexural and tensile
strength of WEF- polypropylene composite for the
Oller weight percentage of 40%., 50% and 60% [46-
51]. Silane treated WF- poly vinyl chloride (PVC)
also  increases lensile and  impact  strength  of
composite. WI having mesh size of 60 up to 30%
filler pereentuge was found to be suilable 1o achieve
good  mechinical propertics with the matiix of
polysiviene [52-35]. WF-Polyvmethyl methaciylate
(PMMA)Y composile leads lo enhanceinent in yvoung
modulus of composite when treated with keratin [56-
58], Hybrid composite of WF filled glass fiber
polvmier matrix further increases the strength based
prapertics. Intreduction of chopped glass fiber (o the
WF filled polymer composite contribute lo the
ingrease in mechanical propertics of composiic |59-

: ‘mti_«'

Fig
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61]. Waler absorption behavior of WF polypropylenc
compositc is investigaied and concluded that watcr
absorption rate increascs as the percentage of WF
increases il 20% WF content. Further adhesive
bonding increascs with the incorporation of glass
fiber in (he compositc. Propertics like iensile and
flexural  are  also  enhanced  when  recycled
poplypropylene is used with WF and glass fiber mal
It is also shown that compatibility of WF and glass
fiber increases as the WF conlent increases [62-64|
Mesh size of WF also have significant eflect on
mechanical propertics of composite. With 40 phr
mesh size of WF the composite exhibil betler lensile
and fgxural strength.  Having the matrix malerial
polv vimyl chloride. WF with the glass fiber mat
composite exhibit improved impact strength. Glass
liber is kept at 20 wi. %, Increasing the content of
WF bevond 30 wit. %.. decreases the mechanical
property of composite |5, 61]. Tt is thus being given
special attention to the content of WF used in (he
present study. The present investigation is henceforth
an approach by the author to fanfare the property of
WT and glass fiber for the hybrid composite with the
epoxy malrix. Mechanical and water absorplion tesl
are carried out for the composile specimen and results
are discussed accordingly.

11 MATERIAL AND METHODS

() Materials - Epoxy (E-21) as resin and suitable
hardener is brought form the Amtech Esters Pyt
Lid. Delli as shown in figure 1 (a and b). The
necessary properties such as density. moisture
conient. viscosily cle. of epoxy are listed in lable
2. Procured epoxy has the molecular formula -
C- H=:Cl0s which is basically the chemicl
combination of glycidyl cthers and amines,
Epoxy material has some advantages like high
corrosion, high chemical resistance and good
mechanical and thermal properties. Hardener to
be used has been characterized by ils curing
time. Proper mixing of cpoxy and hardencr has
been properly taken care of

. 1: Material used for the fabrication of composite (a) eposy, (h) hardener, () wood flour, (d) sieve and (¢)

wlasy fiber mad

2012



Mruizandhian - Rabindranath Tagore University Journal Vol. 1%/ 1ssue XVII September 2019 ISSN: 2278-4 187

Table 2
Propertics of Epoxy E-21

l_.i\p])l,'::ll':,!l'lt.."c

Colourless to light vellow liguid.

Epoxy Equivalent weight

183-194 G/EQ

Viscosily 25°C

11,000-14000 cP

Hydrolvsable Chlorine

0.03%, mix.

Epoxide Valuc

5.15-5.40

| Density at 25°C

1.16 g/l

Moisture content

0.1% max.

FECH content

10ppm s,

- Non-volatile content

100%

Flash point

=1300C.

Dalbergin sissoo WF as filler matenial is procured from
local market of Srimagar Paun Garlowal and it sicved by
the sieve having mesh size of 300-335um as shown in
figure 2 (¢ and o). Some physical and chemical propertiics
of WF are lisied in table 3. Janka scale 15 used o ranks
the woods on the basis of density and hardness. As per
comparison on the scale. red oak is solt than Sheesham
wood, ils ranking 15 1290 according to the scale. The
wood rimges Trom dark amber (o reddish brown, similar
lo mahogany or leak. The grain patlern is relatively
straight. but has interlocking patterns that turn or swirl at
90 degrecs. and can cause chipping or blowoul on
wooatdworking  machinery,  Sheesham  culs  relatively

easily, but the coarse fexture dulls blades and culters.
Carbide-tipped (cols are advisable when working with
Sheesham  lumber. For the completion of  hybrid
composite, glass [iber mat is also brought from Amtech
Esters Py, Lid. Delhi as shown in figure 2 (c). Glass
chopped strand mat [iber is selected as a reinforced fibre
material for the composite. which has specific thermal
and mechamcal properties. ). Glass fibers are lormed
when very thin flaments ol glass are extruded in [ibers
with very [ine diameler convenienl for fextiles
processing. Some common thermal and mechanical
properties of glass fiber mat have been listed in table 4.

Table 3
Physical and chemical propertics af Wood Mour
Conunon Name(s) Sissoo (Hardwood)
Scientilic Nume: Dalbergia Sissoo
| Distribution Primirily northern India. Nepal. and Pakistan
Tree Sice 35-65 f. (10-20 m) tall, 2-3 {I. (.6-1 m) trunk diameter
Avcrage Dried Weight 48 Ibs/M° (770 kg/m”)
Specilic Gravity 0.63-0.77
Hardness 1,660 Iby (7,380 N)
Modulus of Rupture 14.140 Ib/in” (97.5 MPa)
Elastic Modulus 1.508.0001b/in” (10.40 GPa)
Cruzhing Strength 8.050 Ib/in” 155.5 MPa)
Shrinkage Radial: 3. 1%. Tangential; 3.3%, Volumetric: 8.+%, T/R Ratio: 1.8
Table 4
Thermal and mechanical properties of glass fiber mat
Glass Fibre | [-’E:.Il'll!l'ﬁ(!.‘i
Tensile Strength (MPa) | 1390
lodulus (MPa) 72,45
Elangation at break (%) 34
Lincar Coclhicient of Thermal Expansion (10°°/K) 3.0-6.0
Deusiny (/) 259

{(h) Mould preparation - Prior (o starting the hand
loy-up process an appropriate mould has been
preparcd. The mould is washed and cleancd
before brimg it 1o use. Appropriate releasing
agent 15 applicd to the myler sheet 1o avoid the
sticking of cpoxy to the mould surface. For the
suke ol simpheiy and fine finishing wood and
glass material 15 used for the mould. Resin and
hardener vatio is measured by weight or by the

2013

volume ratio in the exact ratdo, All the
components are kept in the exact proportions and
all the chemical reactions of the components arc
cxecuied complzicly for the greater strength
achicvement of the final product.

(¢} Fabrication - The process used in the [abrication
15 Tand Inv-up, The size of the mould is taken as
A00mm - 300mm=23mm. WF of size 300-335nm
is segregited by sieve [rom the raw material and



() Test specimen - Specimens [or the tensile tesl <
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is keptl in separate beaker. WF is exposed to
drying in an oven lor around 12 hours. It is found
that WF contain around 2-8% moisture. This is
proved by the after drving weight of WF
obtained as 188 grams of WF remained against
the 200 grims WF aller drving. Epoxy resin with
hardener in the rutio 10:1 is taken in the beaker
and stirred for around 10 minutes. Meanwhile
myler sheet is placed above the mould surlace
and silicon spray is used lo avoid sticking of
epoxy and mould surface. WF is also mixed in
the mixture so that i homogencous mixture is
achieved. Glass (iber mat is placed on the mould

Table 5

having weight ratio of 25% which is kept fixed
for the entire composite panel prepared. Mixture
is then poured above the surface of glass fiber
and properly spread over he entire space of glass
fiber. Myler sheet is again kept over the material
and static load of 15 kg is applied on it. The
material is lelt for curing for 20 -24 hours. For
the comparison ol mechanical properties of
composite. ratio of WF is varied from 0 to 10
wi.% with the difference of 2.5% as shown in
table 5. Neat mould and the [abrication process
are shown in figure 3.

Composition of wood four and glass fiber in the composite fabrication

Sr. No, Sample Nane Desiguation Gilass libre " Wood Mour %
1 Neat GF 5-1 25 s 0

2 1,5% WI-GFRP 8-2 23 2.3

i 3% WI-GIFRP 8-3 25 3

4 7.53% WF-GFRP 8-4 25 7.3

3 10% WF-GFRP 3-5 25 10

Fig. 3: () Mould of wood and glass, (b) preparation of mixture of WF, epoxy and hardener, (¢) pouring of

mixture on the ghass surface and (1) curing of composite with applicd load.

PN ars

cul according lo the ASTM DR-3039 standard

rectangular  shape  Testing is  carried  oul
computerized iniversal lesting machine (UTM
cross head specd of 2 mnv/min. dimension of (he
specimen 15 130mm= Iamm=4dmm

Maxiowim and minimum load capacity is kept al ==|

KN and 4 KN respectively. Ambient pressure
temperature is kept during the testing with
relative lmmidity of 33%,. UTM and test speci:
are shown in figure 4,

(be P IR g o A
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Fig. 4: Test sample for tensile testing (a) drawing of specimen with dimensions, (b) test sample prepared using
hand lay-up technigue. (¢) Computerized universal testing machine

Test specimens for impact testing are cut according to
the ASTM D-6110 standard. Charpy test is appied (o
calculate the impact energy of the specimen using the
digital model AIT 300 D machine which is normally

called impact lester. Pendulum is used (o apply the
swinging weighlt which brings (he impact on the
gpecimen. Tesl specimen and impact testing machine
is shown in figure 5.

Stiaker Directien

i

(a)

Stnker

Support

Water absorption lest is performed according to the
standard ASTM D-570. Weight of the specimens is
taken before and afller test by the clecironics balancer
model Aczet CY 124C. Max 120g/0.00001g,
Specimen is measured aller a cyclic interval of 24

W%:M x100
W

i

Fig. 5: (a) specimen sample and (b) Impact tester (AIT teter 300 D Digital)

Hrs. such as 24, 48. 72. 96, 120, 144, 168, and 192 h.
the weight absorption of the samples is calculated by
weight changes. The weight percentage change is
measured by the given equation 1. Tesi specimen and
weighing machine arc shown in ligure G.

Fig. 6: () Specimen tor water absorption test and (b) weighing maching to eheck the water content

ASTM E-92 is adopted to conduct the hardness lesting
samples (size 10mm=10mm=4 mm). Vickers hardness
tester as shown in Figure 7 (a) 15 used lo conducl
micro hardness fest which hine o diamond shape
intender having apical angle of 1367 This intender is
allowed {o penetrale in the surlice of sample under a
load of SKg for the time peniod of 15 scconds. Two
diagonals line impressions as shown in figure 7 (b) are

lefi in the specimen swrloce of the material after
removal of the applied load and the impressions are
measured by using microscope and (here average is
caleulated. Vickers hardness is 1he quotient obtained
by dividing the kgl load by (he square mm area of
indentation The Micro hardncss methods can be used
fo test melals. composites, ceramics. and almost any
vpe of malerial,
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Intemiler Tiopression
¥ Ll

i W‘f AN H 3 :
Fig. 7: (a) Vickers Huardness Testing Machine (b) Diagram for Vickers micro hardness indentation

I RESULT AND DISCUSSION not the casc in the remaining sample. This may be
attributed to the WF which takes the voids remain in

(@) Morphology of the sample - To understand (he the neat glass fiber cpoxy matrix. The surluces are
intemal chemistry of the composile samples, very much clear and u]n'l'orm I.-ml figure 8 (b-d) as
scanning clectron microscopy «(SEM) is performed adding WF COmPWWl_V mixes with the epoxy matrix,

on the samples. SEM is carried out at 600 X, 300X Further, increasing wood flour percentage beyond
and 200X zoom. Voliage is kepl al 2000 kV to 500 7.5 wt. % encourages the debonding between the
kV. It is clear from the images shown in figure 8 (a) glass fiber and cpoxy matrix duc to the

agglomeration of wood flour. This leads to coming
out of wood flour in flake form the matrix as shown
i 8 (e)

to (e) that as the percentage of WF increases, the
voids in the composite sanples decrease. Neal glass
fiber epoxy composiic i.c. Ngurcs 8 (a) shows the m figure
fiber pull-ount formation from (he sample which is

2016
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Fig. 8: SEM images of GF reinforeed composites with various percentages of wood flour denoted by (a) Neat
GERC, (b) 2.5% wood flour GFRC, (¢) 3% wood flour GFRC, (d) 7.5% waood flour GFRC, (&) 10% woutl

flonr GFRC

(by Water absorption behavior - Composites. which
are numunlactured with the help natural filler or
natural fibers. are susceplible lo water. [t is duc o
the  hydrophilic nature of the filler. This
livdrophilic nature is not favorable for long term
durability as swelling occurs in the composile,
This leads to crealion of voids which resulis in
micro cracks. This affects the mechimical
properties of the composite, Hence in order o
achieve the optimum properties. the composite is
tesicd  for the waler absorpiion lest,  Test
specimens are subjected to Alaknanda river waiter
for every 24 hours up to 216 hours. Results show
that sample S1 shews minimuim water absoiption

iy

content which is 0.87 wi. % of the sample while
S5 absorbs 3.07 wi % of sample. This clearly
shows (hal as the filler confent increases. the
waler absorption increases. As 51 sample contain
0%, wood our and S35 sample contain 10% wood
flowr which is maximum percentage among the
cnlire sample. As it is well known fact that waler
uptake increases as the wood four increases bul
the percentage of maximum and minimum water
absorptions the main concern for particular wooc
Nour, Water absorption for samples for every 24
hours and total water absorption is shown in
figure 9 (1) and (b) respectively.
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Water absorption Percentage

Wood flour content (Sample)

Fig. 9: (a) Water absorption rate of samples for every 24 hours and (b) Total water absorption by the samples

(€)

({1)]

after 216 hours

Tensile strength - To predict the tensile
behaviour, stress-strain graph is used as shown in
figure 10, It can be stated form the figure 9 that
adding wood flour to the glass fiber helps in
cnhancing the tensile strength of the composite.
The increasing trend of the figure shows that
addition of WF increases the tensile strength but
after certain percentage it shows no effect on

tensile strength, Maximum tensile strength is
obtained at 5% WF and minimum for ncat glass
fiber as 0% WF. This may be attributed to the
combined effect of glass and natural filler as the
area under the curve for 5% WF sample comes
out to be the largest. Adhesive bonding of WF,
glass and matrix may also be the reason for this
increasing trend of tensile strengih.

—
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Fig. 10: Stress strain curve for the composite samples

Impact behavior - Addition of WF in the neat
slass fiber cpoxy composite shows positive
resulls in case of impact behavior. Figure 11 (a
and b) is the graph presented to analyze (he
maximum energy stored and sirength of the
composite resgpectively. From the figure it can
be concluded that as the WF content in the
composile increascs both maximum energy and
strength  increascs. The increasing rate  is
noticed till the perceniage of WF reached (o

2018

7.5% and further increasing the WF conienl
lcads lo show the decreasing irend. The
probable reason for this trend may be the voids
that are created in the composite by the WF.
This is due to the hydrophobic and hydrophilic
niture of glass and WF respectively. The voids
¢reated in the composite does not helps in much
increase  in tensile  strength  but have
sipnificance dominance in improved impacl
strength.
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a Energy vs Wood flour loading b Strength (Jem®) vs Waad flour sample
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Fig. 11: () Maximum energy stored by the compaosite (b) specific strength of composite

(¢) Hardness - From the triboligical point of view. it
would not be worth adding W 1o the neat glass
fiber epoxy composile. As the figore 12
suggesied thal increasing WF content decreases
the hardness of the composite. This may be
altributed to the low density of WF which
generally  gathered at  (he surfuce of the
composite during the solidification. This leads to

more and more segregation of WF al the surface
of the composite. Hardness, being a surface
properly lends lo show more particles removal
and thus more wear, Maximum hardness 46.73
HV is observed for the ncal glass fiber
composiles samples and a minimum micro
hardness 40,17 HV iz observed in 10 wi. % WF
filled glass fibre,

Vickers Hardness vs Wood four loading

55

Fig, 12: Effects of WF on hardness
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IV CONCLUSION

Wood flour filled glass fiber reinforced cpoxy hivbrid
composite has been successfully fubricated with the
varving percentage of WIF kecping the glass lber
constanl.  Waler absorplion increases  with  the
increasing rale of addition of WF and ii is lowes! lor
neat glass fber composile, Tensile resulls showed
that adding wood Noor in neat glass [iber composile
helps in incrensing the tensile strenzth up to the
pereentage of 5 wi. % of WF. Further addition of WF
decreases the tensile strenzih. hmprovement in the
impact strength of the composite is ilso noticed due

2019

to the addition of WE. Impact strength is found to be
highest sat 7.5 wit. % of WE and further increasing
the WF content decreases the impact strength of the
composile.
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ABSTRACT

Fleetrical Power Distrihuied Generations are used Jor improvement of the voltage level and nrinimization of the
pover line loss i electrical povwer distribution network. This paper preseats a review on aptinizing the location of
distributed generation wsing different Oplimization Technigues, | arious mein-heuristic optimization technigues are
discussed to reconfignre the distribution svstem, obtenr the optinuzed location, sizing of Distributed Generations,
ntininization of the le losses wind cast of the electrical netvork.  The paper preseits the review on the development
of distributed generation model. prohlem formulation in disiribined generation, different opiimization fechniques

ele.

Keywords — Primary power disiribution system, Teaching Leaming Based Optimization Technique. Genetic
Algorithim, butterTy particle swarny optimization, Distributed Generation

[INTRODUCTION

Elcctricity is one of the most imporiant blessings of
science lo mankind. Today eleciricity plays an
important role i ol walks of life and life without
electricity is dilficult to imagine. Techmology is
advancing in various scctors including power scctor,
New concepi is coming in Indian power sector such
as smart grid smarl grid means make the grid siarter
the main problem of current scenario in India is to
supply quality power to the consumers. quality of
power meians minimum line loss. balanced power
supply  (active  power and  reaclive  power),
uninterrupted power at lower cost. Power engincers
are involved to develop new ideas in the field of
smarl grid. Al present in India engineers are facing
the  challenges of load shedding  problem  for
conlinuons  power  supply  power  constrainl s
generttion should meet (he load demand for (his
thcory they are focused on renewable source of
encrgy renewable source of is used for generation
ind supply to he grid. The new concepl is to make
the pridd smarter means new network  relocation
capacitor localion and distribution  generation, To
find Distributed Generations suitable location and
sizing. engineers use various oplimization lechnigues.
Heuristic methods like ieaching lLearning based
Optimization (TLEO) which is based on nature [1].
Genetic Algorithm (GA) is based on natural genetic
12]. Buiter My Particle swarm Optimization (BPSO)
based on nectar probability and sensibility 3],
Simulated  Amucaling  (5A) 15 nolt  based on
reconfiguration but it 15 modification to some other
basic alzovithin [4] ele. are used Tor solving the
problem of electric power distribution network. For
optimal  locanon of DG in power svslem  a
conventional lechnique is presented  [5]. Sccker
Optimization Algorithm (S0QA) based on weighted
aggregation |6, The ¢ffeet of DGs on voltage profile,
reliability and losses 1o design an Electric Power
Distribution System is presented [7] An Artificial
Bee Colomy (ABC) 15 meta heuristic method

2023

modified lor Distributed Generation location with
network  relocation [8LA  simultancous rclocation
with DG location on different bus systems is done by
harmony scarch method [9]. Optimal location and
sizing of DGs Lo minimize the power loss is
calenlated by an analytical method [10]. DGs work
like a capacitor but the only difference is capacilor
supply reactive powsr only where as DGs supplies
both active and reactive power. But DGs musi be
placed at an optimal location otherwise desired
outpul will loially get changed (system loss will
increase). This paper presenls revicw on various
oplimization lechniques including a new version of
Teaching Learning Optimization algorithm (TLBO)
to design Distributed  Generations location  with
primary distribution relocation. The organization of
the paper 1s as  follows: Problem maodel for
Distribuion Generation location (section 1), Problem
formulation 1w Distribution Generation (section 1T,
optimization technique for DG location (section TV).
and the Conclusion (section V),

I MODELLING OF PROBLEM FOR
D.G. LOCATION

In radial the network a relocation problem is for
optinium location of power [low withoul violating the
nctwork  constrainls .power  flow  between  the
branches is diflferent

In mesh distribntion network as compare o radial
nelwork, Relacation always [inds (he best location of
power flow in the branch. In optimization lechnique
lwo swilches are used one switch is for open and
other switch is for closed .switch to present the total
netvwork as combinition of one and zero.

For designing o suitable network the binary shifting
of  branches s considered to handle different
paramieter and sohve the network relocation problem.
Open switch and closed switch are used in the
bramch. 10 U number of sectionalize switch s
avatlable and V number of tie swilch 15 available the
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total mumber of switch is represented by S then it is
represented by (S=U+V).In teaching learning based
optimization technique a binary array is used for
number of radial network. Figl shows the simple
there 1]

[S5N: 2278-4187

which is represented by | in binary, Where 6 is tie
switch is represented by O.the whole network in
binary is [1 1 1 1 101111 1] Fig 2 shows a
graphical presentation of Small Primary meshed
distribution sysiem consisting of 33 node and 1
subsiation,

-

Liolefofsfel

10 M

Fig.1 Simple Radial Distribution Network

radiol network in this  network are
scctionalizing  swilches and one lie switch
Scctionalizing swilches are [123 43 78 9 10 11]
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Fig.2: Simple Mesh Distribution Network

I PROBLEM FORMULATION IN
DISTRIBUTED GENERATION
LOCATION

In Distribution generation problem formulation a two
bus syslem with D.G is considered as an example

which is shown in Fig3 an objective funclion is also
considered  for  optimization technique  which
minimizes the lolal power ling loss while salislying
all type ol equality and non equality constraints.
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Fig. 3 Two bus .?"slcm with a D.G.

The mathematical representation of the objective function is
as follows:

; Aot
F= uunz{-'l.:.i{%}}{ il (1
The distribution generation problem is subjected to some equality and non-equality constraints such as;
Bl B
Pl'“ iz :x riiil 'P'I.H'L+ u,,ul’-‘.,.—P...=0 (2)
iy ; _ 5
O-l4 —ﬁ}x X [-Qua g PPy -Qi =0 (3)
. . " » L B
Vo= V=2 PI-I-XUI Q\.H_( I +X-|"I){ iz } (4)

where
i, multiplier of real power which indicates | when there is  active source in the ling, othenwisc (.

1y multiplicr of reactive power which indicates 1 when there is a reaclive source in the ling, otherwise 0.
Py active power componenl.
BQy injected reactive power component.
[n equalily constramls
(a) Vollage Limit
limit of £ 5% of (he nominal voltage value of the voltage system limil
VI = [V 2 V™ (5)
(b) Thermal capacity limit
181 = | Span"™ 2 [801™ (6)
Distributed Generation unit size iand power Faclor Limil
() 1Sna™ = |8l = [Sipa™ (7)

where.
S sive of DG

The DG size and power flactor are praclically IV OPTIMIZATION TECHNIQUES
considered. DG unil sizes are from 30-40% of total FOR DECIDING D.G. LOCATION
system demand. The DG power [actors are sct {o

opedle ot (.83 U9, 195 and ynily and.mey be () Basic Teaching Learning Based Optimization

dilferent from the bus load power factor where DG

unit is placed. algorithm

This method is global search algorithm. This is

developed by Raoctal. TLBO algorithm is a nature-

inspircd  Mefa  -hcunistic  population  based

optimization technigue. 11 works on the philosophy of

teaching and leivining i the class room. The teacher

anc learner are two key companent leacher teach the
2025
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students to improve their grades or result. Teacher
efficiency is determined by Jearncer result, Student
also learns through interaction among themselves
which also aid to improve learner result. In TLBO for
initialization group of students are (ermed as
population and marks oblained in different subjects
are termed as design variable. Technigue updates the
present learner by comparing with best leamer. The
exisling solution in terms of Teacher and students is
updated in teacher phase as below:

X;\' =X D
where, Dy is the diffcrence between the result of
teacher and the meun result of whole class .

Dyi= 1 (M-T ML)

(i)

Koy =Xt (XX M0g=0%)
XN.! =KI'J.:+]'E(X|‘X|) r(-\'|] i l-(-‘\'))

(by Modified Learning hased

optimization

(i) Technigue: [n Problem model a bit Switch
relocation of primary network is shown

where optimal power flow location is found

AN

Teaching

M=[1 0
First Caza

by closed swilches. In modilied TLBO some
binary array is chosen. A bit shift operator
name as bit shilt locator is used to change
the normally open switch lecation to update
the population

Bil Relocate Operator- A Swilch position
of nctwork is shified by a bit relocate
operalor 1o relocate the new path of nelwork.
Switch position relocate from right to left
and lefi to right, The direction of relocation
is evaluated by basic equation of TLBO Fig
4 depicts the general bit shift relocation, Let
M be an array conlaining 10 binary bits, il
relociie operator is operated on M then each
Bit of M will relocate in vight direction with
relocation length of 2 and is represented as
M. il relocale operator is applied on M the
particular bit relocate in left direciion by
single bit length and is represented as M.
two case 15 consider one all the switch
relocate by (wo posilion in the right
dircction and ofher one when all switch
relocate one position to left direction.

10110

/i

M[011D10/0

Second Case

_‘[_w—*

M=l 0100101110

Fig. 4 Operation of basie Bit Shift Locator

Bit Shift operations relocate the problem with an power
example that electric distribution network is shown in

Fig. 5(a) have 7 nodes and 10 connecting branch of

Milier
Fig, 5(a) Radial Topology for 7 node and 10 connecting path

2026

Mow.
network in Fig, 5(b) and change it in a binary array [1
TIL00 100 1)

Dilferent technique make a radial
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Fig. 5(I) Radial Topology for change in path
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ng
Fig. 6(h) Radial Topology for right shift

On the basis of relocation of swilch is relocated lefl
to right direction by bit shift locator. 11 a lefl
relocation occurs. the radial iopology ol Fig. 5(b) is
chainged to | 1 L 100 100 1 1] 1e Fig 6a) orif
right relocation occurs than the rdial topoelogy
changesto | 1111100100]ie Fig 6(b),

(e} Genetic Algovithm - Genelic algorithm is
globally nature based algorithm. It is based on
Darwin theory and the parcint ¢hild relationship.
If product of parent is son. 11 is nol necessary
that nature of child will be same as parent.
Genetic algorithun starts with reproduction and
end with fitness value. In reproduction the new
string is generated. This is the artificial version
ol natural selection based on Darwin survival of
the fittest ameng siring it can be implemented in
number of ways. Afer reproduction cross over
operales in cross over Iwo new  population
generatle or shing from Lwo existing ones by
genctically recombining randomly  lormed by
randomly chosen crossover point.  Mutation
changes the value of a siring position. Filness
function is for evaluation it is defined over
genetic representition and measure the qualily of
the represented solution. There are wo basic
parameter of G.A onc is cross over probability
other is mulation probability,
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(d) The Butterfly Particle Swarm  Based

Optimization (BF-PSO)  Technique -The
Bulterfly-PSQ (BF-PS0) algorithm 15 basically
based on the nectar probability  and (he
sensibility of the butierfly swarm. The aptimal
quantity of ambrosia is scarched by the Lelp of
butlerfly intelligent behavior, The  butterfly
particle swarm optimization learning algorithn
(BFPS0) is based on rundom parameter and
acceleration parmmeter and utilizes the resull of
sensitivily and other parameter for mole accurile
result and [ast convergence for best optimal
solution, far the best optimal result the butterfly
every flight is treated as one [light becanse at
cach trajectory counts maximum connectivity the
search process investigate the best location on
sensitivity of the butlerfly flight towards Mower
and  probability ol the  nectar. The
communication intelligence such as (dancing.
colors. chemical. sound. action and natral
process) between all the butterfly  gives the
mformation of the optimal solution, The random
parameters. acceleration coefTicients. probability.
sensitivity, lbest and phbest wre included in the
butterfly learning based particle swarm based
oplimization to evaluate the oplimal soluiion. In
the Butter(lv-PSO. individual's best selution
denotes the Ibest solution. Aler that. (ilness
congeslion gives the g best solution,
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V CONCLUSION

There are numerous publications in the distribution
generation placement. With the use of distributed
generation ind optimization technique, the active and
reuclive power losses are reduced significantly. With
the proper distribution of load and distribnted
generation, there will be an improvement in syslem
voltage profile that is reduction in voliage deviation
of distribution network. The Location of DG in the
system reduces the cost of gencration which will be
helpful in  reducing  the power cost.  Further
challenges will be to improve optimization by
modeling of distribution network for which more
details will have to be considered.
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ABSTRACT

Meggi is a name which neeeds no mtroduction as it is a world-renovwned Brand. Muaggi noodles were introduced iifo
the Incian market by its parent company Nestle India in 1983, Maggi, ever since il T entered the Indian markel
was one of “The Mosi Powerful & Influential Brands in India”. This case is a sty of ben and revival of the famos
Maggi Noodles in lidiv. The Meaggi controversy broke the trust of many consniers becanse MSG (Munosodiuin
Ghrtameate) and Lead were reported to he hevond the prescribed level, It was found m the year 20135 ihat MSG and
Lead were found bevond prescribed limit in some of the lests conducted an Maggi samples in India. Bombay High
Conrt divected o take away and destrav all the types of Maggi variants throughout the country. The Brand value
waorth Rs. 1300 crore was affected dire to recallection of Maggt tnstont 2 minnfes Noodles, Magei 2-Minnfe Noodles,
a brand sustained for more than three decades in India and loved by evervone. be it hosiellers or housewives, had
crumtbled. The case discusses the han scenario along with the timeltne of events hai acetrred afier o was found that
“MISG and Lead levels " were bevoud prescribed limit in 2= Minnle Magg: ™ Jarther the case deals with the revival
of the bramd after the removal of ile hean. Several strategies were emplayed for the revival of the hrand like use af
emotional touch, weleviston promofron and exclusive availahility at siores.

Keywords: Controversy. India, Maggi ban, Ready-to-Eat, Revival

1 INTRODUCTION

Almost a decade back or more, the homemakers or
the housewives enjoved cooking for their family and
took it as a pride while preparing something delicious
for the family despite using cooking aids that cut

Ready-ta-Cook. (RTC) food industry includes all
those companies that manufaciure foods that can be

eaten & cooked instantly and the foods that do not
require any additional cooking or ingredients upon
opening, It is one of the most dynamic and largest
scctors of the food industrv. Ready-to-Eat foods are
packaged in air dght sealed solutions and are
manufactured 1o last fresh for long time in packed
lunches, frozen food. home meal replacements. ready
menls and more. Frozen lood is an allernative 1o
fresh. canned and cooked foods (Peojara, 2014).

In the 1980s Reads-to-Eal (RTE) foud segment was
launched for the first time in the Indian Market but
wias nol well received by Indim consumers duc to
their inclination towards the methad of traditional
cooking. Once again in the carly 2000s. RTE gained
popularity in the Indian market with the introduction
ol new technelogical advancements in the ficld of
boosting or improving the shelf life of a product.
There was also a tremendous growth in the number of
storage and distribution centre (warchouses) due 1o
which once again RTE products gained popularity.
Various segments i (he indusiny were introduced
resulting in an incicase in product differentiation.
One of these scoments was developed by using retort
technology and came 1o be known as the Heat and
Eat Food Industry (Simgh, 2017),

2029

down cooking preparation time like wsing chopped
and peeled veggies or readymade idli-dosa baliers.
This made the ready-lo-cook (RTC) ilem markel
wide and numerous brands selling such products
cntered (he market. In today’s  scenario  young
generation who is busy in caming (heir livelihood is
rather more interested in Ready-to-Eat  (RTE)food
segment than Ready to Cook(RTC). The shill of
consumers [rom the Ready to Cook items (o (he
Ready-to=Eat catcgory is because of the changing
lifestyles of consumer. high income of families. home
delivery facilitics. disinlerest in cooking of the youth,
ele, Various studics in develeping countrics have
shown that the interest of youth towards cooking and
enhancing their culinary skills is decreasing. It is the
older gencration thal is keen in serving their families
and showing their culinary skills as a result of love
for family. The heat and eat food industry in India,
valued at INR 2.370 million (USD 39.5 million) in
FY 2016, has been growing a1 a CAGR 13 per cent
for the last three sears. There is an expeclalion in
regard 1o industry that it might grow up to 22 per cenl
CAGR in the upcoming five years because of
changing lifestyles of consumers. development in the
retail industry,  urbanisation, ecic (NIIR  Project
Consultancy Scrvices. 2018).

Major players i Rendy-to-Eat industry are:
(o) MNestle
(b) Kellogps
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11 TRENDS IN INDUSTRY

As per a research done by Tech Science “Research
on Indian Ready-lto-Eat Food Market Forecast and
Opportunitics, 20197, there is an cxpectation in
regard o industry that it might grow up to 22 per
cent CAGR in the upeoming [ive yvears becanse of
changing lifestyles of conswners, development in
the Retail Industry. urbanisation. clc. Desires ol
consumers lowards RTE categon is iucreasing in
India as per the predictions by (he various studics
for the projected time period due to employment
generation  and  changing  lifestyles  of  the
consumers. India has a larpe vouth scgment that
forms majority ol the couniry’s workforce. Youth
in India creates a signilicant potential for Ready-to-
Eat market due to busy lifestyles and lack of
interest in cooking. Providing pocket (friendly
praoduct for the price conscious consumer despile
rising disposable expenditure of the Indian
consumers is big challenges for the producers of
Ready-lo-Eal food products. Indian consumers arg
very price conscious and they make their best effort
in saving the monev so even a slight change in the
pricing strategy of the product can afllect the brand
switching ol the customers. [n order 1o overcome
this problem. manufacturers are constantly olfering
compelitive prices along with the best quality.,
Retail chains play a major role in educating and
spreading  awarcness aboul the RTE  products.
Retail plavers such as Reliance Smart. Vishal Mcga
Marl. Easy dayv cte. that offer display of cach
product item offered for sale are a great contributor
for the increasing demand of (he RTE products in
the country (TechSci Rescarch. 2014).

Growth Leading Factors

{a) Changing Lifcsivie

(b) Rising Dual-Income Familics

{¢) Diminishing Culinary Skills

(e} Technological Advancements

(e) Rapid Urbamisation

(N Increasing Disposable Income

(2) Improving Retail Seclor

(hy Consumer Behaviour

(1) Time Saviour
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NI NESTLE

Nestle. headquartered al Vevey, Switzerland is a
swiss international food and drink company founded
by Henri Nestle. The growih of ithe Nesile took place
in the time period of1* world war and by the time of
2" world war the company expanded (heir product
line apart from baby food ilemsd& condensed milk.
Nestle has its presence in more than 200 countries
around the world and has over 2000 brands under its
Magship (Nestle official website).

(a) Nestle India-NESTLE's relationship with
Indian Market relutes back to 1912, the vear in
which Nestle started  operating as  “The
NESTLE Anglo-Swiss' in 1947, the schemes of
the burcaucrats at that time aimed at the
cconomic wellare of the country which led o
entrance of Nestle in India. NESTLE in
response (o the Indian cconomic policies then
formed and established its business in India and
sel up its first Manufacturing Plant in the year
1961 al Moga District of Punjab. where Nestle
was dasked to build and grow the milk cconomy
of India by the povernmeni by introducing
technologics in the Indian market that yielded
high production of milk. NESTLE has always
been a supporl factor for the growih of the
country ever since it entered the Indian market
and has developed various manufacturing
plants. units and companies like Condensed
Milk Company (Export) Limited is a company
established by Nestle that imports and sclls
finished products for the Indian market, After
the independence of India Nestle developed a
special bond of (rust, commitment to serve and
lovalty  with  the citizen of India. The
Compamy's growth in the Indian market has
coutributed to direct as well as the indirect
ciployment  affecting  the  livelihood  of
approximately 1 million people by giving them
opportunity 1o be emploved. Employed persons
include  Garmers  that provide  farme yields,
suppliers ol packaging  materials.  the
organisational  stall.  etc.  The Company
continuously — aims  at  understanding  and
adapting 10 the changing nceds and wanis of the
Indian cousumers and making such products to
maich their changing lifestyle which is tasty
and full of nutrition (Nestle ofTicial website).
Nestle Maggi-Mager 1s a world renowned
mlernational  brand  that  offers variety of
products like tomato ketchup. noodles. soups.
cle. Since 1947 Maggi ir a brand under Nestle,
The founder of the company is Julins Maggi
who founded it m the year 1886, Quality and
innovation are the lwo main aspect for which
Maggi is known for all over the world. s
parent company Nestle offers a huge range of
product ling 1o its consumer making it one of
the lop companies in the world, The concept of

h
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instant 2 minules  Maggi  noodles  was
introduced during the 1980°s (Nestle official
websile). According 1o Maarten  Geraels,
General Manager, “MAGGI is like our
Mathers who are constantly understanding our

Tahle 1
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lifestyles as we grow, anlicipaling our uceds.
preparing for them and nurtoring them. sensing
the change in our personalitics and speaking
our language.”

Product Mix of Maggi

S.No Product

Sub Category Product

L. MAGGI 2 MINUTE NOODLES

2. MAGGI PAZZTA

a.Veg. Alla noodles
b. Maggi Oats Noodles
¢. Maggi 2-minute masala noodles
d. Maggi cuppa mania
¥ Cuppa Masala
v Chilly Chow
c. Maggi Hot Heads
[ Maggi Chicken Noodles

| a. Musala Pernc

b, Cheese Macaroni
¢. Tomato Twist
d. Mushroom Penne

3. MAGG] SAUCES

a. Rich Tomato Ketchup

b. Tomate Chilli Sauce(Hot & Sweet)
¢. Masala Sauce

d. ImliPichkaoo

4. MAGGI CUP-A- LICIOUS SOUPS

a. Tomato Margherita

b. Winter Vegetables

¢. Vegetable with Chilli Pepper
d. Green Pea with Coriander

¢. Dal Shorba

f. Cream of Corn

& MAGGI COOKING AIDS

i Maggi Bliuna Masala
¥ For Makhani Dishes
¥ For Korma Dishes
¥ For Gravy Dishes. Dals &Vegelables
b.Maggi Magic Cubes
v\ Vegetarian Masala
v' Chicken Masala
¢. Maggi Masala-E-Magic
d. Maggi Coconut Milk Powder

Source: Dhillon et al. (2015)

IV MAGGI: SWOT ANALYSIS

(a) Strengths

(i) High Share in the Market: Maggi had the
highest market share i the Indian market
when it came lo the noodles, When it comes
to noodles a customer alwavs recalls of
Maggi. Such was the brand image of Maggi
before the ban,
Image of Brand: Maggi in India is known
as “Family Brand™ as cveryone. no matler
what age they are cam enjoy # bowl of Maggi
anvtime and anvwhere. Wilh an enormous
product mix ol the Magg, il has an
advantage over s competitors in the market,

(ii)

2031

(iil) Leader of the Market: Maggi was the
leader of (he market m field of instam 2
minutes noodles. And despite the ban Maggi
revived its brand and once again became the
markel leader.

(iv) Pull Strategy: Maggi has o pull stregy o
attract 118 customer which acts as great
sirength for the company.

(v) Dhstribution Channel: a well networked
distribution channel is the key lor ils success
(Fazcelath. 2016).

(h) Weaknesses

() Maggi Controversy Alfected its Brand
Value: The ban comroverss alfected its
brand valve 1o the extent the its markel share
in the Indian market decreased from 70 per
cenmt (o nilo Hs competitors  gained  the
advantage of the crists and managed to gain
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market share in that period of time. Yippic
Noodles was the first to targel Maggi crisis
siluation. But after 5 months to ban Maggi
with its strong marketing campaigns and
strategies revived its brand value in the
minds of Indian consumers by targeting their
emaotional intellect,

(ii) Dependency on one brand: Nestle's carns
most of the profit from its Maggi brand so it
has a risk of over dependence on it.

(iii) Health Awareness: Now a day's people arc
becoming more health conscious which is a
weak point for Maggi (Fazeelath, 2016).

(c) Opportonities

(i) Expansion: Expanding its product line
is one of the opportunitics lor Maggi.
Magpi can cxpand its business in (he
[icld of cereals, pickles, ctc.

(ii) Repositioning the Magpi: Maggi's
repositioning was tough and easy at the
samie time because Maggi has been a
well-known brand in India for year and
tough because its image was distorted
and it is not something fthat doctors
would advise its patient include in their
diet. It has such a reach that many even
admit that it is the third staple of India
alter wheat and rice. As per sources it
assumed as Rs 16,000 crore brands in
India itself and is one of the top five
brands of India but fearcd for the first
time by competition after the ban
{Farcelath, 2016).

(d) Threats

(i) Competitors: There  are various
competitors of Neslle nationally and
intermational. many ol whom are maor
markel players which are a major threat
for Nestle,

(i) Word of Mouth (WOM): Ncgative
word of mouth through social media
platform and other medium is a major
threat for the company which can
damage ils image.

(iii} Commoditized name: Maggi itsell has
become a brand in itsellf, When it comes
to Noodles everybody asks for Maggi.
Just like in case of washing detergents
evervbody in India say surl (Fazeelath,
2016).

V BRAND IMAGE OF MAGGI

Maggi was ranked number 18 in the Brand Z Top 30
Most Valuable Indian Brands study. conducted by
Millward Brown and commissioned by WPP in the
vear 2014, with a valuation of $1.127 million. Even
after 25 years of dominance with more than 70 per
cent of the matket sharc—there was literally no
compelition for this brand. This is exactly what a

strong branding does over the years {o the producl.
Maggi is the pame, which showed the power ol
branding (Webchirpy, 2018). Maggi had a markel
share of 70 per cent of instant noodles with all the
brands heating up in competition, as with such a huge
market share there is a lot of brand loyalty and trusi,
that had 1o be protected (Sharma, 20135).

Global Magg Sales by Catagary, 2014
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Source: Euromonitor International
Fig. 1Global Maggi sales before ban

VI THE MAGGI BAN

Nestle's flagship brand or the most important brand
under its flagship Maggi Noodles had over Rs 2000
crore sales prior to its ban. The recall of Maggi from
the retail shelves and those in the process of reaching
the shelves costed the brand around Rs 3200 crore
and brand devaluation of Nestle has uccounled
another loss of Rs 1,270 crore. A UP(Uutar Pradesh)
officer of FSDA(Food Salcty and Dmg
Administration) once noticed the word MSG on the
pack of Maggi and sent dozens of Maggi instant
noodles for the lab testing to find out about the MSG
contents in Maggi. The test was conducted in UP and
repeat test were conducted to cross check in Kolkata
which is a referral lab. The Gorakhpur lab tested for
Monosodium Glutamate in the Maggi that company
claimed that it had neither the MSG nor the Lead.
“Both tests found MSG; in addition, the Kolkata lab
found very high quantities of lead — 17.2 parts per
million. Based on the findings, a complaint was filed
against Nestle Maggi by UP FDA (Food and Drug
Administration) in Barabanki Court.On 8 June 2015,
Union Food Minister addressed the statutory
regulator, Food Safety and Standards Authority of
India (FSSAT), to conduct nationwide tests on Magpi
according to Food Safety and Standards Rules, 2011.
MSG is a flavour enhancer that should not be added
in any food item that is made for infants below 12
months of age, for example cerelac which is another
praduct of Nestle made for infants ™ (Chatterjec.
2015)

The series of events that took plice belore the ban are
as follows:

2032
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21" May, 2015

MSG and Lead was found in Maggi Noodles samples
lested by FSSAIL authorities in Barabanki. a districl of
Uttar Pradesh (UP).

3" June, 2015
Maggi Noodle was banned in New Delhi as per the
order of government for period of 15 days.

4" June, 2015

Later many other in India also banned Maggi. The
first amongst them was Gujral which had reported 27
out of 39 samples of high Lead content in the Maggi
2 Minute Noodles. Meanwhile Assamimposed ban on
“Maggi's Xtra-Delicious& Mapic -AE- Masala
Noodles™variant for time period of one month. Many
relail outlets like Big Bazaar and easy day also
banncd the sale of Maggi Noodles in their retail
outlets. Thiswas followed by series of bans in India
ol Maggi being banned for more than 5 states (States
Lthat have banned, 2013),

3" June, 2015

13 tastemaker sachet samples were collected from
Titar Pradesh and tested by Delhi authorities for lead
conlent in it. 10 out of 13 tastemaker sachet samples
were reporicd 1o contain high percentage of lead
conlent. It had 17.2 ppm of lead. Simultancously, In
Andhra Pradesh Maggi Noodles and all the products
under the flagship of Mapgi were banned in the state.
Maggi was recalled from all over India (Booshan and
Das. 2016).

6" June, 2015
A ban for unlimited time period was imposed on the
Mapggi Noodles by the Central Government of India.

4" August, 2015

No unhealthy content was lound in Magpei exported
o US from India. The 1gst report indicated no Leau
content.

13" August, 2015

Ban over Maggi Noodles was removed femporarily
by the Bombay High Court and inquired aboul the
previously conducted test reporis thal resulied in
country wide ban of the product. These tesis were not
done in the laboratories recognized by “National
Accreditaion Board Testing &  Calibration
Laboratories (NABL)" (Booshan and Das, 2016),

19" October, 2015

It was revealed in a sting operation that was done by
India today that FSSAL passes sample without esling
in exchange for bribe,

20™ Qctober, 2015
Ban was removed by Bombay HC.

9™ November, 2013
From all over India ban was removed,

30™ November, 2015
Manufacturing resumed o all five manulacturing
uniis o Magai

155N 2278-4187

Maggi produced by Nestle India is currently exported
io Conada, UK, Singapore and Kenya, elc. The same
noodles that are made for Indian market are exported
to other countries except for Canada Maggi lor
Canada has a different type of salt in its scasoning,
Packaging materials are designed as per lhe
marketing strategies of individual country and as per
the lcgal bindings of the importing country. Food
standards authorities in USA, Canada. UK,
Singapore, Australia and New Zealand have also
lesied the Maggi samples from India. Aller the ban
conntries to which India exports Maggi were worried
and tested the Maggi samples. Although the lests
were negative and the Maggi™ exporicd (o (hese
countries is the salne Maggi as produced for the
Indian market (States that have banned, 2015).

THE INTERNATIONAL TESTS

On 1 July, the Food Standards Authonity of UK announced that it
had carricd out tests on samples of Magal noodles and found
levels of lead in the product well within EL perimissibie levels,
Nastle informed the FSA that the only variety of Magal noodles
they import Into the UK from India Is the ‘'masala flavour’.

SINGAPORE

On 11 Juna, Nestle In a press release stated that results from the
Agri-Food and Veterinary Authority's on Magal noodles avallable
in Singapore, including those produced in India, showed that it
met Singapore’s food safety standards.

Oni 12 August, It was widely reported in the media that the USFDA
faund Maggl noodles Lo be safe for consumption, There was no
press releasa Issued by USFDA, An email sent to the agency did
nat elicit any reply, Nestle India has not Informed BSE of any such

development.

AUSTRALIA

0n 12 June, Nestle Australla Issued a press release stating that
testing by the National Measurement Institute in Australia
cenfirmed that Magal noodles imported from Indla are safe to eat.

On 2 July, the Canadian Faod Inspection Agency (CFIA) testud
Maggi noodies sold in Canada hut its investigation did not find
any health risk,

Source: Afags! News Bureau, (2015)
Fig. 2 Reports of Test Conducted by Other
Countries

(a) Dent on the Brand Image

Maggi is expected (o have eraded in brand value by
al least 3040 per cent, say brand specialists. Sales
have dropped by at least 60-70 per cent with a loss of
over Rs 1,000 crore, say retail analysts (Chandran,
2015).Nestle had said that growth of its Zonc AOA
(Asia, Oceania and Africa) region, at 0.5 per cent,
was “seriously impacted by the Maggi noodles issue
in India™. 1t could take three years [or Nestleto
completely recover its India revenues following the
impact of the Maggi cpisode as per conventional
wisdom but the Swiss foods giant is looking to do it
faster, its Asia hend has sind (Bhushan, 2016). The
following scction covers the cvents laking place
during the revival of the brand.
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VII MAGGI REVIVAL: TIMELINE OF
EVENTS

As said by Suresh Narayanan, “bringing (he instant
noodles brand back to the matket is his top priority as
he sought (o strike a conciliatory note wilh
authoritics™. There were many dilferent strategics
adopled for the revival of the brand in the Indian
markel, The cntire cpisodc can be scon as 4 positive
reinforcement strategy that will help Maggi pull back
its lost customers who went on o by other brands
such as Yippee. Knor and Wai Wai. This Maggi
alfair can surely help Nestle in reintroducing the
brand with 4 stronger advertising appeal. this time an
cmotional onc (o connccl and bond with (heir
inmuinerable fans (Mitra, 2013),

(1) Timeline of Events of Revival

¥"November, 2015

Maggi sales resumed once again (Nestle).

4"November, 2015
New Maggi samples were tested and reporied safe 1o
eat by laboratorics (Nestle).

16" October, 2015

“Tesl results from all three laboratorics maundated by
the Bombay High Court show MAGGI Noodles (o be
sale, with lead contentl well svithin the permissible
limits.” (Nestle).

Manufacturing at Maggi plants resumes for again
Lesting.

13" August, 2015

“The Bombay High Court overturns the government's
ban on MAGGI Noodles, arguing that the move was
arbitrary and that principles of natural jusiice were
not followed."The court directed“Nestlé India can
bring the product back to the market if fresh tests —
conducted in three accredited laboratories on the
existing samples and subsequently on the freshly
manufactured product- find the product safc”.
(Nestle).

VIII STRATEGIES TO REVIVE
MAGGI

(a) Emotional Touch-Maggi’'s  adverlisement
campaigns always have emotional touch in it o
attract its customers, This lime as well for (he
revival of the brand Maggi chose to include
cmotions in their ads (Ray 2016).

Source: Parande (2015)
Fig. 3 Revival of Maggi
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(1) Television Commercials-There was huge
campaigning done through the medium of
television and Maggi spent a lol of money
on it in order to gain back customer’s Lrust
(Ray, 2016),

AN

e -
ﬁw&ﬁ ‘%’-J:::: D

i\f ? ‘ 7,;-.3-.

Your MAGGIH
is SAFE,

has always been.
Source: afaqs! News bureaun (2015)
Fig. 4 Commercials showing Maggi is safe

(¢) Various Sources for Promotion

There were various efforts made by Nestle lo revive
its brand, Social media interaction was done and new
commercials were aired (Ray, 2016).

9 pushkarhate 2 0un 18
il Jopushearnats

| don't mind to stant biying & again if they gel ail the lests done
and have all he cerifications tyittel conviiagoindialsta

< MaggiIndia
EMangitndia

Dear fepushkarhate we are glad to mform you that lab tests
have claarad MAGG! of excass lead To know mora visit
Lt Iy EYTHAN

Source: hitps://twitter.com/Maggilndia
Fig, 5 Twiller responses

(i) Exclusive Availability- Maggi made its
Noodles available exclusively throogh
Snapdeal to create curiosity and demand in
the market. This was a very smart move by
Maggi. This was a stralegic move. Snapdeal
was the only platform where Maggi was
available uniil stock lasted and the stock
lasted for few minules as il was a time
bound sale (Ray. 2016).
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Source: hnps:/!\\'\\'w.nestlc.in!alImutu:ikzmlc-ucstiu
Fig. 6 Exclusive availability at Snapdeal

IX ANALYSIS OF EFFECTS OF
MEASURES FOR REVIVAL

After Nestle India adopled several strategies for
revival of Maggi noodles, some drastic changes were
scen. Earlicr, Nestle India used to spend only 4.2-
4.8% of ils tolal income on advertising and sales
promotion but after 2015 the company spent Rs
525 21crorc or approximately 6.42% of its total sales
on promolions which is a significant increase. The
company has also (ricd to cut down the complexities
in its organizational structure by reducing layers in
order {o decrease the processing time by 30-40%,
using siratcgies such as empowerment in decision
making, Belore the Maggi fiasco the company was
very conlident and this confidence turned inlo
complacency. The Maggi crisis has changed ihcir
perspective and they have become more flexible with
it becoming easy for others to do business with the
company. Another major change that was seen was
the company’s entry into new product categories like
colfce, pet care, healthcare and skincare. For
cxample, the company entered in cereals market with
Ncsile Ceregrow. The company wants to tap middle
class and working women in order to mainiain its
profitability (Mitra, 2017),

X THE RIDE AHEAD

The company s overall market shares almost halved
to around 13 per cent in the four-five years (2013-17)
due to stiff competition from both multinationals and
home-grown brands, the latest being yoga-guru-
tumed-businessman  Baba Ramdev’s Patanjali
Ayurved Ltd. Besides directly attacking Nestle on
virious issues, Ramdev launched roodles just a week
afler Nestle India relaunched Maggi noodles in the
market, During the period when sale of Maggi
noodles was banned, ITC Ltd’s Yippee noodles and
Wai Wai noodles from Nepal's CG Foods gained
market share, filling a gap in a Rs3.182-crore noodles
market, Given the competitive landscape and the fast-
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changing conswmner behaviour, the local arm of the
Swiss company is trying to spot at least one, if not
two, brands that could emerge as big as Magg
noadles, at least in terms of sales numbers. According
to Suresh Narayanan, Chairman and Managing
Director of Nestle India, over the next 10 years
Nestle will slowly move from packaged food to focus
on health and nutrition products (Mitra. 2017).
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“Give of yourself every day=a smile. a compliment, a moment of vour time. a listening ear or a kind word. There is

always something you can give others”. ~Anonyinous
I INTRODUCTION

Given the fact of equal availability. alTordability and
accessibility of all other resources. it s the only
Imman resource which can provide the required
culting cdge  in today's  highly  competilive
environment, Further, recent thues have heralded an
unprecedented cl!;mf;c (rom barter 1o langible 1o
itangible and now expericntial) in the overall
environment in which orgamizations work.  Within
this ever changing environmant one critical party Ul
is olten overlooked is emplovee.

Increased competition requires all organizations (o
pet better at what they do. In this regard altracling
and retaining the right falent, coupled with nurturing,
hardly necds any  cmphasis.  Rather than  just
complying with bare minimum standards. employees
are now looking for organizations that offer more.

II WIIAT IS THE ISSUE?

In VUCA (volatile. uncerlain.  complex &
ambiguous) world of loday. HR managers are
confronted with so many challenges like workforce
diversin.  lechnological  changes.  information
technology changes cle.. As o resull. there's lol of
prassurc on HR managers not only io attract but fo
nuriure and retain the taken, The challenge all the
more serious because piven the equal accessibility,
availability and afTordability of all other resources it's
the only talented human resource that could provide
the required cutiing cdge fo the organizations lo
prow,

Given the cutthroat completion within which the
companics arc operating. the HR professionals can'l
allfard 1o ignore these challenges and should come
Forward with necessary iniliatives for developing the
skills & competencics of their employvees and prepare
them lo [ce the emiereing challenges,

Today diversily is one of the major challenges for the
organizations.  Added (o these changes in the
warklorce composition, globalized markets. intermal
competition, All these bring inimense pressure and (o
survive and  prosper  companies need to  take
competitive advantage ol diverse worklorce. There
comes the role and opportunity for the HR managers,

[}
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111 HR’S RESPONSE AND THE
CHALLENGE

HR departments in the 70s and 80s ran cverything in
a company. [rom canfeen lo travel services o cars o
managing drivers. This era was Nl of forms and the
FIR department was the original burcaucracy. Over
lime. HR became a sirategic puriner. by outsourcing
the repetitive and mundane operations and focusing
more on aligning its policies with that of
arganization, i.c.. synchronizing its stratcgy with that
of business. In other words. focus was more on
adding value by enabling others 1o do better,

[n fact. organizations, pgiven these diverse
backgrounds. lifestyles eic., wounld be in a belter
position to tespond to the emerging challenges, But
the problem is now a day’s company is challenged
both on performance and people. And a company’s
growth depends on its ability to innovate and separate
itsell from commoditization. There is no other way
excepl 1o innovate Lo stay ahcad and (o innovate one
need a different tvpe of employee and a different type
of culture.

As we all know. companics chase ideas o be
innovative and idecas arc onc¢ parl of the innovation
challenge. Ideas are like seeds that you plant and the
soil is the culture, If culture in the organization is arid
and dry, no idea will ever grow. Herc comes HR's
role-HR teams can help in building a fertile soil base.
This is no casy 1ask and there are no casy answers,
HR teams with outside experts help have come up
with many studies, many indices for every important
activity  such  as  scores  lor  engagement,
belongingness. enthusiasm, staying and leadership.
But we have o accept the bitter truth that HR
departmenis with their consultants measure a lot of
irrelevant stall and seek solace in a few numbers. [n
the process, they also start throwing lot of jargon
which neither they nor the employee understand.

So the challenge for the HR is Lo go back Lo its rools,
the roots being bringing meaning 1o the workplace
and nol numbers / jargon. In other words. they must
work on DIL — Diversity, Inclusion and Loyvalty.
Let’s briefly reflect on these three elemients:

(1) Diversity:

According toThomas (7) worklorce dimensions cover
age, pender. physical abilities. sex. geographical
location. religious beliels ele.. In the times to come, if
the organizations have lo survive and prosper. they
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have no other go excepl 1o manage these diversilics
by succecssfully leveraging the innovalive ideas.
perspectives this diversily brings along.

In fact, organizations, given these  diverse
backgrounds. lifestyles elc.. would be in a betler
position to respond 1o the emerging challenges.
According lo Prof Roy, (3) diversily creales o more
harmonious workplace and organizations could reap
the creative benefits of having a diverse worklorce.
Most of the studies conducted hitherto tell us that
diverse workloree on beard brings creativily and
critical thinking 1o the table. But if the organizations
don'l take cognizince if this Golden opportumty they
might lose the much required talent o competitors,

So the need of the hour is to think global but ac
local. And for this to happen organizations nced 1o
train their HR professionals in culiure related matlers
do that they could inspire and motivaie [ellow
professionals who are culturally diverse. Further,
they need Lo assure and reassure the locals that they
need not worry aboul the foreign tlalent as their
intercsts would be prolected. In other words. how
skillful are the HR. managers determines and decides
the effectiveness of diversily management,

(b) Inclusion

Inclusion means no one entertains the feeling of
being lefl onl on account of gender. age. race ¢lc.. An
organization might put several policies in place lo
promole cqualily and diversity. Bul il inclusion is not
taken carc of, all those cfforls would be in vain. So
crealing an all-inclusive work covironment is nore
than giving equal opportunitics. It's all about valuing
their individual differences: respecting their views
and making them feel they matler.

IV WITY INCLUSION IS IMPORTANT?

An inclusive work enviromment hrings cohesion and
value creation (o the Organization, When people feel
valued, respecled. fair (reatment is meted out they
give their best. A saving poes people may forget what
vou say or do but never the way vou make them feel.
In an inclisive work environment people work more
cffectively as a team and bring laurels 10 the
organization.

Last but not the leust legal issucs that canse a drain
on the exchequer. will come down. So Organizatious
should locus on creating such an environment where
discrimination is a non- issuc and cven il one arises
the same would be resolved mnicably

[
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V THAT BEING SAID LET’S SEE
HOW INCLUSION NEEDS TO BE
LEVERAGED

There's a legal obligation on every cmployer 10 slamp
oul discrimination from its workplace, Thal means
required policics and procedures must be put in place,
which is a major challenge, lo create such an
environment. And for ensuring inclusion effort is
required on a continuous basis, as employees need lo
be monilored regularly to see that they work
together. Organization should ensure that:

(a) Everyone gets involved in iraining scssions.

(b) Benelits and perks are accessible 1o
evervone, without any discrimination,

(c) Employees [recly express their needs. which
are attended 1o.

I[f the Organization fails to cnsurc the above.
employees fecl devalued and may get dejected and
demotivated there by affecting their performance on
the worksite. For instance, Organization is organizing
a seminar to improve cffective eam funclioning.
While doing so. to ensure collaboration and lo avoid
competition among cmployees, employer should
keep following in view:
(i) Venue and timings of these sessions
(ii) Any clash with emplovee’s prayer timings
eic..
(iii) Do the timings fixed cause inconvenience (o
emplovees who have olher obligations like
picking up their children from créche ete.,

In the same manner when the emplover is running a
canteen where people could socialize while having
food. carc should be taken (o see thal such facility is
aceessible to disable workers as well. Further, menu
should be such that it caters 1o employee's speeilic
belicls &dictary requirements. Like this there could
be so many initiatives for ensuring inclusion. But the
most important thing lo note is that. emplover should
think of the impact of such decisions and accordingly
move forward. Further. conlinuous interaction with
emplovees in a free and fair/ transparent manner will
enable the management (o know their needs and
helps  in creating an engaged  inclusive  work
environment, where employees give their best.

VINOW, A QUESTION MAY ARISE
AS TO WHY DIVERSITY &
INCLUSION?

(1) Case for Diversity and Inclusion- In the
cantemporary times of today. with compelition
ruling the roost @t company’s success (o a large
extent depends on how diversilied & inclusive
its workforee, In other words. docs diversity &
inclusive are part ol ils culture driving all
towards accomplishment ol organizational goals
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The benefits from such inclusive culiure.
characterized by diversity. are as under:

(1) Protection from legal issues/law suits,

(ii) Employees feelings of acceptonce &
imclusion.

(i) Improves  tolerance  levels  while
reducing potential conflict.

(iv) Aids in recrnitment, relention  of
talenied worklorce.

(v) Workforce composition gels cnriched
with talented employees being atiracted.

(vi; Involvement of the local population. as
a resull of diversily & inclusion policy.

(vii) Company’s brand image improves as

people are faitly (reated.
(viii) Adaplation lo change boconies ¢asy.

(b) Loyalty
It is common knowledge that. lovalty in India is more
to individuals then to institutions and the challenge
for HR and the CEQ is to build instilutional loyalty.
Lovalty is two-way and we should actually start by
asking if the organization is loval to its cmployees.
especially cmployees. who live, breathe and go
beyond the call of duty for the company. In many
Indian companies, owners value blind loyalty ahead
of talent. Somechow the concept of a talented loyal
employee is not understood or desired. Hence, in a
departure from the prevailing practice HR has (o take
a new path in developing lalented and loyal
employees. Few steps to be taken in this regard are:

(i) Not to become a prisoner of policy
[many times, HR itscll drafis the
policy].
Culture is the collective personality of
the organization and not just the
leadership team or HR leam. hence
Tocus on building that.
Look for signs of dis-engagement and
intervene quickly,
Focus on staving interviews and not exil
interviews.  While  doing  slaving
interviews, tell the employec why
he/she is special and why the compiny
values het.
Treat cmployees leaving the
organization with respect and parl as
friends and the departing emplovee
becomes an  ambassador for  your
company.

(ii)

(1ii)

(iv)

(V)

All this is fine. bul how 1o aboul? So lef's look at the
proposcd  Diversity.  Inclusion  and  loyalty
FI‘H!HE“'D]'[\'Z

(¢) Diversity, Inclusion and loyalty Framework

The Department/Division  entrusted  with  the
responsibility of Diversity. Inelusion and loyalty
should first conceptualize. concretize & mplement a

framework  that  will  build  diversity,  cremes
aninclusive  work  environnient  resulting  in
cmplovee’'s  lovalty & commitmenl.  First
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management  should identily the ecxisting best
practices in the area of inclusion and diversity. Once
his is done task of accomplishing suslainable
inclusion and diversity becomes easy. Because we
know Lhe best and what more remains lo be done to
improve the situation further. When (he management
adopts thus sori of approach a fecling of care and
share approach gets created resulting in cmployee’s
loyalty. While identifying such clements individual
differences have to be kept in view, as every human
being is unique with his talent.

(i) And the said elements include:
« A well informed & commitled
leadership.

« Coverage of all goals and activitics of
the organization.

= Synchronization of departimental &
organizational poals.

= Commilled resources,

= A focused Learning & Development
Program,

= Periodical review of policies /prograins.

«  Accountability and responsibility.

»  Measuring the impact evaluating the
same for improving.

Purpose, Vision and Values

« Purpose: Diversity, inclusion & loyalty
are an integral part of Organizational
processes, which arc constantly to be
reviewed and revised.

« Vision — To have a strong & vibrani
work  cnvironment  (hat  altracts.
develops and retains talented workforee,

e Values: We accept. respect and value
individual differences and wish to work
on their diverse backgrounds/expericnce
of employees. Further, inclusion will be
ensured by identifving and removing
barriers, if any. in processes 1o altracl.
develop & refain talented cmployees,
And our elforts in this regard will result
in cllective and meaningful
participation of all in ligh performance
ol organization.

(i)

The Leaming and Devclopmenl program will be
designed in such a way 5o as lo meel diverse/specific
needs of evervemployvee. And this will help the
employees to improve their skills and enable them to
contribute betier to the cause of organizalion. Since
the emplovee's dilfcrences  arc respected &
accommodated in designing & implementing the
learning & development programs everyone chips in
with their best. When all these sleps are taken. a
culture automatically gets created where people arc
respecied:  their  problems arc  resolved  while
respecting individual differences and contribution is
valued. In other words. when the Organization
ensures required autonomy to express their views.
enables their best contribition by respecting their
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individual  differences and  starts  valuing  (heir
contribution a strong and vibranl work environiment
gets created resulting in outstanding contribulion
from all the cmployees.

VII CONCLUSION

Many ol us might have witnessed this: A senior police
officialpassing  through with his paraphernalia
without even knowing the name and thought process
of he wallic constable, who [acilitales smooth
passage of his vehicle. In Munnabhai MBES movie.
after Munna gives hug the janitor staris crying,
because no one cared to recognize that he too is a part
of ihe big picture. An cmployee's inclusion and
ivolvenient could be known from this ancedole:

On coming 1o know about a hospital being a Greal
place to work. a TV team visits the hospital for
mierviewing all the concerned to know (he best
practices which keeps the employees and visiling
patients happy. After completing the work when they
are aboul to leave. the team head notices a person in
cramped clothes leaning to the wall. Then the head
out of curiosity asks that person” what's up™. the
person doesn't respond. When the head repeats then
the person, in an animated mood, realizes that he is
being enquired, looks at himsell and the background
and savs

“Can'l you see: 1 am the person who saves 100-150
lives per day”, Then the head realizes that he is a
Junitor and was standing outside ICU.So what he
meant was he is a janitor entrusted with Lhe
responsibilily of ensuring hygienic conditions i the
ICU. The moral is when the employees are made to
wiclerstand how they contribute to the Organization
they give their best. Many of the managers just go by

their job description. But there are few  greal
managers who go beyond that o know  their

ciplovees, their needs and do their best ta resolve/
[ulfill them,

The most important thing for (he success of
Diversity. Inclusion and loyalty inilialive is lop
management's total support &commitment. Every
action of theirs should send a message across the
organization that a sincere cffort is being made to
cicale an equal opportunily  atmosphere.  where
individual differences and their creativily would be
leveruged for the benelit of organization, Needless o
say successful  organizations  are  those  which
capilalize on the diversity ol their employees on a
continuous basis with a regular review and revision
of policics in the direction of cusuring a diverse —
inclusive environment. which creates lovally among
its emplovees inspiring them fo give their best for the
organization’s growth,
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Lastly, let’s not forgei that, as rightly said by Maya
Angelou, people will forget what you said, people
will forget what you did, but people will never
forget how you made them feel. We would like 1o
conclude by reminding all our HR friends that Talent
not only ha: to be attracted io join your company, but
more importani, it nceds (o be motivated to slay. So,
let’s work to get DIL at work?
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ABSTRACT

Participants in the financial Markets are prone to carried Linds of finaneal risks such as credit visk, eperational
risk, Heuidity risk, systemic visk ete, 10is most prudent on part of such financial institutions and marke! regulators to
contingally manitor risk, so that connter visk imanagement strategies can be devised and implemented, For some
vears nont the concept of. Valie ai Risk has goned cwrvency and has been adopted as one of the stondard measures
of finencial risk measwrement and analvsis, This concept has the advantage of quentifiing risk in stugle mimber
which makes it ighly appealing e it approximalte the Highest expecied loss in given time inferval and desired
canfidence level This paper inends (o lighlight the inportanee of the Value at Risk coneepl and then how risk
managemelt ras asstmilated the same i contemporary: risk management practices and orgamizational paradign.

Key werds: Value at Risk (VAR), Risk Management, Basel Accord

1 INTRODUCTION

Every (vpe of business involves some extent of risk.
Risk can be minimized bul cannot be tofally
climinated. The only way to totally climinate risk is
by stopping the business itselll Given this facl. a
question which comes (o the mind ol a businessman
is "How risky is the business | am undertaking and
how can the risk be measured?” or "How bad can the
alTairs gel in (he course of business”" Value al Risk is
the concept which can provide on answer lo this
guestion. Value al Risk has the advantage of
quantifying the risk in single number which makes it
highly appealing and it appears to measure the worst
expected loss at given time inlerval and conlidence
interval.

II REVIEW OF LITERATURE

Reto R Gallati [14] delines Value at Risk as the
predicted worsl-case loss al o specific confidence
level (e.g.. 95 percent) over a cerfain period of time
{c.g.. 10 davs),

According to Philippe Jorvion [17] “Value at Risk
measures the worst cxpected loss over a given
horizon under normal market conditions at a given
level of confidence”™

Linsmeier and  Pearson [19] have given the

following formal definition lor Value ol Risk:

“Using a probability of x percent and a holding
period ol [ davs, an entity’s Vidue at Risk is the loss
that 1s expected 1o be exceeded with a probability of
only x percent during the next t=day period.” Value al
Risk can thus be defined as (he maximum loss o
portlolio of seenrities cm fce over a specificd tme
period. with a specilfied level of probability. Fer
cxample. a Value at Risk cstimate of $1 million lor
one day al a probubility of 3% means hat this
security can expect loss of af least $1 million in value
in onc diy with o 3% probability, Conseeuently, there
15 93% probabiliny: thit Toss in value of portfolio in
ane diny will not excecd hmillion.
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Various Authors like Damodaran A (8), Dowd
Kevin [10], and Holton G [15& 16] have wrilten
claborately on Value at Risk in its dilferent
perspectives and ils  relevance in contemporary
scenario wherein risk management is central theme
across financial organizations. Risk Management
experts like Reto R G [14], Jorion P [17] & Mark S
Dorfman [9] give the importance of Value at Risk
and its rightful ptace in the risk management process.

Basel accord [6] & Risk metrics technical
document [23] discuss Value al Risk as a central
benchmark  for  risk  estimation  procedure  in
quantifying Risk, Marshall C & M Sicgel [20]
provide a means of Value at Risk implintation in
entire risk management process. Financial Risks &
their quantification are elaborately explained in
various risk management works written by Dowd
Kevin [10], Me Neil et al [22] claborates extensively
oh risk & ils measures. Tsai [29] focuses on risk
management  vin Value at Risk  methodology.
Williamm Fallon [12] ecluborales on Approximaling
Vilue at Risk in ils most basic lorm. K kuester et al.
[18] provides insight on calculation & predicling
Value at Risk by various approaches. Campbell et al
[7] give various econometric details of Value al Risk
estimation, Extensive insight is provided by work of
Allen D, E ¢t al [1, 2 &3]. Bao young ¢t al [5] shed
insights on performance of Value at Risk concept
specifically in cmerging markets unsing  various
maodels of estimating it

I EVOLUTION & CONCEPT VALUE
AT RISK

{a) Evolution: “Value al Risk™ was nol used in
common parlance prior o the decades of 19905,
its origin lics much back in time. The work of
Holton G A [13] provides a detailed exposition
ol Value al Risk origin. The mathematics that
underlies  Value ot Risk  was  largely
conceplunlised as part of portfolio theory by
Hirry Markowilz and others, though that was fol
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different purpose ie. - devising optimal
portfolios or cquily invesiors,

The Focus on market risks and co rclational effect
from the crux of Value at Risk compulation. linpctus
for use of Valie at Risk came from the various criscs
that have struck [inancial service firms over time and
regulalory responses to above,

Regulatory  compliance  in terms ol copital
requirements for banks first came inlo scene after the
Greal Depression of 1928 and the subscquent bank
failurcs. Securilies Exchange Act come inlo loree and
Sccuritics Exchange Commission (SEC) was formed
which required banks to keep their borrowings below
2000% of their cquily capital. Risk and control
measures were then devised Dby lo ensure thal
regulalony capital reguirements.

Increascd mnisk quoticnt created by the advent of
derivatives and commissioning of [oating exchange
rales in the carly 1970s, caused a redefining of capital
requircments and hence SEC's Unilorm Net Capital
Rule (UNCR) was promulgated in 1975 Thus
financial assets Categorization of banks was done in
twelve classes. and based upon risk exposurc. and
requirement of different capilal requirements lor cach
of them ranging [rom 0% for short lerm treasuries lo
30% for cquitics was mandated. Reporting by Banks
on capital disclosure was made compulsory in
qutll'lt"i'l)’ Slatements.

Holton G A [15 & 16] explains that Value at Risk,
first came into the use in 1980 with SEC mentioning
in its rules . that capital requircments of fnancial
service [irms be ascertained on the basis of loss
which can be incurred with a confidence interval of
93% over a 30 day horizon, in various assel clusses.
This was donc on the basis ol historical returns,
These were initially named as Hairewts o term still in
use, it was clear that the idea was 1o estimale one-
month 953% Value at Risk and hold (hat much capital
o cover losses,  With the tading  portlolios
commercial banks larger and more volatile, there was
a need to deline more elficient risk control measurcs.
First reference lo Value at Risk came in form of
bunkers (rust internal documents which give a
inherent perspective of Value at Risk for fixed
lmcome securitics.

Down Kevin [10] explains that As 1990s arrived.
[nancial frms began to use Value ot Risk in its most
basic und primitive forms with some variations, With
the advent of Derivatives and the inherent risks
involved a lot of capital was betled on for speculative
positioning  resulting in some calastrophic losses
aroumel the world markets leading to some major
bankrupteies ex. Failure of Barings, Thus the neced for
more comprehensive risk measures iarose,

In 1995 1P, Morgan [25] made public access 1o ils
risk measurement tools & control, for the [irst time
This Package developed over a decade and used
along with saltware was enlled Risk melrics. and it
continned the concept of Value at Risk. Thus Value
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Risk was welcomed by regulatory experts in industry,

mostly cominercial and  investment  banks. who

appreciated its basic appeal. Applications of Value al

Risk analysis and reporiing have extended from

position/ porifolio Value al Risk. 1o nonfinancial

organizalions, to expanded application ol the Value al

Risk methodology. such as camings at risk (EaR),

carnings per sharc at risk (EPSaR), and cash [low at

risk (CFaR) as explained in the work of Artzner P

ct al. [24].

(h) Context & Concept According to Dowd Kevin
[10], markel risks can be subdivided inlo four
classes: interest rate risks, equity price risks,
exchange rate risks and commodity price risks.
Financial Market  Parlicipants  face many
different kinds of risks. including market risks,
credit risks. liquidity risks. opevational risks and
legal risks Historically Banks and invesiment
houses have balance sheets made vup almost
exclusively of financial assets whase value is
subject 1o changes at any point of lime, These
changes arc mostly as a result of changes in the
interest rates.

Historically. these risk can be managed by maiching
them with similar risks on the liability side of the
balance sheet. or in other words, maiching the
durition of the assels and liabilities, 11 done correctly
and accurately. a change in inlerest rates would be
nullified by change in the corresponding assel anc
liability, Aboul len 1o [ifleen years ago. this was an
ideal concept known as Asset/Liability Management
(ALM) as [llustrated by Marle S Dorfman [9].

For the Tast Tew years, the balance sheels of banks
have become (oo complex for simple matching of
assets and liabilities and even for other hedging
techniques  like  derivatives, withoul a  proper
mensurcment of risk Risk measurement standards on
derivatives based Delti. Gamma and Vega as well as
Interest Rate measurcs like Gap. Dollar Value on
Basis Points and Convexity measures were used, bul
were nol found sufficient.  While these mensures
were quite accurate, they could not sum up differem
lvpes of risk. did not allow for preventive control
mensures and could nol measure capital or carnings al
risk willl precision.  Value at Risk was originally
developed to measure market risk, which is coused by
movements in the level or volalility ol asscl prices -
Jorion P [17].

Value ol Risk is a statistical measure of the maximuam
potential loss [rom uncertain events in the normal
business over a particular time horizon. 1 is
measurcd in units of currency through a probability
level. It is the loss measurcimeni consistent with a
conlidence limil such as 99%, on a probability
distribution (usually a normal distribution). implyiig
i this is the measurement of a loss which has a
chanee of only 1% of being exceeded. In simple
wards, il o tader mis-hedges a deal. it is a must Lo
Fiow the chances of loss belore they occur. Value al
lRisk 15 onc such fechnigque that  allows the
manizement o do so. One of (he most important
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aspects of Value al Risk is that Value ol Risk aciually
assigns a probability 1o a dollar amount of happening
ol the loss.

This probability and its corresponding loss amount
(3% and %1 million in the above example) are nol
associated with any particular event. but it could
cover any event thal could cause such a loss. For
example, a Value at Risk estimate that only measures
losses due to market risk will not be able to capture
credit losses, -Allen T [2] & Mo Neil & Frey [22]

It is important to remember that Value at Risk is not
the maximun loss that could occur, but only a loss
amount thal could expect (o exceed only al some
percentage of the time, The actual Toss that may occur
could be mneh higher than the Value at Risk. The
concepl ol Value ot Risk is 1o delermine the
probubility distribution of’ the underlying source of
risk and (o identifv ihat worst given percentage ol
outcomes. Thus the basic idea behind Value at Risk is
straightlorward since 01 gives a simple quantitative
measure of portfolio’s downside risk,  The ligure of
a normmal curve illusirates 1the  principle  behind
computing VAR when (he distribulion of the change
in portfolio value is continuous. The normal curve is
widely used lor computing Value at Risk though not
necessarily appropriate in all the cases.

The biggest attraction of normality is that if the
portfolio return is normal. the Value at Risk is the
multiple of portfolio standurd deviation and the
normal value of the confidence level. Developed
initially by JP Morgan. so as to study the maximumm
possible amount of losses on all portfolios. Value at
Rigk has gone [rom being merely being a risk
measurcment coneepl o o regulatory feature as
proposed by Busel accord [6] (o maintin capital
adeguacy requirement in banks. Holton G A [16]
claborates (hat Value ot [2isk has 1wo important and
appealing  characterislics First. it provides
conunon consistent measwre o nsk Tor different
positions and instrement 1ypes. Sceond, 1 tikes inlo
account (he correlation between differemt risk factors,
This property is absolutely  essentinl - whenever
computing risk figures for a portfolie of more than
onc instrument from a gatistical point of vigw,

The estimation of Value at Risk entails the estimation
of a quartile of distribution of returns. The fact that
rclurn distribulions avre nol conskimt over time or
nommal  provides  exceptional  challenge. When
interpreting Value at Risk lgures. it is cssential 1o
keep in mingd the tine horizon and the confidence
level since without them. Value at Risk numbers are
meaningless. Statistical models ol risk measurement.
such as Value ot Risk. allow  an  objective.
independent assessiient ol how much risk is actually
being taken in o specilic situation. Resulls are
reporicd in varons levels of detail by busingss unil
and in the aggregate. 10 tikes into account the
corporale ey irommnent ol G institution. such as
aecrval ve, mik-lo-market accounting or  hedge
accounting for qualitfving tansachions. Furthermore.
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fhe focus 18 now on the longer-term impact ol risk on
cash Nows and camings (gquarterly or even annually)
it the budgeling and planning process

IV VALUE AT RISK APPROACHES &
METHODS

Value al Risk methods have been quantificd as

bellow: -

(a) Parametric approach and Methods: Variance-
Covariance Method

(hy Non  parametrie approach  and  Methods:
Hisloric Simulation & Monte Carlo Simulation

(¢} Semi parametric approach: Combination of
paramctric and non parameiric methods with/ or
without additional refined techniques siuch as
Meural networks / Extreme Value Theory,

Value i Risk calculation methods are divided into
parmnelric  and  non-parametric  approach  and
methods- Willam F [12].  Parametric Approach
and Methods: These methods in slatistics assume
that data have been progressed from a lype of
probability distribution and thus inferences are made
about paramelers of distribulion.

Parmmetric method use time series analysis from
previous data to derive volatilities and correlations
cstimate  on  large  financial  instruments  sel.
Assnmptions in a Parametric methods are more than
non-parameltric methods and if these are corvect, they
produce accurale and precise cslimates from (heir
counterparts as they have high statistical power. In
casc  these assumplions are  wrong. paramelric
mcthods and their outcomes can be grossly flawed.
Dowd Kevin [10].

(i} Variance= Covariance Method:

This approach allows an estimate to be made of the
potential Tuture losses of a portfolio through using
slatistics on volatility of risk lactors in the past and
corrclations between changes in their values, Risk
(actors for Volatilities correlation are caleulaed [rom
historical data for o sclected period of holding the
portfolio, Value at Risk calculation is done by
niultiplying expected portfolio volatility by a faclor
as  per  confidence  levels.  Variance-covariance
approach inspired from assumption that under lying
market fuctors comes [rom o mullivariaie norimal
distribution, Portfolio return comes [rom o lincar
combination ol normal variables: it is assunicd (o be
normally distribuicd - Simon B et al [28].

Normal Value ot Risk is easy lo handle because
Value al Risk is a muliple of porifolio siandard
deviation, and (he poertfolio standard deviation is the

lincar functions of individual volatilities and
covariance's. It is based on assumption that market
parameters  changes  and  portiolio vulues  are

distributed normally, The normality assumplion is
basic and strnightforward. Thus it is idcal for simple
portfolios consisting ol only linear instruments -
Dowd Kevin [10].
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When implementing variance-covariance approach,
the first step is to ‘map’ individual investments into a
sel of simple and standardized markel instruments.
Each instrument is then put as a positional set in
standardized market instruments. For example, tcn-
year coupon bond is put as ton zero coupon bonds.
After identifying standard market instruments the
variances and covariances of these instruments are
estimated. Historical data helps statistics. Calculation
of Value at Risk is last step for portfolio by using
estimaled variances and covariance’s and the weights
on the standardized.

While parametric approach assumes condilional
normality of returns. estimation process for “normal”
vilrianee-covarance approach has (o be refined o
incorporate empirically proven fact (that maost relurn
distributions show devialions from nornal. Eslimates
of volatility and correlation are used as inpuls in
Valuc at Risk analytical medels. Even though this
method  §s  easy to implement. the normality
assumption causes problems. Financial assels
sometimes show ‘fat tailed’ return distributions,
meaning that in reality extreme outcomes are more
probable than normal distribution would suggcst. As
a result, Value at Risk cstimates may be understated.
- Holtom G [15].

Probleins grow cven bigger when the porifolio
includes instruments, such as options, whose rctims
arc nonlinear functions of risk variables. Solution to
this issuc is lo lake [irst order approximalion to
returns of these instruments and then use the linear
approximation to compute Value at Risk, This is
delta-normal approach that’'s only: shorlcoiming is
that it only works if portfolio contains limited non-
linearity,

There is another sel of advanced value at Risk
quadratic Value al Risk mcthods. also known as
delta-gamma models. which go even further as they
use a sccond order approximation rather than a first
order one, Obviously improvement over della-normal
method is improved. but ils simplicity of the basic
variance-covariance approach is lost. The advantage
of variance-covariance approach is its simplicity.
Valuc at Risk can be casily caleulated if normality
assumption is held as normal distribution properties
help to estimate Value at Risk levels. - Dowd Kevin
[10].

Campbell et al |7] say that in using this approach it
is necessary to take into consideration the following
facts:

s Market prices and their relums not
necessarily fellow o normal  distribution,
evident in failed distributions and exireme
values

+  Market Risks may not predict market risk
arising from cxtreme cvents.

= Correlation [rom past may not always hold
key to future.
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Variance-Covariance Methods, assume that loss that
can happen is proportional to standard deviation of
telurn, We eslimate Value at Risk through equation

Viea Rk atne =416 (1)

Where 4 is the likelihood parameler; ogpis the return
standard deviation for Gime |, and T is a parameler
used when we calculale Value at Risk for a lime
period with a different length from that used (o
eslimale he standard deviation- Campbell John Y.
et Al [7].

Variance-Covarinnce  Methods  use various
methodologics can to calenlate the Value at Risk lor
compuling variance (standard deviation) in different
ways values:

s Constant  Variance-Covariimce  Approach:
Assumes price variance remaing constant
with time.

«  EWMA  (Equally Weighted Moving
Average) Approach: Assumes variance in
future can be predicled by using [lixed
amount of historical data and all historical
observations carry cqual weights,

= Exponentially Weighted Moving Average
Mecthodology (EQWMA). The main
dilference between this and the previous
methodology  stems  from  the  different
weight  associated  with  the historical
observations used.

EQWMA Methodology is based on observations
(current) by using cxponentially weighted moving
averages ol squared deviations in the formula.

f
&

r e
o = 1= S am o -

Here

ot denoles forccasted standard deviation for time €

Xs is equal Lo oil price return for lime s

nt is value of historical average for this return:

k is number of observations included in calculation
procedure:

Parameicr 1 is decay faclor determining rate at which
weights on past obscrvations decay as they become
old.

The Variunce covariance approach also uses different
statisticul models for the inherent variance calculation
that is used for this calculation

(i) Nonm-parametric methods  differ  from
parametric methods in the way that model
structure is not specificd before but is derived
from data. i.e. their defining parameters are
flexible. Non-parametric methods are widcly
used and in many respectls are highly attractive
approaches to calculate Value at Risk. They
have a reasonable track record and are ofien
superior (0 many parametric approaches bascd
on simplislic assumplions such as normality.
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They are alsa capable ol considerable
relinement lo deal with some of the weaknesses
of more basic nonparameatric approaches, They
work [airly well i markel conditions renitin
reasonably stable. bul pose o problem when
dealing with extremes. particularly i we don’t
have a large sample siee The Caleulation of
Value at Risk using parametric approaches has,
the distinguishing [eature ol that they require ug
lo specily explicilly the stalistical distribution
from which our data observalions are drawn.

Parametric  methods  are based  on slatistical
paramcters of risk facior distribution and non-
parametric models are Simulation  or  historical
models. Variange-covariance approach is thus based
on assumption that change in market parameiers and
portfolio value changes are normally distributed.

Historic Simulation and Monte Carlo Simulation
called as non parametric methods — Allen DLE et al
[3]. Historical Simulation standard approach locnses
on deriving an empirical distribution from  price
changes over a period which is prior to time at which
calculation is done, Calculation of Value at Risk is
done from maximum loss in distribution pertaining lo
required likelihood percentile.

Monte Carlo Simulation Method also uses empirical
distribution derived from price changes. This method
docs not usc historical price changes. Scrics of
pseudo random variables are gencrated from the
assumption that they follows a deicrmined statislical
distribution. Value at Risk is quantfied from the
maximum loss in distribution of these pseudo random
variables, pertaining to required likelihood percentile-
Campbell John ¥, et Al'|7].

(iii) MMistoric Simulation Method

When it comes to non-parameiric methods, Historical
Simulation is probably the casiest approach to
implement. Starling siep ol historical Sunulation is (0
identify the instraments in the porifolio and 1o obtain
time series for these instruments over some defimed
historical period. Then weights are psed in current
portfolio to simulate hypothetical reluns thal would
have been realized if current portfolio was held over
the observation period. Value al Risk quantities can
be noted from histogram ol the portfolio returns. The
assumption here is that distribution of Thistorical
relurng acts as a good compliment (o relurns over
next holding period-

Thus Value at Risk caleulation from  histovical
Simulation staris from noling changes scen in narkel
prices and risk [aclors are analyzed over a specified
historical period, say, one (o five years, The portlclio
under examination is then valied. using changes
the risk factors derived from the historical data
simulate and create the distibution ol the porifolio
relurns.  We  then  assume  thut  this  histarical
distribution ol retims is also o pood proxy fo
distribution of retumns ol the portfolio over the nesl
holding period. Relevant pereentile lrom historical
returns distribution of helps o calenle expected
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Value at Risk for current portlolio- Allen D.E et
al.|2]

One important consideration for computing historical
Simulation Value at Risk is the historical period used
for calcultion and 1t should be long enough to form a
reliable estimaie of the distribution. but small cnough
o avoid Cparadigm  shills’.  Simulating'  or
constructing cumulative distribution fonction (CDF)
of assefs returns over time can be used for estimating
Value at Risk by (his procedure. Advantage of
Historical Simulation is that it does nol assume any
distribution an  the assel relurns  unlike  most
parametric Value at Risk models. Also, it is relatively
easy lo implement- Allen D.E et al. |2]

Historic Simulation Value al Risk forms from (he
assumption that historical distribution of returns will
remiain the same over the next periods: basically
assuming (hat price changing behaviour replicates
over time. Therelore the disiribulion of relums in
future will be as ordained by cmpirical. historical
return that will be used in estimating Value at Risk,
As a resull, Value at Risk rom Historic Simulation
will be (he empirical quantile of distribution
pertaining to confidence level - Camphell John Y et

al [07].

VaR q=Quantile { {X 1},

™+l 7
Historical Simulation alse has some disadvanlages,
Ont-of-sample Valuc at Risk estimate is diflicull lo
derive  historical  Simulation Method.  Historic
Simulation ignores polentially useful information in
the valatility dyvnanics.

Historical Simulation is based on the concepl of
rolling windows, First. one needs 1o choose a window
of observations that generally ranges from 6 months
o two years, Then, portlolio returms within this
window are sorled in ascending order and the (-
quantile of interest is given by the returm that leaves
(% ol the observations on its lefi side and (1-0) ™o on
its right side, I such a number [alls in behween two
gonsccutive relurns, then some interpolation rule is
applicd. Value at Risk is computed (he [ollowing day.
by moving forward the whole window by onc
observation and repeating procedurc. Which means
that  implicitly it assumes  portlolio  relurms
distribution do not change within the window. From
this implicil assumption several problems derive ie
ir it is assumed hat all windows follow (he same
distribution. then by this it will mean thal relurns
[rom these windows will be independent and
identically distributed.

A comvenicnt soiution to lot of issucs 15 (0 use
weighted Historical Simulation which gives lower
weights on ebservations that lic further in the past.
This approach is free from calculation of correlitions
and volatilities. Instend it uses hislorical data of
actual price movements o delerming  the actual
portfolio distribuwtion. In ihis way. the correlations
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and volatilities are implicitly handled, In lact he
most important advantage of this approach is that the
Tat-lailed” pature  of sccurity’s  distribution  is
preserved since there is no abstraction to a correlation
and volatility matrix.

(iv) Maonte Carlo Approach
The Monte Carlo metiwod specifies statistical models
for basic risk factors and underlying assets. The
method simulates the behaviour of nisk factors and
assct prices by generating random price paths. Montc
Cuarle Simulation s provide possible portfolio vilues
on a given date T after the present time 0 T = 1. The
Value at Risk (VaRy) value can be estimated [rom
distribution pof simulated portfolie vialues. The
[ollowing algorithm is adopted-:-

e Specily stochastic processes and  process

parmmeters  for  financial  variables  and
corrclations,
¢« Simmlation of  hypothetical  pricing

trajeciories for all inferest variables. Price
changes Hyvpothetical in nature are obtaingd
by simulations drawn [rom specificd
distribution.

= Obiaining prices of assets at time T. P ¢ .
from the simulated price (rajeciorics &
Compule the portfolio value Py = Zwiy Pir

* Repeating steps 2 and 3 number of limes to
form the distribution of the porifolio valuc
P.r

pT

= Measure VARy as the negative of the (1-u)
pereentile of the simulated distribution for
Bt

Thus 1o apply this approach. first we have to calculate
the correlation and volatihity matrix for the risk
factors. Then these correlations and volatilities are
irsed 1o drive a random number gencrator o compule
changes in the underlying risk Mctors, The resulling
values are used to re-price cach portfolio position and
determine trial gain or loss. This process is repeated
with each random number gencrated and re-priced for
cach (rail, The results are then ordered such that the
loss corresponding 1o the desired conflidence level
can be determined.

Monie Carlo Simulation can thus be seen as hvbrid ol
the variance-covariance approach and the historical
Simulation approach. Variance-covariance malrix is
used to drive a Sinulation. The Simulation works
similar to the Historical Simulation. bul instead of
using history, it creates history (known as path) based
on variance/covariance matrix derived from  the
actual historic market data,

The greatest advantage of Monte Carlo Simulation is
that Value at Risk derived from this method uses
pricing models (o revalue non-linear sccuritics for
cach trial. In this way. the non-lincar effccts of oplion
that were missed in the variance-covariance Value al
Risk can be captured in this approach. Monte Carlo
Simulation. having its roots in random  number
generalion is exposed (o sampling error. There is risk
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of running Iess Simulations which adequalely
captures the distribution and this could resull in an
inferior answer,

One of its advantages is Monte Carlo Simulation
generates the entire disiribution and therefore it can
be used, for instance. (o caleulate losses in excess of
Value at Risk. The most significani problem with
Monte Carlo approach is its computational time. The
method requires a lot of resources. especially with
large  porifolios. As a  consequence.  the
implementation may lurn oul o be expensive.
Meverthaless, Monte Carlo will most Likely incrcase
its poepularity in the luture as the costs of compuler
hardware continuously decrease,

(v) Semi parametric Methods

These methods combing (he parametric wilth non-
paramelric teclniques with use ol coneepls like is
Extreme Value Theory (EVT) and neural network
approaches or traditional approaches with  high
reliabilily algorithms o generale data pallerns from
analyzing correlation between various data points and
which give great resulls in the same domain with
amazing ecase of implementation. In sumn, the semi-
paramelric approaches are more promising since they
sirike the balance belween [lexibility and traclability
in risk modelling.

V APPLICATIONS OF VALUE AT
RISK

The uses of Value al Risk [all broadly inlo three
calegorics:  determination  of capital  adeguacy.
performance measurement and supporting to (he risk
N ZErS,

(n) Uses of Value at Risk are:-

(1) Initially. Value at Risk was uvsed as an
information tool to communicale to the
manmagement a feeling ol the exposure 1o
chianges in the kel prices or rtes. Aller
market risk started being implemented in the
actual risk control structure. Value ot Risk is
being uscd to calculate and measure the risk
adjusted performance and compensation, in
addition 1o remaining a verv  powerlul
management informalion system as far as
the risks of investment are concerned.

(i) Firms with market  risk  measurcinent
syslems which apply portlolio
diversification theory can lower their project

risks.

(111) Value at Risk is also important in identifying
the effects caused by substantial future
movements 1o the value of the portfolio.
Bascd on the measurement made by Value al
Risk. the portfolio manager can compare il
with the maxinwim acceplable risk and take
approgriale  measures  either by using
derivatives 1o hedge the position or by
changiing the portfolio components lo reduce
the risk in Trading.
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(iv) In 1995, 10 major central banks realized the
use of Value al Risk in order to assess (he
capital adequacy ratio for market risk and
started their own in house Value at Risk
modeling. OF course. now this has become o
regular practice with most central banks in
developed countries. Thus Value at Risk can
be used in ALM to estimate the changes in
the net interest income and cconomic valuc
ol portlolio equily,

In addition, Value al Risk can be used in
Corporale Applications 1o measure the risk
of forcign exchange exposures. interest rate
changes.  elfeclivencss ol  hedging and
derivatives portfolio. management of credit
risks lor each counterparty. evaluation of
complex transactions (o e undertaken and
investment management in overall.

()

VI LIMITATIONS OF VALUE AT RISK

Value at Risk is ofien criticized as being over-hyped.
based on lorty-year-old ideas of risk management as
said there is nothing new about Value at Risk as a
way of measuring risk. The concept of Valuc at Risk
is very simple but this is also one of the main sources
of critique.  Value at Risk reduces all the information
down lo a single number, meaning the loss of
potentially important information.  For instance,
Value ot Risk gives no information on the extent of
the losses that might occur beyond the Value at Risk
estimate, As a result. Value at Risk estimates may
lead Lo incorreet interpretations of prevailing risks,

One thing that is particularly important to realize is
that portfolios with he same Valne al Risk do nol
neeessarily carny the same risk. Experts sugaest a
method called Conditional Value at Risk to deal with
this problem. Allen E D et o |3]. Conditional Value
at Risk mcnsures the expected value of the loss in
those cascs where Value at Risk estimate has been
exceeded. Value ol Risk has also been criticized for
its narrow focus. Tnils conventional form it is unable
to account for amyv other risks than market risk.
Further criticism has been on the aspeet that Value at
Risk considers only the loss at the end of the
estimation period. bt ot the same lme  many
investors look at risk veny differently, They are
exposed 10 losses also during the holding periad but
this risk is not captured by normal Value at Risk
models, To take 1no account for this. the authors
sugpest o method called coniinuous Value at Risk
modelling,

In addition. every Value al Risk model is based on
some kinds of assumplions which are not necessatily
valid in any circumiztances. Due to these factors, it is
nol a foolprool method- Allen E D et al [1]. Tsai
[29] emphasizes that Valoe at Risk estimates should

therefore alwivs be accompanied by other risk
management  lcelinigues. such as  slress  festing,

sensitivity analvsis and scenario analysis in order to
obtain a wider view ol surrounding risks. The chaoice
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ol & methodology has some far-reaching impacis. The
users should not view models as black boxes that
praduce magic numbers, It's important fo realize that
all thice methodologics for measuring Value at Risk
are limited by a lundamental assumption that [uturc
risk can be predicted from the historical distribution
of returns, The parametric approach assumes
normally  distributed retumns. which implics  that
parametric Value at Risk is only meant to describe
losscs on a “normal™ day, Other wpes of days, such
as crises (Mi=lail events), which happen rarely but
have o scrious impact, do not exist within the
“porimal” view as said on econometric modelling by
Camphell et al [7]. Non parametric & Semi-
Parametric approaches rely on continuous &
dynamic estimation of Value at Risk & use varied
madels 1o estimate the same. ~Allen E D ei al [4).
This weans (hat all three approaches arc vulnerable o
structural changes or sudden changes in market
behiviour. Value at Risk has these imitations which
need 1o be kept in mind while in use:
() I coimot measure risk accurately in extreme
market condilions. because modcling is never
perfeet o decipher risk under sueh conditions.
Il locuses on a single arbilrary point. The
Asgumptions are too simplistic, It cannot capture
model risks. thus requiring the use of madel
reserves also. Volatility alsa keeps varying with
time and is not stable. It uses many models with
a wide varicly of assumptions and methods of
cirleulations, producing dilferent resulls under
different models,
I is basically a statistical measure and not a
managerinl one. It is impossible 1o arrive at a
decision using a single quantum of information,
Another aspect is more important beciuse Value
al Risk ig based upon probabilistic eslimale.
subject Lo certain assumptions. Somctimes. in
real lile cven one percent risk may creale disaster
lor inslilution.
Event and Stability Risks: The main drawback of
models based on hisiorical data is that they
assime that the recent past is a good projection
of fmire randomness. Even il the data has been
perfeetly fined. there is no goarantee that the
future witl not hide nasty surprises that did not
accut in the past. On practical side. there are
Nigh costs o maintaining and operating a Value
al Pask basced syvstem-compuler hardware and
software,  obtaining  price  dale, emploving
expertise analysis. cte, Thus the technique should
be supplemented by Stress Testing. which 1s
explained in the next paragraph.

(e) Parametric Risk: Also known as estimation risk,
paramelcr rish stems from imprecision in the
mensurement ol parameters. Even in a perfectly
stable environment, we do not ebserve the true
expected retns and volatilities, Thus. random
errors are hound 1o creep in because ol sampling
variaton Distribution tiay net be  normal
distributions —in all - given  circuinslances.

(h)

)
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Correlations may not be stable in all the given
gircumstianecs,

Data Mining Risk: This is among the most
msiclious form of risk. It occurs when searching
virious models and reporting only the one that
gives positive results, This is paticularly a
problem with nenlinear models (such as neural
nelwork or chaos models), which invalve
searching not only over parameler values bul
also over different [unctional forms,

(n

VII RISK MANAGEMENT VALUE,
CHAIN (RMVC)

Weiner Z [30] & Risk Management experts like
Dowd Kevin (10) elaborate that Value at Risk is
not single Tincton in e process of risk estimation
and quantification. The level and amount of risk
needs (o ascertaimed  and  then  documented
comprehensively so as to fuel further action. Hence
cxperts reconunend (he implementation of Value at
Risk using in the Risk Management Value Chain
{(RMVC). This process, termed as risk management
value  c¢hain.  will  include the organizational
considerations. role of senior management, 1T
requirciments and Modeling VAR,

() Organizational consideration Firsl important
aspect of creating a risk management value chain
in an institution is (o assess whether the present
arganizalional structure is suitable for risk
control strategy. Two main factors that impact
any assessment are:

(i) Size and vcographical structure: In this,
1o 1vpes ol structures can be assessed: fully
centralized and regional structure, A fully
centralized risk control structure provides
information on a detailed and consolidated
busis o all those involved in derivaigve
sctivilies, This is wsually besl suited [or
regional or small commercial bunks where
there is degree of homogeneity is business
operations ucross Lthe different locations. All
the  important  issues  would be  fully
controlled i the centre. In case of regional
structure.  regional risk funclion coexists
with a ceniralized function at the centre of
the organization, This tvpe of structure
would be suited to large organizations with a
wide geographical span of activities. The
regional contral arca would look afier and
coordinatc risk control activities of a routine
malure on day to day level with the
responsibility of limif reporting and control.
Central office would control over all .isk
strategy like limit formulation, consolidation
of risk profiles. performance  analysis.
reviewing risk sirategy and assisting in goal
Tormuilation
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(ii) Existing functional involvement: The
existing  lunctional  structure  of  an

arganization should be reviewed in the light
of new changing oricntation of the risk
managetient area. Some rationalization of
the exisling function is inevitable. The
review  should be conducted over a
reasonable period so that the potential
barriers are removed.

(I Role of senior level management: Another
important  consideration in  establishing a  risk
management value chain is the role plaved by the
sendor  management  in this  respect.  The  top
management is primarily responsible for developing
the notion of an inlegrated risk cullure. Since
derivative exposurcs  are unique  in nature  and
different from other rsks. it is essential lo creale
appropriate  cnvironment  and  culture  in the
organization. For this the top management should
sponsor Lhe risk culture. assume reponsibility for
risk factor and establish objectives.

(¢) Information & Technology requirements:
Information requiremenis of the participants in the
risk management process are essential characteristics
of an integrated risk area, Different levels of
information are required to the participants [or
making decisions. Two inter-related aspects are
considered such as, tactical vs. stralegic user level
and timeliness of information.  Strategic level
information relples to senior level management,
which need information for taking strategic decisions.
The information moves from top to bottom. All such
matters regarding [irm profits. level ol expense. risk
budget, tading limils and derivative performance arc
provided al the sirategic level. Tactical level
information reltes o exposure supervision, The
focus would be on detailed information. which
includes produet. pricing analysis. incremental risk
caleulation.

This also incluees portfolio exposure breakdowns and
mark (o model risk calculations and so on, Both level
of informalion is cssentinl for integrated risk
management.

The most imporiant point in the risk estimation is that
information must be provided as quickly as possible
to the right person because risk information can be
critical to inaking mitigating decision. In this respect.
it is cssential o develop real time syslems. This
system provides up to the minute market information
for factical information requirements. Provision of
risk management mformation is a cost/benelit trade
off, requiring carcful analysis to ascertain the level
and intensity of information required.

(i) Analytical choices: Afler cstablishing a
sound  organizational  structure  and
appropriaic information network, another
aspect which neced to be considered in
creating o risk control mnalytical functions.
are s [ollows:
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(ii) Constructing building Dblock approach:
The management of risk cxposures is a
complicated task which neceds cxperiise,
adequale  sources and appropriale
information requirement on various aspecls
like credit, market, liquidily, cle. Various
methodologics and toals ure used for risk
analysis.  Hence, in  order 1o aveid
duplication of efforts in constructing risk
measurcment approaches, a small number of
analytical approaclics should be followed 1o
form the building blocks upon which further
analytical method can be constructed.

(iii) The risk continunm: The basic objective of
the risk continuum relates (o compalibility
wilh two miain components ol integrated risk
system: a centralized risk  mumagement
function and a performance measurement
system. which computes return unit of risk
using various methodologics. Key clement
in risk continuum approach is an awarcncss
of creating ecfficiencics whieh can  be
measured in both time and cosl,

(iv) Choosing the models or Methodology-
Allen D.E and R.J. Powell [1, 2& 3]
discuss that this relates to (he selection of a
particular suitable methodology or set of
methodologies for the task of risk
management. In this process varions aspecls
like suitability 1o portfolioc composition.
Mexibility in relation to different visk types:
speed versus accuracy (rade off and essentinl
back-testing are taken into consideranion,
Flexibility is important becanse it needs lo
ascertain whether methodology is subject (o
desired or required adjustments or not
because some models may not be so fexible
lo accommodale  requirciments.  Speed
versus  accuracy consideration highlighis
the model efficiencics or the lack of il and
need 1o be balanced for o thorough
asscssmient. Suitability ol particular
methodology  Tor managing o derivative
position/exposure depends upon majure of
the position and market is importanl. - Back-
testing / stress testing should be done
carefully while selecting a particular madel
or methodelogy. as if is essential. [T na back-
testing plan is formulated. it 1s quite possible
that misleading information e
commutticaled not only lo decision-mikers
but also 10 the regulators of the organization,
Back-testing 1s concerned to cvalumting 1he
performance and ils actual expericnee in the
market to the risk model. There is no poinl
in opting for a complex solution which docs
not lent itsell 1o be benchmarked agaimst
actual resulls.

VIII CONCLUDING REMARKS

As lhe complexily in markels increases. [irms are
being forced to implement risk management sysicms
and procedures to compete cffectively in the market
place. Risk Managers estimate that Value ot Risk
concepl will be an effective tool for risk management
in varied perspectives in all institntions ol markets
where risk interfaces with business operations, As a
highly comprehensive risk measure, Value at Risk
summarizes  risk  cxposurc  through o single
quantitative parameter. 1 is importani thar accurale
cstimation of Value at Risk is donc [or, as companics
control and manage risk-bearing business activities,
Despile weaknesses of Value al Risk concept. it is
probably the best available technique for measuring
the risk for a large and complicated porifolio.

Value al Risk has proved to be vehicle through which
modern financial expers and cconomists rely, Users
of Valuc ul Risk should be awire of deciding level of
return at particular degree of risk. Hence. il may be
used with utmost caution and in conjunction with
siress  tests  because it is  highly  mathematical
methodology with a plethora of grade svmbals,
equations and derivatives. The Concept of Value at
Risk is nol like a black box. More than one approach
lo calculate Value at Risk should be followed to
assess and predict Value at Risk. Further oulputs
from these systems should then be adjusied and
followed by rigorous stress lesting.  Market
Participants are still deciding about applications of
this unique concepl lo manage risks, and i is
expected that it is going lo change the win Torward,
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An Empirical Study of Long Run Relationship between Spot and Futures
Prices in Indian Financial Market

Ish Gupta', Richa Bhatia®
1*2B588. Bhapal (M.P.) lncia

ABSTRACT

Thes paper aims 1o analvse the long run relationship between the Jinures and spot exchange rates of Jour currencies
(CUSDINR, EURQINR, GBPANR and JPYANRY) The data was tested for stationarity, cointegration and
causality, and the resulis affirm that a long run relationsiug exisis aneng the futures and spot exchange rates, The
findinges are very stgnificant for policy makers, nvestors. and mavketers smee i provides a relfable forecast of
exclumge rates i the filres markel which measwres lo effectively imanage the Fsks.

Kepwords: Fuiures. Vector Aulto regression. Granger Causalily. Engle-Granger und Johnson's Cointegration,

I INTRODUCTION

The price discovery function is dynamic in the markets.
and the information  dissemination,  gathering  and
interpretation ol news. among (he investors affeets the
prices of the markels. The ellective measurcment of any
price discovery process by the swifl adjusunents of the
prices from an old equilibrium to the new equilibrium
due to the arrival of new information in the markel.
Three main components of ecmpirical research in
international finance are the determination of [loating
exchange rates, the foreign exchange market efficiency
and interest parity.

The importance of this topic 1o government
policvmakers. firms. investors. and cconomists and the
ready availabiliy of data have resulted in a large
volume of rescarch in (his area, The importance of this
lopic for policymakers is sipnificant for assessing the
performance  of  allernative  inlernational  fnancial
systems. The current system of controlled floating
differs sigmficantly from the exchange raie syslem
which existed  before 1971 and  from  ‘extbook
descriplions ol freely Nexible rates. Govermnenls no
longer seek 1o naintaim fixed parilics: neither do they
forego dircet intervention in the foreign exchange
nmurkets. The majority of the extraordinary created
cconomics glided their swapping scale in mid-1973,
aller the end of the post-war Breiton Woods
arrangement of fixed trade rates. While there had boen a
broad scholaslic question on the overall benefits of fixed
and drifting rade rates, this exchange had been carned
ot al a generally speculative dimension. The summed-
up sk.nming routine wive analvsts the observational
mlormational  collection required to determine  such
schinlastic question, jusl as raising increasingly quick
approach issues. Much of the international finance
literature produced i the decade afier the move o
generalized Noanng focused on the developmient and
estimation of cmpirical models of Noating cxchange
rates. Therefore. for evaluating the futures and spol
market linkages. currency  distortions and.  efficient
currency market diignosis, the eurrent siey examines
the four currencies long term relationship mmong their
spol and Mtures marken

11 REVIEW OF LITERATURE

Judge and Reancharoen (2014) analysed the lead-lag
relationship im the Stock Exchange of Thailand (SET)
and Thatlind's derivatives market between the futures
and spot markel. The Granger causality test indicated
that the SET30 index leads SET50 index futures. The
resulls suggest thal assimilation of new market-wide
information in the Thai spot stock market was faster
than the fmiures market. Kalantzis and Milonas (2013)
examingd |he price correlation and impact of the
introduction ol electricily futures on the Spol-price
volatility ol the French (Powernext) and German (EEX)
clectricity markets. Bivariate VECM-GARCH model
results incicaled that they had decreased spot price
volatility, The study suggested that all stakeholders (i.e.,
producers. consumers. traders. investors) benefited from
the volatilinn reduction. Kang, Cheong and Yoon (2013)
analvsed the volatility spillover in Korean spot and
Mitures markels of KOSPI 200 spot and futures contracls
by using three high-lrequency intraday data. Bivarinte
GARCH models resuls indicated o strong bi-directional
cansal relationship between futures and spot markets,
strongly sugpesting that bi-directional volatility.

Kenneth and Soltan (1993) analysed  the  [ong-run
cointegraling relationship between financial asscts and
the dynamic mature ol the distributions of the asscls on
hedging for the British pound. the Canadian dollar. the
German mark. the Japanese yen, and the Swiss [ranc,
The risk=mininnzing futures hedge ratios were estimaled
by using the bivariate ciror correction model with a
GARCH cror structure. The result suggests the
dyimic hedging sinegy proposed has the potential
risk reduction to offset the transactions costs for mos
imvestors. Lien (1996) stressed on the importance of
mcorporating  the  comtegration  relatienship  into
statistical maodelling ol spol and fulures prices. He
found that Hedge ratos and hedging performance may
change shamply  when ihe cointegrating variable is
mistakenly omived lvom the statistical model. “The
studv  concluded  that a hedger who omits  the
cointegration relationship will adopt o smaller than
optinal fwures position. which results in a relatively
poor hedee performanee and derived that the hedger mis

2051



AAnuzandhan - Rabindranath Tagore University Journal Vol. IX/ Issue XVII September 2019

specifies spol and futures price behaviour by modeling a
partial cointegration syslem, instead of the complete
cointegrilion svslem’™.

Rosenberg and “Iraub (2006) compared price discovery
of lorcign exchange spot and futures market at Chicago
Mercantile Exchange. The study was conducted on data
ol “International Monetary Market division of CME and
concluded that both foreign currency fulures and spot
respond 1o wnique information relevant for exchange
rate determination”. Sehgal. Ahmad and Deisting (2014)
examined the spot and {ulures prices price discovery
and volatility spillovers of four currencies USD, EURO.
GBP and JPY with Indian rupee at Multi-Commodity
Stock  Exchange (MCX-8X) and National  Stock
Exclimge (NSE) in India. The resulis concluded that
long-term cquilibrium relationship between spot and
futures amd belween futures markets, and in short
futares price leads spot price and the opposile is irug in
the long run. Tse. Xiang and Fung (2006) examined the
price discovery ol the floor aud clectronically traded
curo FX. and Japanese ven [ulures markets and (heir
corresponding loreign exchange spot markels. The
Flasbrouck information share model (1995), and the
Gonzalo and  Granger permanent-transitory  model.

I METHODOLOGY

It is a descriplive sindy lo examine the long-term
relationship between spotl and futures prices of the four
currencies by employing standard econometrics lools.
The sample consists of the “USD/INR, EURQ/INR,
GBP/INR and JYN/INR™. Sample period for the study
is from the commencement of futures trading of the
respective currency Mutures to 31 March 2016 in case of
the futures and  spot prices of currencies, Data
Collection of Forcign exchange rates was collected from
the database of NSE. RBI. Federal Reserve. United
Stales. Bank ol Englund. Bank of Japan, Europecan
central biank, Variables lor the study are:
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(1995) were used and results show that electronic
trading facilitates price discovery more elficiently than
[oar trading.

Theissen (2012) used threshold error correction model
(TRECM) to unalvse price discovery by using arbitrage
opportunitics to affect relurn dynomics. His Model
estimated through quoic midpoints, and lime-varying
transaction costs. He concluded that the friures markel
leads in the process of price discovery and the presence
of arbitrage opportunilics cffect the subtletics of the
pnce discovery, Gupta and Bhatia (2019) analysed the
relationship between the spol and Tutures values of the
indices of the national stock exchange. The resull was in
casc of cnx nifty 50 there was a long-term wiidirectional
causality from spot to lutures. for the other two indices
there was bidirectional causality, Yang, Yang and Zhou
(2012). Bohl. Salm and Wilfling (2009). Cabrera. Wang
and Yang (2009). and Chen snd Gau (2009) have
established unidirectional causality from spol markel o
the futures markel whercas Bohl ¢t al, (2011), So and
Tse (2004). and Kang et al, (2006) have concluded their
study with unidirectional causality from futures to spot
market,

(a) Daily closing price of the spot exchange market for
“USD/INR, EURO/INR, GBP/INR and JYN/INR™
during the sample period.

(k) Daily closing price of the futures exchange market
for “USD/INR, EURO/INR. GBP/INR and
JYN/INR during the sample period.

For cvaluating the long run relationship between the
spot and future markels exchange rales. standard
cconometric tools are applied. The time series data of
the four currencies of spot and Muures were tested for
stationarily by ADF and PP tests. The various analytical
procedures include descriptive statistics. Engle-Granger.
Johansen's co-inlegrition lest. VAR and cavsality lesi
based on VECM.

IV RESULTS
Table 4.1
Descriptive Statistics
Galibien s ___USD/INR EURO/INR GBPI/INR JYNINR |
Futures Spot Futures Spot Futures Spot Futures Spot
Mean | 54295 54,160 71.088 70,914 87.472 §7.259 58412 | 58255
Median 33.095 33.579 | 70.538 70.334 $7.635 87.524 37.310 | 57.140
Maxinmmn 69.063 68,778 | 91,375 91.468 106.765 106,028 | 71.920 | 72,120
Minimum | 43915 | 43790 | 56235 56.070 63,833 03.647 47.135 | 46.930
Std. Dey, 7495 7459 71.778 7.754 11,882 11.845 3.729 3.726
Skevness 0.246 0:246 0.284 1.283 0194 -0, 193 (1.355 .570
Kurtosis | 1612 1.613 2.255 2.248 1.557 1.355 | 2473 2,497
Jarque-Bera | 164,421 | 163903 | 54298 54.882 138.25] 138 430 03.605 06,272
Probability 1.000 0.000 (.000 0.000 0.000 0,006 0.000) (1,600
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The descriptive statistics of 1he four Toteign exchange
currency prices arc shown in table 4.1, The mean value
of USD/INR futures is 5:0.295 and spol is 54.160. The
skewness and kurtosis of USD/INR [utures is 0.246 and
1.612 respectively. and skewness and kurosis of the
USIV/INR spot markel is 0,246 and 1.613 respectively,
both the skewness and kurtosis of USD/INR futures and
spot [alls within the normal limits. The Jarque-Bera p-
value suggests that the series do not follow normal
distribution. The mean value of EURO/INR futures is
71.088 and spot is 70,914, The skew ness and kurtosis of
EURQ/INR futures is 0.284 and 2,255 respectively, and
skewness and kuriosis of the spol market is 0.283 and
2.248 respectively. Both the shewness and Kurlosis
EURGQ/INR futures and spot all i the normal limits,
The Jarque-Bera p-value sugzcsts that (he serics do not

ISSN: 2278-4187

follow normal  distribution.  The mean  value of
GBP/INR fulurcs is 87.472 and spot is 87.259. The
skewness and kurtosis of GBPF/INR [utures is -0.194 and
1.357 respectively, and skewness and kurtosis of the
spot murket is -0.193 and 1.353 respectively. Both the
skewness i Kurtosis of GBP/INR Tutures fall in the
normal linits, The Jarque-Bera p-value suggests that the
scrics do not follow normal distribution. The tean
value of JYN/INR futures is 38.412 and spot is 38,255,
The skewness and kurtosis of GBF/INR [inures is 0.5355
and 2.473 respectively, and skewness and kurtosis of the
spot market is 0,370 and 2,497 respectively. Both the
skewness and Kurlosis of GBP/INR fuures lall in the
narmal limits. The Jarque-Bera p-value suggests that the
2y wries do not follow normal distribution.

Table 4.2
- Results of Unit Root Test
Variables ADF Test Phillips-Perron Test
At Level Int, Tre. & Int. NI & NT Int, Tre, & Int, | NI & NT
USD/INR LFUT -0.773 -1.947 1.733 ~().865 -2,16Y 1.376
USD/INR LSFOT -0, 8- -2,041 1.637 -(),881 -2.155 1.393
EURO/INR LFUT 1314 -1,739 (.350 -1.300 -1.737 0,360
EUROQ/INR LSPOT -1.371 -1.790 0.516 -1.337 -1.779 0.508
GBP/INR LFUT -1.116 -1.836 1.033 -1.133 -1.930 1.010
GBP/INR LSPOT =1,030 =1.766 0,985 -1.096 =2,045 (0.896
JPY/INR LFUT -1.866 -1.873 0.405 -1.880 -1.587 (0.403
JPY/INR LSFOT -1.874 -1.881 0.379 -1.870 -1.876 0.384
At 1st Difference
USD/INR LFUT =3L310 -31.302 =31.245 =40.599 =), 588 =401, 589
USDY/INR LSFOT 42788 -42.777 =12.736 =12 814 =42 803 -42.773
EURQ/INR LFUT -33.024 -33.012 =33,027 =34,9494 =34 V87 =35.004
| EURG/INR LSPOT =35.38Y =313.578 -35.3093 -35,568 =33,530 =33,373
GBP/INR LFUT =AAY -35.412 =3a.401 -35.508 =35.448 -35.505
GBP/INR LSPGT -37.327 -37.320 -37.312 37,436 =37.426 =37.433
JPY/INR LFUT 37508 -37.505 =-37.515 1 =37.495 =37.492 =37.503
JPY/INR LSFOT -i8.271 -38.206 -38.279 -38.273 -38.208 -38.281

Int. = Intercept; Tre & Int, = Trend & Infercept: NI & NT = No intercept & No Trend

The spot and futures prices of (he four currencies were
lested for stationarity by applying augmented Dickey-
Fuller test (ADF) and Phillips-Perron (PPy 1est. The
results of both the unit root lests are shown in table 4.2
both these tesis were applied with intercept. trend and
intereepl, and no intercepl and no frend ot level as well
as at fivst difference. [0 was analvsed that o level for all
the four foreign exchange currency prices in both spot

and futures series. the unit root is present. So. both the
tests were applied afler first differencing of the series
with intercept, trend and intercept. and no intercept and
na irend. The results show that all the lour-forex spot
and  [utures prices become  stationarny  al the first
difference as no unit root is present in the spot and
futures of the four currencics.
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Results of VAR Lag Order Selection Criteria
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HOQ

* indicales lag order selected by the criterion

Lag | LR | FPE | AlC [ SC
USI/INR
0 12307.220 0.000 -16.321 -16.303 16,315
1 136.697 (0.000 =16,392 -16.362% -16.381
I 21,638 0.000 16,400 -16.358 16,384
3 19.288* 0.000 16,406 -16.352 -16.386*
4 9251 0000+ -16.406* -16.340 -16.382
5 5.323 0,000 -16.405 =16,327 =16.3706 s
. 6 8691 0000 16406 16,315 -16.372 :
7 5132 (3,000 -16.404 =16.301 16,366
3 12307220 0.000 -16.321 -16.303 16,313
EURO/INR
0 NA (0.000 -9.902 -0.895 -9.900 ;
I 8794981 0.000 -13.839 -15.818 -15 831 i
2 107.250 0.000 -15.907 -15.87086* -15.803
3 18.457% 0.000% -13.913% -13.864 -15.893%
] 1.237 (1,000 -15.900 -13.843 -15.883
5 9323 0.000 -15.910 -15.831 -15.881
6 5,049 0.000 -15.908 -15.815 -15.874
7 7443 0.000 -15.908 -15.801 -13,868
GBP/INR
0 NA 0.000 -9.366 -9.359 -0 304
1 99.46.575 0.000 16,073 -16.031 -16.063
2 113.113 0,000 -16. 144 -16,107" 16,130
3 22,778 0.000 -16.154 =16, 104 -16 135
2 4 2,123 0.000 -16.150 -16.083 -16.126
3 16,496 0.000 -16.153 -16.077 16,120
6 8,950 0 000 -i6G. 136 16,063 -16.122
7 10,959 ().000* -16,138% =16.05] 16,118
3 4:237 0.000 16,136 -16.034 16111
JEY/INR i
0 NA 0000 -0.826 0819 823
I R 0.000 -15.031 15,009 15023
2 78.553 (000 -15.079 -15.042% S15.063%
3 0,193 0.000 15.080 15.020 BT
+ 9,083 0.000" -15.080* 15,016 15056 |
5 5376 0,000 -15.079 -15.000 15,049
0 10.094* ).0(M) =13.080 =14.987 13,045
7 3492 (1,001) =-15.079 =14.971 -13.038
8 48 0.000 15075 -14.933 d5020

EURQ/INR. -16.107% for GEP/INIR and -15.042* for
JPY/INR, Therefore for further analysis. the optimum
Lug lenpth 2 is considered for calculating co-integration
as well as causaliy among the spot and  [utures.

Table 4.3 shows the results of Veclor Anto Repressive
Lag Order Selection Crileria sclected by the various
criteria’s. The optimum lag lenpth of 2 was selected by
SC with values -16.362% [or USD/INR. 13 87086% for
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Table 4.4

Results of Engle-Granger Cointegration Test

Dependent tau-statistic | Probability I z-statistic Probahility

USD/INR

LFUT -38.353 0.000 -1639.686 0.000

LSPOT -38.339 0.000 -1639.883 0.000

EURO/INR

LFUT -32,223 0.000 -1225.432 0,000

LSPOT -32.229 0.000 -1225.682 (.000
GBP/INR

LFUT =34.06Y 0,000 -1306.418 0.000

LSPOT -34.070 0.000 -1306,482 0.000
JYN/INR

LEUT -36.739 0.000 -1413.435 0,000

LSPOT -36.764 0.000 -1415.643 0,000

The Engle-Granger Cointegration Test resulls are shown
in table Table 4.4 which reflecis the long term
cointegration of the spot and [nnires of the spot and
futures prices of the four currencies. The lest was
applied considering fulures as the dependent variable

and also spot as the dependent variable. The tau
statistics and z statistics values along with their p-values
strongly suggest that the futures and spot values of the
USD/INR, EURQ/INR. GBP/INR and JPY/INR scrics
are cointegrated in the long rn

Table 4.5
Results of Johansen’s Cointegration Test
Hypothesized No. of CE(s) F.l:}"‘:: SI:I‘::EL Cl-i'i('f'i.l|l):;;}'lllv Probability
Unrestricted Cointegration Rank Test (Tracc)

USD/INR None * 0. 184 380,397 15,493 0.000
USD/IMR At most | 0.000 0.479 3,841 0489
EURQ/INR None * 0.201 336.143 15.495 1,000
EURQ/INR Al most | 0,001 1.641 384 (.200
GBF/INR None * 0,187 308.817 15.495 0.000
GBE/INR At mos! 1 0,001 1.157 3841 .282
TYN/INR Nene # 0.211 335 881 13493 0000
JYN/INR At most | (1.002 3.378 3841 ().039
Unrestricted Cointegration Rank Test (Maximam Eigen valug)

USD/INR None * 0188 380.117 14.263 0.000
USD/INR Al most | (1.000 0.479 3.841 (1,489
EURQ/INR None *# {1,201 334,502 14.265 1,004
EURO/INR Al most | 0.001 1.641 3841 (0.200
GBP/INR None * 0187 307.660 14.263 0,000
GBF/INR Al most | 0,001 1.157 841 (1,242
TYN/INR Nene * 0211 352,304 14,263 0000
JYN/INR AL most | n.0n2 3,578 3841 0.059

# denotes rejection of the hypothesis at the 0.05 level

spot and Tutures of USD/INR. EURO/INR, GBEF/INR
and JPY/INR. And the resoll also suggests that there
exist one cointegrating relationship between the spol
and the Tutures values of USIVINR, EURO/NR.
GBEP/INR and JPY/INR,

The results of Johansen's coltilegration (¢4l are shown in
table 4.5 of the spot and futures priges ol the four
curtencies. The trace statistics and cigen values along
with their p-values reject  (he Inpothests il ne
cointegraling cquation which can be hnpothesized in
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Table 4.6
Results of Pairwise Granger Cansality Test
Null Hypothesis: F-Statistic
USD/INR spot does not Granger Cause USD/INR futures 8140 0.000
USD/INR daes not Granger Cause USD/INR spot 525,925 0.000
EURO/INR spot does not Granger Canse EURO/INR futures 4.973 0.007 |

Probability

EURO/INR futures does not Granger Couse EURO/INR spol 342220 0.000
GBP/INR spol docs not Granger Cause GBP/INR fulures 4454 0.012
GBPF/INR futures does not Granger Cause GBP/INR spot 469413 0.000
JPY/INR spot does nol Granger Cause JPY/INR [uturcs 9.289 0,000

288,471 0.000

JPY/INR lutures does not Granger Cause JPY/INR spol

The results of pairwise granger causalily lest are shown
in table 4.6, The analysis rejects the null hypothesis as
the p=value is less than 0.05 in bolh (he cases
Therclore. it is accepted that USI/INR spol causcs
USD/INR futures. and also USD/INR [ulures causes
USD/INR spol whereby confirming the bidirectional

V CONCLUSION

[ impeccable operational financial markels, ideally the
arrival  of  new  information  should  be  reflected
simultineously in the underlving spol market and the
corresponding derivative market, However. in reality,
information may be spread in one market first and then
transmitled to another market due (o the limitation in the
markel. The study confirms the existence of long-tun
cointegration between futures and spol prices ol the four
currencies examined. and the study alse concludes that
in Indian currency market, futures and the spol prices of
the investigated currencies have bi-directional causality
which may provide imponant  guidance on  the
understanding of imformalion transmission amonyg the
market participants. Our results are in line with Jackline
and Deo (2011), Pizzi ot all (1998). Roope and
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ABSTRACT

Backgronnd and Ohjective: The marketing strategies used by retail stores cannol be adopted by a unorganized
retail pharmacy store as such since it operates within o regulatory exvironment. In consideration af this in
conttnueation of our previous study, an attempt has been made fo identtjv jfactors which may be beneficial 1o
norgenzed retafl pharpiacy store. Method: 2 questionnaire consisting of twepiv nine questions were designed. The
responses were ohlaimed unorganized refail pharmacy of Malwa Region of MP. Total 143 unorganized pharnacy
stores were randomiv selected for the present studv. The obfained responses were subjected (o fuctor analysts,
Results: The factor analysis identified four factors, have heen termed as brandimg, customer service, ancillary

serviges & Products aid competitive pricing.  Conelusion: !l was found thal apmong the four faclors, cusiomer
service 15 one of the significant factors which affect the sustainable growih of the refail unorganized pharmaocy
slepe

Key-waords: Unorganized retail pharmacy, marketing strategics. cuslomer service, branding,

HINTRODUCTION

The pharmaceutical scctor in India is ong of the fast
prowing scctors and retail pharmacy store is a live
link  between  inlermediate costomer  and
customer/consimer.  Retail pharmacy  business s
consicdered one of noble profession throughout the
warld, The imcreising population, awareness aboul
health issues. health insurance and Avushiman Bharat
(Health Tnsurance Scheme of Government of India)
scheme keep on retail pharmacy business lucrative.

The retail pharmacy  store  operates under the
regulatory  environment;  therefore,  marketing

stralegies used by other business cannot be adopted
m toto. Further. entry ol organized and e-pharmacy
are going to be a challenge before the unerganized
retail phanmacy . A lot ol studies have been made on
marketing and sales strategics or refail business, but
so [or, [ew studies on unorganized pharmacy store
were reported, ( Chaganti. 2007, Ganesan el al,,
201 1L.Gayre201 1)

In a studv., Avub et al. (2017) described  that
deficiency  of cmplovees in Food and Drug
Adminisiranon  department as well as on  line
pharnagy ave the challenges, 1t was reported that it is
dilfficult to keep watching approximate 90 million
unarganized retail plhivmacy stores. Similarly, (he
convinee provided by the online pharmacy is also
affects the business, Ayub et al. (2017) also reported
constmer belivior and preference o a particular
unorgamized  retnil store. It was  observed  (hat
seographical location and word to mouth publicity
were (he factors wiich contributed  significantly.
Further. preference among  the newrby  store was
lound o be affecied by compelitive price and
wailabilinn . of FMOG products,  According 1o
Rabbanee ¢ al (2013), the employee ol retpil slore
Bad 4 signilicant elfect on customers perceived value.
trustamd Tovalis Hamil et al, (2014) has reported that
non replacement and non availability ol expected
Drands were the mjor problems belore the more

2058

expertenced retail pharmacy.  The high over ihe
counter sale and good rapporl with nearby physician
were Tound to be signilicant prospect ol retail
pharmacy Bonnal et al, {(2014) has described that
competence. personnel relation, listening skill and
stock of medicine were the key paramcters for
customer  satisfaction.  According (o a  study
conducted by Sreedhara et al. (2013), unorganized
relail pharmacy store never relied upon the big
promotional activities, Linu et al. (2013) described
that paticnts were satisfed with the availability of
medicine. time laken for billing and dispensing,
approach to pharmacist and location of the retail
pharmacy. The inleresting observation was thal most
of the customers were dissatisfied on services such as
advices on current heallh problem, general advice on
medicine nund counseling services on side effects of
drugs. Narvan ¢t al. (2011) reported that availability
and professional knowledge of pharmacists need Lo
be enhanced and dress code for a phanmacist may
create a professional image in society. Ganeshan ci
al, (2011 has described thal consumer/customer
woulld rely on the community pharmiacist’s choice
when puwreliasing o non  prescription  medicine.
Tripathi (2009) revealed that customers prefer to
purchase medicings always [rom ihe same reail
pharmacy that s situnted at 0 to 3 km from (heir
residence, Inow study, Tripathi et al. (2009) has
reporied that choice of retail pharmacy is decided by
Family not an individual. Patl et al, (2008) has
sugpested that in the present scenario pharnmcist
must get nvolved in the patient counseling, drug
information. advice on dug therapy in pregnancy,
advice on smokiig and drnking,

ln consicleration of above. we (Sharma et al, 2017)
have indentificd eight Tactors. which  affect (he
growll of the remil pharmacy store. The factors
identificd are based on the perceptions of the
customers/consters. In continuation of this, we
have conducied o survey based sindy which was
based on responises (rom the retl pharnacy,
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IHMETHOD denied 1o share their complele demographic
informalion: hence responses ol these eight were not
included for the present study. Reliability of the

Survey method was uscd for (he present study, For ; ! i
questionnaire was found lo be 0.79 with sighificant

the study, unorganized rctml pharmacy stores of

Malwa Region of Madhya Pradesh were targeted, validity.

[nitially. sell made questionmaires were designed on (a) Factor anmalysiss The factor analysis  was
the basis ol review of literature, discussion with performed (ot the identilication ol the marketin

pharmagist., medical represcntatives and strategies ofunorganized retail pharmacy store’,
academiciins. The questionnaire hastwo parts namely The factors were extracted by principle
Part | and Part 2. Part 1 consisted of demographic component analysis applying “arax with Kaiser
information ol respondents  (unorganized  retail Normalization rotation method. The Barmlctl test
pharmacy)  as  geographical  location  (near cf Sphericity was significant at 406 degree of
clinic/hospital or in the colony or near Bank/Posi freedom  which  showed the presence of
office/Bus  Slation/ Railway Station/Main Road), significant corrletaion among the variubles.
duration of the operation (less than one year or 1-3 Kaiser-Meyer-Olikin (KMO) was also performed
veurs or 5-10 years or 10 years and more), averige for sample adequacy which measures whether
daily salc (Uplo Rs. 3000/- or Rs.5001-Rs.15000/- or lhe distribution of wvalues is adequate [for
Rs. 15.000- Rs. 30.000/- or  Rs. 30,001land more), conducting factor analysis. A high value (0.735)
number of branches of retail pharmacy in the city, of this stalistics indicated that appropriateness of
tvpes of customers (Individual or  Institutional or the factor analysis for the data collected. (Table
both and urban or rural or beth), Part 2 consisted of 1) Questions/statemnent with loading values more
twenly nine questions.  For the purpose of gathering than 0.500 were considered statistically
information, total 145 unorganized retail pharmacy significant, (Table 2)

stores of Malwa Region were randomly selected.
Among the 145 respondents, eight respondents were

Table 1
o= ras KEMO and Bartlett's Test
Kaiser-Meyer-Olkin Mengure of Sampling Adequacy 0.735
Approx. Chi-Sguare 2866948
Bartlent's Test of Sphericity dr 406
B Sig. 0.000

Talde 2
o Foctors JI_!'!!!__!I_lll‘.kliIIIIN o

SN P biars

S . _
| The established nume of te phannaey helps in more

aing the Dusiness ol medical

|
i ; e e o

‘ Sk r;.-i\\jl:;'||!7_ i_ﬂl_l‘ll;\'l‘\‘ll‘.‘:i#u‘.‘ the business of medical store,
I‘_\.r:_\.n helps in incrensine the business ol meiicul slore,
A printed corry bag or s envelope dlepicting informton of medical store mpenlng
| tine, informotion of disenunt, additional facilities cte) helps minerensing e
| hiiness of medical stoe, o
A owa costiehic brand helps in inaeasin

| slore,

s of eilica | stone

i hisiiness of mediesl store

wishes on spevinl ocensions of customers ke hirthikay, man .
i versary wnd festivals elps domaioeining o bond of coswomer wili the niedical
| slon
I l'.u|||»f..k||'rn‘».“-__v;-|u.|wu fioiim Ciistining Iu-||u. T dncreasinge the Basiness of meilical
| ston
0 T s | Pharmacidt shold be available round e clock on e niedical done
WII : Prowiding Icilities like weighing nuicinme, Dlocd pressure motterure ald diroking
| satter o the suststner helps in inereasing the Bisines- ol | st
Pyl Free Bealilh check up cnmp by the medical stor helos inincreising the business ol
micdical slure.
Mamntaining herbal medicines’ stock on medicnd stiee Bedps o creasiing the
L= aness of tiedical store,
e \ ol .il':ll'} elinie alim it medicnl <tore helps in ncrcasinge the bisiness ol
{ edival stire. e
. Sale of peneric medicines Inercities tumover,
| it [ Providing meae discounts as eompared (o ompeiitons Belps mmcensmy the
(TR ‘l-n s s of miedival store.,
L 1ot 17 Tovalny
T SRS
s ol medicinges Tromy time o Goe by Satonoad Pocoge Xlieeag ol

s e pralfe ol b ness,
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Il RESULTS AND DISCUSSION

The survey method used was appropriate for the
present study., The responses were personally
collected, which offers an opportunily Lo interact with
respondents  (pharmacist/manager/owner  of  the
unorganized retall pharmacy  stores). The approach
adopled has served benelcial for oblaining accurate
responses. The study was based on (wenly nine
questions /stalements, (hus in order (o reduce number
of variables, factor analysis was performed on SPSS,
The Barrletl test of Sphericily was significant at 406
degree of freedom which showed the presence of
significant correlation among the variables. Kaiser-
Meyer-Olikin (KMO) was also performed for sample
adequacy which measures whether the distribution of
values is adequale for conducting fuctor analysis. A
high value (0.7353) of this statistics indicated that
appropriateness of the faclor analysis for the data
collected. Questions/statements with loading values
more than 0.300 were conosidered  statistically
significant. The [actor analysis has generated four
factors. which have terimed as branding, customer
service, ancillary services and products. competitive
Pricing inconsideration of nature of
questions/stalements.

(a) Bramding: Name is a game in every type of
business.  Similarly  branding  of  retail
unorganized  plarmacy  store has become an
important positioning stralegy in a cul throat
competitive environment in India. Branding of
an unorganized retil pharmacy store does nol
focus on creation of o privade label but create
unicue store identity. In India unorganized retail
pharmacy store sclls muli brand pharmaceutical
products as well as generic formulations. Here,
the task becomes more dilficull, For creating a
brand a lot of continuens clforts are required as
customer’s memoivlior o good experience is
short, bul o negalive experience such as non
availability ol particuior brand prescribed by
physicians will stay with him lorever. This
clearly indicates  that  unigque  identity ol
mnorganized retail  phannacy  slore is very
important. The Unique identity can be created by
adopting level ol consisiency  among  he
products and services available. This factor
consists of seven questions/statements.

Customer Serviee: A loval customer s a source
of income for iy years. The loval customer
keep on purchasing drugs while the cuslomer
feels that he/she s setiing better value than what
could be achieved by swiltcling 1o another retail
pharmacy.  In pharmaceutical  marketing  and
selling. customer losalty can be developed by
not only selling qualiy products but selling in
the quantity requurcd. providing advice Lo patient
and taking puidunce from the preseriber, if
required and information aboul manulacturing
and expiry date ol the product. Along with this

(h)
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continnous [ollow up to regular customers: This
factor consists of [ive questions/stalements.
Ancillary Services and Products: In the present
time number of paticnts sullering from life siyle
discascs such as diubetes. hyperiension, and
depression are continuously — inereasing,
Simullancously,  health  awareness s also
increasing. In the light of above [acts, it is
beneficial to offer ancillary services and products
such as Tull time availability of pharmacist,
facilities Tor measurement of weight, blood
pressure  and  sugar level. More and  more
customers ol India are using herbal medicines for
preventive purpose so availability of a good
range of herbal medicines helps in increasing and
retaining customers. The present customer s
more knowledgeable aboul the branded and
generic products since the generic products are
cheaper than branded so availability of generic
products increases sales volume. however the
overall profit decrenses. This [hclor consists of
six questions/statements,

Competitive Pricing: Compelitive price is the
price when an unorganized refail  pharmacy
calculales its 1elail price for a product in
reference ol its competitor’s price. Competitive
pricing is onc of the significant [actors which
alTect the purchasing behaviour, therefore selling
the right price is very important. Compelilive
pricing is based cost of producls, scrvices and
overhend charges at retail pharmacy. This type of
pricing considers o number ol [aclors such
psychological behaviour of customer.  pricing
strategies adopted by competitor, number of
compelitors in neirby arca. ancillary  services
provided by retail pharmacy and its competitors,
availability of  pharmacist. availability of range
of products ctc. This factor consists of [ive even
questions/statements.

(c)

(d)

11 CONCLUSION

The present study identilicd four Tactors which could
be adopted by an unorganized retail pharmacy store
for sustainable prowih  An interesting observation
was that most ol the retail pharmacy siore would not
emphasize discounts  Although. it is a common
perception that by providing an atiractive discount,
desirable growih can he achieved. [t was also
observed that customer satisfiction is one ol
significant [actor. As per the regulatory requireiment,
a pharmacist should be available fall time in the refail
pharmacy store bul in practice the scenario is
different.  Although. 11 was abserved during  he
survey. full time avalabihiny and - competence of
pharmacist is i one o the sienificant variable,
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IPO Effect: Post Event Analysis
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' Apecjay School of Management, (New Delh) India.

ABSTRACT

Dl Public Qffermg (IPO) is a phenomenon when the company’s shares become available 1o public for the firsi
e the market, This is done either after incorporation or conversion of privale limited company te public lwnled
company. 1P witnessed a sharp decline in collections during 2008 quarter. Announcement of IPQ mav give a
pesiiive signal to the stakeholders that the company ix workug foweards their intevest, It may also indicate el the
firme has ample opportunities ane projects. The present studyv caiers fo the needs of sharehalders ad other
stakeholders by analvzing the impact generated by 180x ou thew returns. The study has incorporated enalyvsis of
share prices of companies inifiating the [POs hetween 2009-2016 and thereby computing its daily abnormeal retirns
st CAPM. The daily stock prices of 20 compeaes live been taken for the concerned period from websile of
National Stock Exchange along with Niflv30 pidex values fo cotmpte narket returns. i=lest has been used to fesi for
st ficance of ahnormal returns i ihree event windows. Paired sainple (-fest has been used to find out difference in
performdnee of 1P0 in varied time periods. The evenr sindy methadology has been used ta find oul the performance
of the respective stocks since IPQ annaimcement laknig 24750 ahservations.

Kepwaords: 1PO. AR, AAR, CAAR, event study.
[ INTRODUCTION

Anmnouncements in  the capital markel arc un
important indicator about a company’s performance
An investor is  always keen 1o know  latesl
developments  laking  place due to  managerial
decisions which may lead to restructuring of a firm.
There may be a variety of information or preciscly
news  [loated in the markel about a particular
company. One of the most significant could be an
iniiial public offer by the concent. An TPO is a signal
for the stakeholders that the company is planning to
expand and may have ample opportunitics lo invest
shincholders™ money.

There may  be mixed veacltions for such an
announcement in the markel crealing an impacl on
the stock returns in post IPO period. This likely clfeet

may be studied by analyzing the stock prices of

companics which announced PO with the help of
event shudy melhodology, The time period ol event
window [or an [PO has been broken into diflerent
tme  frames o understand  (he  impact  of
announcement with varied angles. Using (=test. the
significance of [PO effect on stock returns has been
lested in SPSS V.20

I1 LITERATURE REVIEW

Stephen €. Hemry and  Greg  N. Gregorion
documented “1PO Firm Characteristics Pre-and Post-
Financial Crisis™[ 1], The variables analyeed i the
study are three-month centered moving average. The
IPO market has returned more or 1¢ss to ils pre-crisis
deal volume measured by number of ransactions
The PO market still exhibits hot and cold periods bl
were of shorter duration than they were prior decade
Firms going public are highly clustered in reline
handhal of industries with extent not changing
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post-crisis period. Firms going public in posl-crisis
period are larger in terms of sales volume that the
jpre-crisis counterparts,

Vijaya B Mariselty and Marti G Subrahmanyam
conducted study on “Group Affiliation and the
performance of Initial Public Offerings in the Indian
Stock Markel’[16]. Tool of regression is nsed Lo
examing causal relationship between extent ol under
pricing and [irm characteristics. The long term return
performance of firms is tested using BHAR and
CAAR measures. The cerlification hypothesis asserls
that group affiliation is a positive signal resulling in
low under pricing than for standalone compianics. On
the other hand, ‘tunneling hypothesis asserts Lha
proup affiliations are negative signal resulling in
greater under pricing.

PicrraNjeriMaina documented “The Effect of Inital
Public Offers on the Financial Performance ol [irms
listed at thr Nairobi Securities Exchange™ [13]
Variables like Current Ratio, Net Profit Margin Ratio
and Debt Equity Ratio formed basis of study. The
average profitability of the firms is greater beflore
roing public, Even after the [PO there is slight
decling in first two years and increases [rom third
vear onwards, The average liquidity of the companics
is greater before the companies go public bl
continue  decreasing  from year three, The siudy
concludes that [nancial performance of companics
improves afler issuing of 1PO.

Loughran and Jay R Ritter articulated “The New
Issues puzzle” (1993) [14]. The variable used for
concucting statistical test is the paper also shows that
the traditional measure of risk, beta is higher fo
issuing firms rather than non-issuers. The ihree
procedures used reject the null hypothesis. Tnvesting
the smme amount in non-issuing [rms would give o
higher return as compared lo issuing [(irms The
reason identilied for the poor performance. The
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markets in which firms take advantage of tansilory
windows ol apportunity by issuing  cquiy  are
overvalued.

Laura Casares ficld and Gordon hanka documented
“The Expiration of IPO Share Lockups™ (2001). The
variables used in study are Cumulaive Abnormal
Returns, Abnormal Returns. and Abnormal Volume.
It further shows (hat the abnormal returns are not
large enough lo provide short term profis for (raders,
Hypotheses were formed lo explain the negative
abnormal returns. The resulls of study conclude that

there exists stulistically prominent abnormal return of

-1.5 % along with permanent 40% increase in trading
volume, The abnormal return is [ound o be caused
due to downward-sloping demand curves. resulting in
more negative  with higher  trade volume. The
abnormal return and volume around the unlock day is
larger when firm is fnanced by ventare capital,

Alok Pande and R, Vidvanathan conducted o study
on “Determination of [PO under Pricimg in (he
National stock Exchange”™ [17]. The paper represents
the pricing of [PO in NSE. The control variables [or
applving descriplive statistics include degree ol under
pricing, Issue Size, Markeling Expenditire ele, The
Degree ol under pricing has reduced over the vears
proving a good signal for [irms as they Torm the
indirect cost for the company. Another pavineler for
positive under pricing is the listing delay. According
o study money spenl on marketing of 1PO does nol
help to reduce the under pricing siguificantly.

Narasimhan Jagadeesh and Mk Wenstem and ve
Welch conducted a study on “An Empirical
investigation of PO returns and subsequent equily
afferings”™ |13]. The main explanatorny varnable used
o lest signaling hypothesis is slock retums. Cross-
scctional Standard Deviation. The firms with large
IPO dale retums more likely issue Lirger scasoned
equily within three vears of their [POs. The market
prices in two 20day  periods are aclaled o
probabilities of subscquent sensonuig offering and
their size. Contrary 1o signaling Inpothesis the
issucrs do not have to rely on costhy nnder pricing
mechanism for information relevant for futire equity
issues

Dr. L.Ganesamoorthy and Dr. H Shankay conducted
a study on “Performance of Tmtial Public Offerings in
India during different markel conditions-Empirieal
evidence” [10].The methodology of study includes

varible  like Market  Retorn, Abnonal  Return.
Average Abnormal Return, Cumnlalive  Average

Abnormal Return and tests like t-test 1= applicd on
these variables, The study conductad eveals thal
Indian 1POs over performed durnge normal market
conditions and under performed during crowth and
crisis markel conditions, The suwls oher reveals
that the degree of underperformance s more severe
during crisis and recoveny than underperlormiance in
growll market conditions
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Chang-Y¥i Hsu, Jean Yu and Shiow-Ying Wen
conducted a study on “The Analysts' Forecast of 1PO
Firms during the Global Financial Crisis (2013)7
[12]. The dependent variable for nsing regression is
carning forecast error and independent variables
include Size, Under pricing, [PO Number. Debt ratio,
Rating of [irms. The study identifics lactors like
number of [PO firms, the under pricing, the firm size
and the listings on NYSE and NASDAQ affecting the
analyst,  While the analysts would make the
predictions based on [aclors like under pricing,
number of 1IPO firms in same year, the prior year
earning change, rating of companics and whether
listed on NYSE or NASDAQ during pre-crisis
period. On the other hand during posi-crisis period
analystls consider only [irm sizc,

Malcolm Baker and Jeffrey Wurgler conducted a
study on “Investor Sentiment and the Cross=Section
of stock returns (2003)7 [2]. The study examines how
investor sentiment can affect (he cross seclion of
stock returns. The research methodology consists of
correlation analysis between its  variables. The
findings of the study is that cross-section of future
stock returns is conditional upon beginning-ol-period
proxies [or investor sentiment. When senliments are
high, stocks are relatively attractive 1o oplimists and
speculators and attractive for arbitrage.

Enunet King and Luca Banderet conducted a study
on “IPO Stock Performance and the Financial Crisis”
[2A]. The paper studics the impact of (inancial crisis
on slock price performance of 1POs in short and long
run. The variables used in study are Abnormal
Returm, Comulative Abnormal Return, Buy-and-Hold
Abnormal Return. The study fnds that market as a
whole does not significantly impact the level of under
pricing. The level of under pricing was lowest in
2008 reaching above average in subsequent vears.
Firm going public during crisis have a higher three-
yvear-return than other IPO [1rms.

Nurwali A, Ahmad-Zaluki. Kevin Campbell and
Alan Goodacre conducted a study on “Earnings
Management in Malaysian  [POs:he  East  Asian
Crisis, ownership control and post-performance”™ | 1.
The study provides evidence ol carnings management
decisions are significantly aflfected by cnvironmental
and company specilic [actors. Post [PO performance
is found to depend on the Pznchmark adopied,
Aggressive earnings management [PO - companies
performed less (han their counterparis only during
Eust Asia crisis period. For other periods, (he
performance 15 net aflected by level ol carnings
minigement,

Sanjay Dessai conducted a study on “Post listing
Performance of Initial Public Offer (IPOs) in Indiim
Capital Markel” |4]. The paper daals with analvsis of
performance of PO offered to public through BSE in
period  between 2010 and 2013 Anabvsis s
conducted with the help of mean dilference m retum
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and ANNOVA to test significant dilference in returm
between seclors of industry. [POs issucd m Lrst hall
of 2013 showed a positive return of 38%. Rest all the
IPOs issued from 2010to 2012 showed ucgalive
returns. It further shows that in spile of Scnsex
moving up overall IPO of all sectors except gold has
given negative returns, The IPO were overprices 1o
take advantage of booming secondary markel.

Table 1

188N: 22784187

I RESEARCH METHODOLOGY

(2) Event study - Event study has been primarily
used for (he present study lo investigale (he
impact of an IPO on stock returms, The duy of
announcement for PO has been taken us the
lime period t for all sample companics. The
event windows have been divided into three
calegories to loak for very shorl. long term and
very long-term impact of the event These
windows have been shown i the [ollawing
lable.

Event Windows

Event Window
L+ 29
t+ 245

1+ 1239

Data - The data for the study has been
obtained from the website of National Stock
Exchange. The data of TPO announcements,
daily stock prices of companies and markel
data for Nifty has been taken [rom 2009-16
The risk-free rate has been assumed to be the
interest rate on governmenl bonds and (heir
weighted average interest rmates have been
collected from the website of REI

Hypotheses of the study-

(i) HIL: There is no signilicant cffect of Initial

Public Offering announcement  on the

abnormal returns of sample compunics in

short window,

H2; There is no significant clTect of Tnal

Public Offering  aonouncement  ou  the

abnormal retuns of sample companies i

long window.

(iii) H3: There is no signilicant cffect of butial
Public Offering  announcement  on the
abnormal returns ol sample companies in
very long window.

{iv) H4: There is no signilicimt dillerence

between post performance ol 1O in shorl

and long window.

H5: There is no sigmlicant dilTerence

between post performances of [PO in shoil

and very long window.

(h)

(©)

(i)

v
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Time Period
30 days
1 year

5 years

(vi) HG: There is ne signilicant dillerence
between post performance ol PO in long
and very long window.

Sample - The companies have been randomly

picked up with an objective 1o find ont the

impact of initial public offer announcement on
their stock returns. However., in our next level

study we may extend our rescarch where a

compatison can be drawn between  different

SCEMCNIS ACTOSS Companics

(d)

There were forty-two companics picked up mitially
from the list of IPO announcement between 2009-
2016 given on the website of MNational Stock
Exchange. These companics were laken  [rom
different segments (ignoring the scgment (o which
they belonged). In line with (he time period chosen
for the study. data was collecied for a [ive-year
window. Out of [lorlv-lwo companies.  lwenty
companies Tulfilled the condition of data availability
a5 per requirements in the study

Further these companies were divided based on their
currenl market capitalization inte three calegorics,
small cap, mid cap and large cap. 20 companics were
finalized in the sample as per the requirement of
event windows which requived 30 days. 1 vear and 3
years dati.
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Table 2
Showing list of sam

e companics

Company Name

Company Name

Coal India Limited

NHPC Limited

D.B. Corp Limited

NMDC Limited

D B Realty Limited

Oberoi Realty Limited

Infinite Computer Solutions (India) Limiled

il India Limited

Intrasoft Technologies limited

Persistent Systems Limited

Tubilant Foodworks Limited

PG Electroplast Limited

Giujarat Papavav Port Limited

Talwalkars Better Value Fitness Limited

Mahindra Holidays & Resorts India Limited

TD Power Systems Limited

L&T Finance Holdings Limited

Ramky Infrastructure Limited

Table 3
Showing criteria for division of sample
Market Capitalization Calcgory
=1000 Cr Small Cap
1000 Cr— 10000 Cr Mid cap
=10000 Cr Large Cap

(¢) Stock Return - Stock return is the gain or loss
during 1 particular period, It can be hislorical or
expected return, The historical return of stock is
calculated using below relation:

R= Pt-(Pt-1)

Pl-1

where.

P{-1 = Previous Price

Pt = Current Price

Similarly, market returns are compuied with the help

of similar formuls.

-R)n“ Pt<(P1-1)

Pi-1

where.

'1-1 = Previous Price

Pt = Current Price

() Expected Return: E(r) - It is the amount of profil

or loss that the inveslor anticipates on

investment. It is based on the historical return ol

the stocks and is not guaranteed bul may deviale
from the anticipation, The cxpected refurn is

computed using the CAPM model in the present
study.

E(ry=R[+ [ (Rm-RI) + ¢

where, E(r) is the expected return

5 is the beta value of stock

Rm is the return on market

RI'is Ihe risk-free rate

¢, 15 the error term

() Abnormal Return (AR) - Abnormal Return also
called excess return is the fraction of a security’s
ar portlolio’s return noi explained by the raic of
recturn of the market. The abnormal return
obtained can be positive or negative depending
on where the actual return falls in relation (o the
expeeted return. It is calculated using following
[ormula-

AR=R, - E(1)

where AR, refers to abnormal retum on a specific

stock

Ri refers Lo realized (actual) return on a specific slock

1i(r) relers 1o expecied relurn on a specific slock

2065

[SSN: 2278-4187




3ruzandhar, - Rabindranath Tagore University Journal Vol. IX/ [ssue XVII Seplember 2019

(h) Average Abnormal Return (AAR) - Average
abnormal return refers to the combined average
of all stocks taken together with the help of daily
abnormal returns as calculated with the help of
CAPM. The formula lo compute Lhis variable has
been mentioned below:

AAR =¥ AR

Where, AAR refers to Average abnormal return for

the respective day of observation

2 AR refers o the sum ol abnormal returns of all

stocks for the respective day of observation

N refers (o the number of stocks

(The number of observalions in the study have been

laken as 24780 ic. 1239 observations [or each stock

with 3 years data alter IPO)

(i) Comulative  Average  Abnormal  Return
(CAAR) - The abnorinal returns have been further
converled into cumulative average abnormal
returns for applying t-test in SPSS.

(j) Beta Values - Beta is the measure of volatility of
the stock. It is the measure of systematic risk of a
security or a portfolio in comparison Lo the market
as a whole. Beta responds the tendency of a
sccurity’s returins to respond to swings in the
market.

Covariance (I, I'm)
Variance (T'm)

Beta =

where,

R, is the return ol assel

R, is the markel return

A beta value equivalent o 1 indicates that security’s
price moves wilth (he market, less than 1 means that
the security is less volatile than the market and

[SSN: 2278-4187

greater (han | indicates that the securily is more

volatile than the markel.

(k) The Madel: CAPM - CAPM stands for Capital
Asset Pricing Model, It is a model which
describes the relationship between systematic
risk and expected returns for assefs particularly
stocks. The model says that the expected rctum
of a security or a portfolio equals the rate on a
risk-{ree sccurily plus the risk-premium. The
expected return according to this model is given
by the lollowing formula-

r, o= 1+ PBal En -1t )

Where:
M = Rick free rate

Pa = peta of the sSecurity

m = Expected market return

The model has been used to compute expected
returns in the present stucy.

IV ANALYSIS & INTERPRETATION

(a) Abnormal Return (AR) - Abnormal retums for
all the sample stocks from 2009-2016 for
differcat event windows have been presenied in
this segment to obtain a quick glance of PO
performance in different time frames aficr (PO
announcement, The values obtained wilh the
help of CAPM provided platform to [urther
investigate the impact of announcement on stock
returns statistically.

Table 4
Showing AR values for 29" day, 245" day and 1239" day.

Stocks 29 245 1234
Bajaj Corpalln -0.77066 -0.76461 -8,00385
Coal India -3.86913 -3.80360 -2.12789
DB Corp =2.74017 -2 74438 -4.33695
DB Really -1.96921 -1.99703 8019049
GPPL | -152582 -1.33544 -1.23624
Infinie -2.72694 =2.73657 -1.01289
ISFT -2,2281 -2.38333 -1.576449
Jubilant 2.816398 2. 783918 0,189732
L&T Finance -2.44774 -2 47494 -0.03561
MHRIL 21.301 212879 -4 38126
Muthoot -2.90979 -2.87771 -2.22166
NHPEC -3.47019 -3 47852 -0.81227
NMDC =2.40662 -2 40398 =0.39776
Oberoi -3.02889 =3.05716 0.026724
Qil India -4 88333 48895 -0.07933
Persistent -2.336439 -2 562003 -2,947068
PGEL -2.48469 -2 4683R 0.55996
Romky B =1.61019 -1.60303 2790769
Talwalkars -1.788436 -1. 7790949 1.41335699
TD Power 3040936 042127 -1.70668
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From the above table, it can be observed that DB
Realty, Jubilant, Oberoi, PGEL, Ramky and
Talwalkars provided returns to the investors beyond
their expectations in the S-year's time span, Jubilant,
MHRIL and TD Power had shown a similar trend in
a month which continued for a year’s time afler
announcement of [PO,

() Average Abnormal Returns - The average
abnormal returns as explained in the previous
section of the paper [or the respective days of
ivestigation 1o understand the announcement
elfect from 1PO have been presented below:

Table 5
Showing Average Abnormal Returns for respective windows
Day AAR ]
29 0.5506328
245 0.542577
1239 -1.15359

ISSN: 2278-4187

It may be observed from the above table that after 29
days ol TPO announcement all the sample stocks
taken on an average depiclted positive abnormal
returns, This phenomenon continued for a year (245
days) after announcement of IPQ. However, in a time
span of 5 yeurs {1239 days) these abnormal retums
turned negalive indicating that TPOs may have
provided abnormal retums for a year’s time.

(¢) Beta Values - The beta values of the sample
companies are listed in table 4. Each company
had different timing for the IPO announcement.
Therefore. the beta values have been calculated
for the time period around the announcement of
IPO. The beta values for Coal India were highest
in year 2013 making il the very risky stock: I
shows the fluctuating trend throughout the 3
years under study. 1t may be due to increase in
the net worth of the company in the period 2009-
2013 and a subsequent decrease in the net profil
of the compuany in the same time period. DB
Realty had a fall in beta in initial years of [PO
but it increased drastically from 2012 onwards.

The reason for the draslic change in beta value
may be doe (o disturbance in the real estate
industry in that decade. The fall of the industry
as a whole might have impacted the stock prices
of DB Really making it a risky slock. Mahindra
Holidays and Resorts India Limited started with
the highest beta of 3.9 making it extremely risky
as compared 1o other stocks, The reason [or this
is likely to be the growing position of company
and investors being cheered on the release of
PO in that periad. 1 ois likely due to the
expansion plans of the company to other areas
for its operalions. TD Power systems started its
PO with beta of 4.5 much higher risky with
respect to the market. It may be due to the fact
that TS Power systems raised a very huge
amount through the IPO making it an expensive
issuc. Also. it may be due to a high ROE of 30%
and high margins of 10%. The issue was nol
recommended by the research firms during that
periagl,

Table 6
Beta Values of Sample Companics

Co Name 2009 2010 2011 2012 2003 2014 2015

BajCorp 0,90 0.41 0.49 0,62 0.05
alllndiu o 0.51 0.65 0,38 12 e 0.74

DB Corp 0.65 .22 0.25 0.5 0,49
DB Really 0.75 (.70 110 .42 1.94
GPPL 0.%0 .50 0.09 0.6 .83

Infinite Sol 0.65 1.05 0.75 .47 .87
TSFT S 0.70 0.05 0.03 -(I.“ll"';l | (;;9

JublFool .35 0.9] .80 0.36 1.0
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L&T Fin 0.70 1.049 1.07 0.95 0,99
MHRIL 3.9 0.66 _ 0.70 0,42 0.45

Muthool Fin - (.66 0.17 0.96 0.70 0.72
NHPC 0.32 0.76 0.63 0.602 0.84

NMDC N 0.69 0,96 0.87 0.94 0,95

Obe Realty 0.61 0.53 0.88 1.03 l]T_

Oil India (.32 0,32 _ (1,38 0.77 0.99

Persistenl 0.67 0.44 0.26 0,21 0.6

PGEL 0.71 0.71 0.25 B 1.09 1.07
RAMKY 0,79 0.75 144 1.50 1.32
TALWALKARS (.177:/‘ 1.11 0.65 0.88»_ h .16
TDPOWER 15 0.17 0.62 0,77 0.78

(d) Event Windows: Interpretation - The (-
statistics along with their significance value as
abtained afler applyving paired sample i-lest in
SPSS V.20 have Dbeen demonsicated in this
segment.

(i) Short Window- The first null hypothesis in
the study stands 1o be rejected with the help
of stalistics shown in table 3 lor 30 davs
window. Il may bo due (o the investor's
positive response towards (e issues refeased
after the fnancial cnisis of 2008, 1t may have
given a positive signal 1o the investors about
the company and s stocks and may generate
the desire Lo invest (heir money in the 1POs
released. The results are significant at 5%
level of signilicance It may be likely to
revive the companics afier the linancial crisis
retaining  their carlier positions in  the
financial markels.

(ii) Long Window - The p values of (he sample
companics have been found signilicant in the
long window. Henee the sccond null
hypothesis may be rejected and it may be said
that IPO has alfected the stock returns in the
long window. [ may be due o investors
holding their investments in the companies
fora long period ol tme The investors might
have seen  the prowth potential in the
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companies and may anticipate high returns in
the future. The companies may likely to be in
the expansion mede during the initial years of
its release of 1PO. The companies might also
have been successful in gencraling expeeled
relurns  for  the  inveslors  giving  them
conlidence 1o invest [urther in the stocks of
the company.

(iif) Very Lung Window - The results have been

found significant in the very long window al
3% level ol significance. The third null
hypothesis may be  rejected  and  1PO
announcement may be found as an importani
indicator in the market which alTected stock
returns in five-vear lime [rame. It may be
possible that the slocks might have
oulperformed Irom the expeclations of the
investors. Investors  might  have gained
confidence to keep their money being
invested in the siocks of the company.

By statistically testing the cumulative abnormal
returns ol the sample companics it may be said that
IPO has significantly affected the stock prices of the
sample companics. These resulls have been found
consistent in all the three windows of 30 days, | year
and 3 years,
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Table 7
-statistics and p values

Compinies L- value [p-value

30 days | year 5 years 0.000

Bajaj Corp Limited -10.438 -27.749 =23.025 0.000 ]

Coal India Limited N =10.418 =27.613 -61.462 _ 0.000

D.B. Corp Limited -l -27.833 -43,384 0.000

D B Realty Limited -10,412 -27.801 -2.97 0.000
Infinitc Compuler Sohitions (India) -10.401 -27.826 -32.377 0.000
Intrasoft Technologics limited - lm."‘ -27.948 -31.586 0.000
Jubilant Foodworks Limited 10,585 27.779 -15.548 0.000
Gujarat Papavav Porl Limiled ! =10.420 -27.655 -43.903 N _-(),()()()
Mahindra Haolidays & Resorts India 10415 27.354 -42,174 0.000
L&T Finance Holdings Limiled -10.422 -27.663 ~44.043 0.000
Muthoot Finance Limited 10420 =27.660 -4;_637 0,000
NHPC Limited N i 10416 -27.358 -46.355 __U.()t‘l()

NMDC Limited = 10440 -27.858 -43 395 0.000

Oberoi Realty Lil.uil:d 0 -10404 -27.666 -43.552 0.000

Oil India Limited Q0408 | 27609 | -36.0%3 0.000
Pl::r".-:islcm S_\fslc:ms-l_,im-illcd o -10.409 =27.927 -42. 841 0.000
PG Electroplast Limited -10.502 -27.716 =43.318 0.000
Talwalkars Betler Value Filness -10.383 -27.807 =32.167 0.000
TD Power Systems Limited 10412 27.498 -39.748 (0.000
Ranky Infrastructure Lljmilccl . -10.433 -27.075 =43 408 0.000
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1239dayshavebecnstatisticallycompared in
thissectionusingpaired sample 1 test in SPS3. The

days, 245 days and resulisobtainedhavebeenpresentedbelow:
Table 8
Showingpaired sample i-test statistics for allwindowsat 5% level of significance
Showing results for Paired Sample t-test _
Std. Std, Error Sig,
Pair Mean | Deviation Mean L df (2-tailed)

CAAR29-CAAR245 -0.981 0.345 0.022 -44. 486 2444 000
CAAR29-CAARI239 -0.981 0546 0.022 -44.373 1238 0,000
CAAR245-CAARI239 3.601 2.3%5 0.068 54.018 1238 0.000

The abovetablepresents the results of paired sample (-
test for alleventwindowstakentogether, [tmay be
saidthatthereis i
significantdifferencebetweenreturnsgencrated by
stocks post IPO in different time periods. The
abnormal stock returnsalier the announcemeni of [PO
wasfound to be significantlydifferentbetween a
month (29 days) and a year (245 days). Also, the p-
valueindicatedthisdifTerence to be signilicantbeiween
29 days and 1239%days (5 yearswindow). The
resultswerefound to be significanibetween 243 days
and 1239days.

Thas, itmay be saidthat the nullhypothesesstands 1o
be rgjectedal 5% level of significance i.c.

Hd: There is no significant dilTerence between post
performance of [PO in short and long window,

[5: There is ne significant difference belween post
performances of TPO in short and very long window
H6; There is no significant difference belween post
performance of IPO in long and very long window,
From table 8, it may be interpretecd that there were
significant differences belween three event windows
faken pair wise. Hence, an invesior may pln o
invest his money in PO depending upon his risk-
laking capacily and return expectations, [POs may
aive him different returns in varied time periods.

V CONCLUSION

1IPO is regarded as an important structural change in
the capital holdings of a company. It may bring a
positive signal Lo polential investors that the company
is on the rise and has various expansion plans and
apportunities, However, it may also be done a1 2
stuge when the management strongly feels that the
company is ready to dilute its ownership This may
be followed by mixed vibralions; on the one hind
compiny gels easy access o funds but on the other
hand common public becoming  participative in
decision making may pose interference. This kind of
change in the struclure may have an impact on the
stock prices of the company i futwre  aller
announcement of its PO takes place [t has been
examined in the sindy that PO announcement
significantly affected the stock returns [or myestors,
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However, it has been observed that the results may be
reflected with a high magnitude as the lime period
mcreases after [PO. It can be deduced that in the very
long window PO announcement may provide betler
returns as compared to smaller windows. The paired
comparison  between  different  lime  periods
{(windows) reflected possibility of varied abnormal
returns at the time of anmouncement and aflerwards:
29 days, 245 days and 1239 days. So, it may be said
that the returns for an investor shall depend on the
timing ol his investment in an [PO. An invesior
entering an PO at the start may receive different
returns as compared Lo an investor who enlers later.
The study may be extended to a scclor wise
comparison of IPOs and their respective relurns
generaled for investors.
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Phytoremediator Plants Tolerance Level by Showing Effect of Heavy Metal
on Growth Pattern of a Plant

Pragya Shah', Jaya Sharma®, Suchi Modi’®
23R abindranath Tagore Universily, Bhopal (M.P.) India.

ABSTRACT

Heenry pietals (Ph,Cd,Cr ete) are hazardous fo hunan beings, plants, animals. Due to industrialization, sewage
haman activities ete, they are dumped into the soil ,air, water Increase in concentration of heavy metals reduetion in
length of aerial parts roots, shoots of a plant is observed, Increase in dry weight is also observed in the presence of
heavy metals. Rechietion in length of aerial parts root, shoot of a plant is observed at 160-170mg and abave of heavy
metal. The present study suggests that Phytaremediator Plants have 60%-93% of tolerance level. Decrease in length
of raol, shool suggests that the heavy metal transferred to Root and shoet. Increase in dry weight suggesis that
heavy metal ix affecting the seedling and removal of heavy metal from soil near root area. Reduction in lengths of
acrtal parts 1s observed al higher concentrations and the planis lolerance level 1s also high al parficular
concentrations winel suggests that they have maxtmum Phytoremediation capacify,

Keywards-Phyloremediator, Heavy metals, Tolerance, Rool. Shool. Growtl,

ITINTRODUCTION IV RESULTS AND DISCUSSION
Phytoremediator Plants arc involved in the lechnique Decrease in length of root. shoot suggests that the
ol Phyvtoremediation (1-6).Heavy metals like Cd.Cr, heavy metal is transferred Lo root and shool. [ncrease
Pb are harmful to the environment, human beings, in dry weight suggests that heavy metal is affecting
plants and animals.(1-6) Heavy metal sources- the seedling and removal of heavy metal from soil
Cadinium-Paints and pigments, Plastic ncar rool arca Al0.6g decrease in root length of
stabilizer's electroplating, — inceneration of cadmium Brassica was observed from 5.9 fo 5.0 and 13lo
containing  plastic phosphate fertilizer, Chromium- 9.9under lead stress. Similarly Cd ,Cr also shows
Tanneries, steel indusivies, fly ash. Lead-Aerial reduction in root and shoot length with increased dry
cission [rom combustion of leaded petrol |, battery wi in tomato. mustard and Sunflower at above 16tmg
manulacture, herbicides and insecticides.(1,3,6). of heavy metal, Tolerance level can be caleulaled by

lt=Ime/lc= 100 ie increase/decrease in roof length in
metal solution lo contrel=100.Tomato Chrominm
treated  conwrol  root 10.2,6.3,shoot  61.5.41cm.
Brassica juncea lead treated root 21to 18, cadmium
treated 16to 6 shoot 80 1o 73,78=36cm al 93.73%
tolerance level, Sumflower chromium treated [3to
12.5 root . ol Glto55.lead treated root 3410 8.9, shool

Phytoremedinlor plants-Brassica juncea (Mustard).
Lycopersicon  esculentum (Tomate).  Helianthus
Annus(Sunllower),

IT AIMS AND OBJECTIVE

e present Ofiglﬂﬂl_s“‘fd.\’ amm Is to preyention lnf 33101.6,90%itolerance level eicchomen crassipes leal
heavy metal contamination of soil and water. The arca 126 10 8.6 and 8.0 al 30 and 73ppm 68%

present origingl study deals with the sindy of heavy
mcial removal by tolerance range or cradicalion by
Phyioremediator Plants. The main objective 15 (o
show the potential of plants as Phytoremediator.
Objective is 1o clean the environment, by lolerance 11

tolcrunce.

I METHODOLOGY

Plants are treated with heavy metals like Ph.Cd,Cr at
different concentration. lts length of acrial parls are
measinred.  Slight reduction 15 observed at low
colicentration but at high concentration shows more
reductions in length, The length and fresh moss ol
rouls iind shoots were measured using a meler scale.
Plaits are placed in oven al 80°C for 72 hours. The
dned plants were weighed to record the plant dry
HIHES
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Table 1
Length of Root, Shoot (¢em) Ti of Phytoremediator

Control 13 : 61
Chromium 200ppm 12.5 55 Ti 90.16%
Control 34 33
Lead 200mygr 2 15
Roat Shoot
Table 2
Helianthus Annus
| Root ‘ Shoot

Control 10,2 Ti 60.4% 61.5 Ti 66.06%
Chromium 150mg 4 1 6.5 41

Table 3

Lycopersicon Esculentum

= 31 T

Lead 250mg 18 Ti 75 Ti
85.71% 93.75%
ool - i 78
Cadmium 100mg 6 56
HRTER e Root Shoot
Table 4
Brassica Juncea
Cadmium e SR AT A T g ‘ T
Control 12.7
SUppm : _ | 8.6 Ti 68.25%
T5ppm 8.0 Ti 63.49%

Percentage

mountinl  my ¥ ™
Fig. 1 Effect on Root and Shoot length — Phytoremediator Plant

2073



3Anuzandban - Rabindranath Tagore University Journal Vol. IX/ Issue X VII September 2019 IS8N: 2278-4187

Percentage

Percentage

100
a0
80
70
60
50
40
20

20

10

- | T
Leaf area
W Control MCdS50ppm W Cd 75ppm M Eicchormeacrassipesti

Fig. 2 Effect on Leaf area Eichornea Crassipies

Root Shoot

Control M Pb 250mg u Control
B Cadmium 100mg M Brassica juncea Ti B Pb at 0.6g or 600mg ti

Fig. 3 Effcet on Root and Shoot — Phytoremediator Plant Brassia juncea (Mustand)
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Root Length (cm)-Graph1-Canirol, Graph 2-Pb 250 mg, Graph 3-Control,Graph 4-Cd 100mg, Graph 3-Ti, Graph 6-
Pb at 0.6g or 600mg Ti,

Shoot Length (cm)--Graphl-Control. Graph 2-Pb 250 mg, Graph 3-Control, Graph 4-Cd 100mg, Graph 5-Ti, Graph
6-Pb at 0.6 or 600mg Ti.

100
a0
gﬂ 20
E 70
5] 60
@ 50 i
40
30 i
i
20 i
|('1 T’.';"" s L s
0 i e = 2 .
Rt Shoot
®Contol @ Chromium 280ppm Control M Lead 200my B Sunflower Ti
Fig. 4 Effect on Root Shoot length of Phytoremediator Plant Helian thus Annus (Sunflower)
Root Length (cm)-Graphl  Control, Graph 2- [2] Sadique Abdurraliman: Rev.on Heavy Metal
Chromiym200ppm. Graph 3-Control. Graph 4-Lead Contamination in Walter, 5oil, cllecls, sources
200mg.  Graph-5  Ti.Shoot Length  (em)-Graphl angl Phytoremediation Techniques.
Control, Graph  2-Chrominm200ppm, Graph 3-
Control, Graph 4-Lead 200mg. Graph-3 Ti. [3] Aug 2013Rev.on EDTA Enhanced

Phytoremediation of Heavy Metals, 27 aug. 2013,
VI CONCLUSION ‘ : ;
[4] N Sarwar;2017:Rev.Phyloremediation stratcgics

By selected plants we can minimize heavy metal for soils contaminated with heavy metals.

[rom soil and water and we can remove it also.By

Phytoremediator Planls we can clean soil and water. [5] Hazrat Al Ezzal Khan et al :Rev. On

Phyloremediation ol heavy metals concepls and

applications.
REFERENCES
16] Zakir Hussain Malik et al JIJAAER(2017),Rev.
[1] Rohman Razzig R.2017:Rev. On On Phytoremediation :A Novel strategy and
Phytoremediation: Env;fnendly tech. ccofriendly green lechnology for removal of

toxic metals :3(1):(1-18).
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BA-PSO Based Solar Power Prediction Using Environmental Features
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"‘Dcpt ol Electrical Engincering. Rabindranath Tagore University, Bhopal (M.P,) Inclia

ABSTRACT

Photavoltaic svstems have become an important source of renewable energy generation. Becase solar powver
geperation Iy intrinsically highly dependent on weather fluctuations, predicting power generation using weather
information has several economic benefits, includuig reliable operation planning and proaetive power trading. This
stuchy builds a model that predicts the amounts of solar power generation using weather informaiion provided by
weather agencies, Here BA-PSQ (Butterfly Algoritlon Particle Swarm Optimization) Genetic Algorithn is wsed (o
predict the solar power requirement. s sel of environntenial variables are collected and their ¢ffect an solar pmver
generation is evaiuated by BA-PSO. This work considers a set of environmenial features with their impeael ratio
solar power prediction. The BA-PSO was applied on dataset of Ratpur city in Chhattisgarh state of lndia and the
results show reduction in MAF, RVSE and improvement in power prediction when compared with ground fruth

values taken from Indian railvay top reof solor installation.

Index Terms— Electric power Grid, Renewable resources-Solar.

1 INTRODUCTION

Power plants based on rencwable energy have increased
their integration in electrical power system in recent
yeurs. The independence fromm  forcign  sources,
opportunities derived from the climatic change, and (he
cnergy policies carried out in most ol the developed
countries have driven the construction ol power plants
based on renewable resources. The renewable encrgy
wilh greater infegration in the clectric power syslems
arc wind and solar pholovoltaic cnergy, and the
integration continues to increase, By 2050, wind and
solar energies are expected (o provide 12% | 1] and 11%
[2] of the global eleetricity consumplion respectively,

Photovoltaic (PV) systems are the most direct way 1o
convert solar radiation into electric power. PV syslems
have been used lo produce electricily for low power
applications in isolated areas (isolalcd [rom electric
power networks) and can be easily connecled Lo
clectnical grids. In recent years. large PV power plants
have been built all over world, connected (o medium ot
high voltages electric networks, with capacity of
hundreds of MW (new PV plants or parks) [3]. In
developed countries, which hive implemented an
electricity market. large scale power plants based on
renewable energies can act, as any other cleciricily
producer. providing power generalion sale bids lo (he
clectricity market, The most important session for the
clectricily market is the daily session. in which power
producer must present sale bids for the howrs of the
following day.

To encourage better arranging and lower the boundary
for expanding the division of renewable in the
framework, this work cenlers around the issuc of
consequently creating models that precisely anlicipate
rcnewable  power  generation by ulilizing  National
Weather Scrvice (NW3S) climate data [ This work
explores Bullerlly PSO  algorithin (BA-PSO)  for
prediction of solar power by wilizing NWS dataset,
Henee to estimate power lor simall region with available
information pets casy and st When leaming ol models
on recorded envirommental paramiciers with respected

generaled  power is  compleie  then.  this  works’
expectation models use NWS values lor a small region
to predict future power production on scale of time as
well. In this paper, examination is done lo ulilize solar
based power as an intermediary for solar production.
since il is relative to sun-based power harvesting [3].

IT RELATED WORK

Hong et al. [6] provide an oulline of various forccasting
techniques used for energy forecasting. The sindy
cmphasizes that many different (ime series and ML
lechniques have been used in various encrgy conlexts.
The study shown the technique’s comparison for energy
forecasting and ¢valuates the methods used in the
forecasting

Dave el al. [7] used PCA combined with the techniques
ANN and Analog Ensemble (AnEn) to predict solar
irradiance. With the aim to reduce the dimensionality of
the dataset. PCA was used as o [eature sclection
method, The dataset consists ol the aggregated daily
encrgy output of the solar radiation. measured over
cight years, A comparison between using and not nsing
PCA showed that using PCA in combination with ANN
and AnEn enhances the prediction accuracy

Chen ct al, [8] present results on long-term (up 1o 100
hours) forecasting. The authors emploved an ANN as
their forecasiing method with NWP daia as inpui. The
model was sensitive to prediction crrors of the NWP
input data and also showed deteriaration  when
forecasting on rainy days in particular During cloudy
and sunny days, (he ANN model produced results with
MAPEs of around & %.

Persson ct al. |9 uscd Gradient Boosted Regression
Trees (GBRT) to forecast solar cnergy generation |-6
hours ahead. The data used was historical power outpul
as  well as  meteorological  featuwres for 42 PV
installations in Japen. Concerning RN the GRRT
model performed betier than 1he adapine recursive
linear AR fime series model. persistence model and
climatology model on all forecast honeons For shorer
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forecast horizons. it was shown that lagged power
oulpul values had a larger predictive ability. Similarly,
for longer forecast horizons, (he weather forecasis
increased in importance.

Yordanos ¢t al. in [10] Multi day-ahead. hourly mean
PV control production estimating siralegy dependent on
a mix of genctic calculation (GA), molecule swarm
enhancement  (PSO) and  versatile  neuro-fluffy
derivation frameworks (ANFIS) is displayed in (his
examination. Parallel GA with Gaussian procedure
regression display based wellness work is utilized to
decide imperative info parameters that essentinlly
impact the measure ol yield intensity of a PV
procluction  plant; and an  incorporalcd  crossover
cialculation consolidating GA and PSO is ulilized 1o
advance an ANFIS based PV control estimating maodel
for the plant. The proposed displaying method is tried
dependent on power production information got from
Gioldwind microgrid framework found in Beijing.

Mandal et al. [11] utilized wavelet change relaled to
RBFNNs. They right off the depreciated values
exceedingly [uctuating PY control time arrangement
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information into various lime-recurrence segments, The
one hour ahead disintegrated PV control yield was then
anticipated ulilizing the deteriorated segments. jusl as
past solar powered light and temperature information.
The last forecast was crealed by applying the inversed
wavelet change. The ouicomes demonsirated greal
precision, with the mix of wavelel change and RBFNN
beating RBFNN without wavelels.

III METHODOLOGY

Prediction of solar power is highly dependent on the
environmental conditions. This work focuses on the
selection of highly affecting surrounding variables like
(air, humidity. lemperature, sky condilion, ¢le.) loken
from region shown in fig. 1 and 2. Whole work wag
divided into two module first module predicts [eatures
ratio by using Butterfly Particle Swarm Oplimization
algorithm, While second module predicls ihe solar
power [rom the environmental paramelers used in same
ralio as identificd in first module. Block diagram of
whaole work is shown in fig. 3.
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Fig. 1 Climatologyenvironmental map for Indiaf12].
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Fig. 2 Chhattisgarh cn\:irmlnluntnl |'|;|;-:i(1n [12].
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(1) Generate Population: [n this step different a set. While P = |Cg, Ces,...Cey], n is number of
chromosome set were generated, which have  chromosomes,

environmental feature set ratio between 0 to 1. This P <Random (i1, 111) ===s=se== (1)
can be nnderstood as if any feature value is 0 than
that feature is not involved. (h) Fitness Function: Selection of best solution from

L . ‘ . population sel is done by this step where previous
S0 euch I:.‘-ll\;'l]D[lll‘lIClll:ll fcqturc: sel acts  as the venr environmental data were evaluated to generate
C|1I'L31|lkJ§L11llc(LC) lenlc collection ol alll sel is lermed as ]mwcr from current ratio by using equation (2) to
population(P), This can assume as lel Ce = [r), Is, ....Iy| )
as the chromosome set where m is number of [eatures in .

Table 1
Notation used feature collection

Symbol Meaning
A Selar Pancl arca in m”
¥ Solar Pancl Yicld Efficiency
L lrradiance
AT Ambient Temperature(C)
ok Solar Pancl Cell Temperature(C)
Cc Genetic Algorithm Chromosome
7 Solar Module Efficiency
g Maximal Power Temperature Coefficient
a Hour Angle
d Declination Angle
F Environmental Feature Set
I, Clear Skﬁm';l-u-l‘i‘ml
I, Insolation alier orientation calculation
W Wind Speed at 10 m above ground level+ Wind

Speed al
30 m above ground level

min/sce
T Temperature Range al 2 m above ground level
+ Earth Skin Temperature (C)
Te Cell Temperature(C)
P, Surface Pressure (kPa)
- R, Solar Panel Povwer, Wall
[Is WTP| = CotFammms (2)

Solar Tusolation value for fixed panel is denoted by 1,
e equation of calculating solar insolation for fixed
panel is.

In equation (2) Ce is chromosome having ratio of m
vitlues. while T is average value of m [eatures obtained
rom environmental dataset. It gives 1, W, T, P, oulpul
which 1s i 51111111}'.‘1['1011 of similar types of [eatuies 1= 1% C68 (@)% Sin (8) cueverinins: (3
present in F, I this work selar orientation feature wus
considered 1o gel more  elfective  values as per

: : Flere @= Hour Angle. o = Declination Angle
veographical location. :
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re= T+ ()€ - 081 - D) - pxcslt

BE=AxyxI. xK

Ouiput from cq. (2) arc transferred in cquation (3)
obtained from | 16], where insolation values get changed
as per solar oricntation, While eq. (4) obtained [rom
[17] gives Cell temperature value. Ineq. (4) cl. c2 are  (d)
constant whose value range between 0-1, while Cyrange
belween 5 to 43 Finally, eq. (3)[13, 14]gives power of a
solar panel having surface area A, with yield efficiency
”
(¢) Evaluate L-Best and G-Best : This step finds best
chromosome from the population and fitness valuc
of this best selution act as Local best and Global
best value. Here it was obtained by evaluating the
Table 2

fitness value of cach probable solution in the
population, After this iteration of the algorithm
starls where L-Best and G-Best update regularly,
Iteration Steps: This invelve calculation of
Sensilivily of Bullerfly by cq. (6) than cognilive
values with consiriction faclor and inertia weight
were evaluated using €. (6) to (12) obtained from
[18]. Here velocity and position of the buller(ly also
gel update which are parameters of BA-PSO. So as
per posilion malrix crossover is done o updaie
population,

Notation used in Butterfly algorithm

Symbaol Meaning

5 Sensilivity
r Genetic algorithm Iteration

M, Maximum iicrations
e Current ileration

G Cognitive paramelers

Ca Social parameters

Coq Conslriction Faclor
N Number of Heration

We Inertia Weight
v Velocity ]
X Posilion

(PR Lacal Best solution

Giipn Global Best solution |

[ Probability ol Nectar Sclection

(i) Sensitivity of Butterfly .
§ = g lM—gr)in
Where § is sensitivity of ™ ileration where M, is maximum

iteration of this BA-PSO algorithin.

(i) Cognitive and Social parameters

CL:}'a(%J— 1] .....
L;=x {—’! -------

Where x. v are conslant range between 0 to 1.

(i) Constriction Factor C,,
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Cop=1—a — Va7 = da==(9)

(iv) Inertia Weight

9

(v) Update velocity V and position X of each probable solution

Vigr =Cagt (W =¥ +5 +{1 —PYsR2(;»
Clogeg —C )P o R w £ n (Gpper — €,)
mee—(11)

X = R¥PHY,  jeeeee(12)

In above equation V is velocity. X is position while R
and R’ are random number whose values range bebween
0-1. Pis probabilily of nectar for the butterfly selection,
So as per X and V values crossover operalion were
performed.

(¢) Crossover: In this work population P is updated as
per X column wise and V values update P row wise.
Change in column help Lo assign new position for the
cluster center in same probable solulion [15]. While
changes in row value as per Ly.(where is L-
best)solution increase the chance of generation of better
fitness probable solution.

() Update G-Best @ Afier each iteration valucs of G-
Best get oplimize if new solution probable solution
fitness funclion values are better than previous G-Best
values, Hence if two ileration shows same values than
iteration will break or il N number of iteration complete.

(g) Solar Power Prediction

In this phase [eatures of geographical location are read
whete solar power is predicted for that location. Here
feature ratio is multiplied with environmmental values
and abtained values are used in equation (4) and (3).

IV RESULTS AND DISCUSSION

This area exhibits assessment of the proposed procedure
for management of smart grid system. All calculations
and utility measures were executed by utilizing the
MATLAR 2012a software. The tests were performed on
a 2.27 GHz Intel Core i3 machine, outfitted with 4 GB
of RAM, and running under Windows 7 Professional.

(a) Dataset: Analysis done on aclual dataset (Ground
Truth Values) for Raipur city in Chhattisgarh state
of India having Longitude: 21.2514° N, Lalitude:
81.6296° E. Various environmental features nsed in
the calculation are piven in Table 3 and it was
obtained from [12] for Raipur,

Table 3
List of features used (F).

Feature Name

Clear Sky Insolation Clearness Index

All Sky Insolation Incident on a Horizontal Surface
{(kW-hr/m~/day)

Insolation Clearness Index

Clear Sky Insolation Incident on a Horizontal Swifice
(kWh/m/day)

Declination Angle, Hour Angel (Degree)

Temperature Range at 2 m height (depree C)

Earih Skin Temperature(degree C)

Wind Speed Range at 10 m above gronund level(m/s)

Wind Speed Range at 50 m above ground level(m/s)

Surface Pressure(kPa)

(b) Results @ From lig, 4 it is observed that BA-PSO
power requirement values is more nearer (Actual)

251



AMnuzzndhan- Rabindranath Tagore University Journal Vol. IX/ Issue XVII September 2019 ISSN: 2278-4187
to ground trath values as compared to GA-PSO- generation and crossover operalion increases the

ANFIS  wvalues [10], uncler required power accuracy of the work
evaluation parameters. In this work initial solution

: Comparision ol Power Prediclion oulpul —GA-PEOANFIE

10’ ey | —easso
/ \ —helual Valies

Pawear Wilionth
o

0 ! | (2o P I

i 2 3 g g

E 5 6
Month (Mar-2018 1o Dec-2018)
Fig. 4 Comparison of predicted and actual power output

() Evaluation Paramecters:
(i) Root Mean Square Error

A 4 =¥
RMSE = =i=1 Dh,: modil.[ (13)

where X4, is observed (ground truth values) values and .4 is predicted power by modelfor n instances. The
smaller the rool means square crror, the closer Lo the ground truth values,

(i) Mean Average Error

| Kot = X s
MAF = Z:l' ohsl .um:fu!,ll._| T ( | 4}

)
where Y5, 15 observed (ground truth values) values and X0 18 predicied power by maodel for ninstances. The
smaller e means average error. the closcr o the ground truth values.
Table 4
MAL Based Comparison between BA-PSO and GA-PSO-ANFIS.

MAE Based Comparison

Muonths BA-P50 GA-P50-
Year 2018 ANFIS| 10
Feb-Apr
7479 18640
May-Jul
10913 B3RO

Ang-0Ocl
9403 9169

has gencrated different cambinations and performed two
type of learming, first was sensiivity of bulterfly while
secand was particle velociiy and position.

From Table 4 1t is observed that BA-PSO is beller as
comparcd Lo GA-PSO-ANFIS[10].  under MAE
evalualion patameters. As BA-PSO genetic algorithm
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Table 5
RMSE Based Comparison between BA-PSO and GA-PSO-ANFIS.

RMSE Based Comparison
Months BA-P50 GA-PS0-
Year 2018 ANFIS [10]
[ Feb-Apr
8545 28720
May-Jul
11900 89779
[ Aug-Ocl
u608 9404

has generated different combinations which perform
two Lype of learning, first was sensitivity of bullerfly
while second was particle velocily and position.

From table 5 it is observed (hal BA-PSO is beller as
compared to GA-PSO-ANFIS [10]. under RMSE
evaluation paramelers, As BA-PSO genelic algorithm

4 Comparision of Various Errors Avernga Values [BERA-PSO

asY ) = T BEGA-PSC-ANFIS

1.
¥} - L1

RMSE MAE
Fig. 5. Average erraor Comparison of solar power prediction.
recluces its accuracy, As BA-PSO genclic algorithm has
generaled different combinations which perform (wo
type of learning. [irst was sensitivity af butter(ly while
sccond was particle velocily and position.

From fig. 5 it is observed that BA-PSQO [cature selection
ratio involved each environmenlal parameter for solar
PV power prediction. so average crror for various
months was less as compared to [10]. While selection of
some featurcs was done in GA-PSO-ANFIS[10].which

Table ¢
Execution time Based Comparison between BA-PSO and GA-PS0-ANFIS,
Exceution time (seconds) Comparison
e BA-PSO GA-PSO-
teration ANFIS [10]
10 o
1.245 1.8765
20
1.7921 30678
00 )
2.0976 3. 7803

time  cvaluation parameiers As BA-PSO  genelic
algorithm has  generated  different combinations and

From Table 6 it is obscrved that BA-PSO 15 beller as
compared 1o GA-PSO-ANFIS [10]. under execulion
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performed two type of learning, first was sensitivity of
butterfly while second was particle velocily and
position. So belter results oblained in shorl time and
iteration loop gel break,

YV CONCLUSION

Solar is a promising renewable source thal s
experiencing a fast pace of growth in the recent vears.
An inherent feature of these resources is that the energy
production capacity is not [ully controllable, thus
necessitating the use of proper forecasting  and
management lechniques lo ensure smoolh integration
with the power grid. So this work proposcd a genctic
algorithm that forecast solar power as per environmental
parameters  like,  insolation,  solar  orientation,
temperature, cte, Real dataset obtained [rom NASA
resource library for Raipur, India, Chhattisgarh region is
used.  The results show that MAE and RMSE [lor the
BA-PSO system is quite low as compared with previous
approaches. BA-PSO has reduced the RMSE value
4,235 limes. while MAE was reduced by +.21 times as
compared to GA-PSO-ANFIS. This high reduction in
error was oblained by estimating proper ratio of the
environmental parameters, In future research can be
pursued (o further minimize the error in a dayv-ahead
prediction,
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