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1. Introduction: the 15-puzzle

The puzzle consists of a 4-by-4 grid together with 15 tiles numbered
1,2,...,15, and a single vacant location on the grid.

A legal move comprised of sliding a numbered tile into the vacant
location. From the initial configuration above, for instance, there are
two legal moves: sliding the 12 down or the 15 to the right. The object
of the puzzle 1s to use a sequence of legal moves to interchange the
position of the tiles labelled 14 and 15 while leaving all other tiles
unchanged.

The puzzle was "invented" by Noyes Palmer Chapman, a postmaster
in Canastota, New York. Copies of the improved Fifteen Puzzle made
their way to Syracuse, New York, by way of Noyes' son, Frank, and
from there, via sundry connections, to Watch Hill, Rhode Island, and
finally to Hartford (Connecticut), where students in the American
School for the Deaf started manufacturing the puzzle and, by
December 1879, selling them both locally and in Boston,
Massachusetts. Shown one of these, Matthias Rice, who ran a fancy
woodworking business in Boston, started manufacturing the puzzle
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sometime in December 1879 and convinced a "Yankee Notions"
fancy goods dealer to sell them under the name of "Gem Puzzle". In
late January 1880, Charles Pevey, a dentist in Worcester,
Massachusetts, garnered some attention by offering a cash reward for
a solution to the Fifteen Puzzle.

The game became a craze in the U.S. in 1880.

Noyes Chapman had applied for a patent on his "Block Solitaire
Puzzle" on February 21, 1880. However, that patent was rejected,
likely because it was not sufficiently different from the August 20,
1878 "Puzzle-Blocks" patent (US 207124) granted to Ernest U.

Kinsey.

Sam Lloyd claimed from 1891 until his death in 1911 that he had
invented the puzzle, for example writing in the Cyclopedia of
Puzzles (published 1914): "The older inhabitants of Puzzleland will
remember how in the early seventies I drove the entire world crazy
over a little box of movable pieces which became known as the '14-15
Puzzle'. However, Lloyd had nothing to do with the invention or

initial popularity of the puzzle, and in any case, the craze was in 1880,
not the early 1870s. Lloyd’s first article about the puzzle was
published in 1886, and it was not until 1891 that he first claimed to be
the inventor.

Some later interest was fuelled by Lloyd’s offer of a $1,000 prize to
anyone who could provide a solution for achieving a particular
combination specified by Lloyd, namely reversing the 14 and 15,
which Lloyd called the 14-15 puzzle.

The 14-15 puzzle attracted a worldwide attention that can only be
compared with the Rubik's Cube that conquered the world 100 years
later. Erné Rubik was in fact inspired by the slide puzzle when he
designed his famous cube which can be seen as a 3-dimensional
version of a slide puzzle.
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Lloyd offered a prize of $1000 (a princely sum in 1870) for the first
correct solution. The puzzle swept quickly across America, then
Europe, and in Lloyd’s own words eventually “drove the world
crazy.”

The hype around the 15 puzzle was so significant starting in January
1880 that the inventor of the puzzle, Noyes Chapman, applied for a
patent on the puzzle in March 1880. Nearly a century later, the
inventor of the Rubik’s Cube, Ermmo Rubik, claimed to have been
inspired by the success of Lloyd’s 14-15 ©puzzle to
make another sensational puzzle .

Since Sam Lloyd’s capitalization on the popularity of the puzzle,
many other variations of the puzzle have arisen. Many of them form
an image when completed or spell out a message.

Exactly half of all permutations of the 15 puzzle can be solved. Only
those configurations that require an even number of transpositions
between the empty space and numbered tiles may be created.

In this project work we shall present the modern Algebra approach to
unravel the 15-puzzle problem using permutations and group theory.
Another way of thinking about the 15 puzzle is through graph theory.
But in this project, we have analysed the problem using Abstract
algebra approach only.

2. Basics of permutation:

Permutation

Let S be a non-empty finite set. A bijective mapping f :S—S is said
to be a permutation on S.
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Let S = {ai, a2, a3,..., as}. Then the number of bijections from S
onto S is n! Let one such bijection be f that maps a; to f(ai). This
permutation fis denoted by the symbol

( a, a .. a ]

fa) f@) .. f(,)

The identity mapping is is is also a bijective mapping. is is said to
be the identity permutation on S and it is denoted by 1.

(a a .. a
“la, a, .. a

Let S= {1, 2, 3, 4} and a permutation f on S be defined by f(1) = 2,
f(2)=4,1(3) =1, f(4) = 3. Then fis expressed as

1 2 3 4 1 3 4 2 2 3 1 4
2 4 1 3% 2 1 3 4)0tA {4 1 2 3/

or in many other ways by interchanging the columns. But the
1 23

v 41 3) where the elements in the top

standard form for f1s [
row are in natural order.

Now we will discuss about Cycle.

Cycle

Let S = {ai, a2, as,..., an}. A permutation f : S—S is said to be a
cycle of length r, or an r-cycle if there are r elements &;,& ,..,&; ,

in Ssuch that f(a)=a,, f(a )=a .. f(a )=a, f(a)=4,

and f(aj)=aj, [ N
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The cycle is denoted by(ai1 > & 5eees A ) , or by (aizag sees &5 8 ) , Or

in any other form provided the elements appear in a fixed cyclic
order.

The cycle (ai1 & 5eees & ) is also denoted by the symbol

(a,a,...a, ).
2 3 1

a ,8; ,...,8; are said to be the elements of the cycle. Two cycles f

and g on the same set S are said to be disjoint if they have no
common elements.

Multiplication of two disjoint cycles on the same set is
commutative.

1 2 3 4
As for example, Let S= {1, 2, 3,4} and f= [ ],

1 3 4 2
(r23ay (1234
STl a3 2" 321 4
Here fis a 3-cycle. f=(2, 3, 4). f can also be expressed as (3, 4, 2),

or as (4, 2,3). gisa2-cycle. g=(2,4). his a 2-cycle. h = (1, 3).

It can be shown that every permutation on a finite set is either a
cycle or it can be expressed as a product of disjoint cycles.

Now we will discuss about transposition.

Transposition

A 2-cycle is called a transposition.

A 1T-cycle is the identity and it can be expressed as the product of
the transpositions (ar, as) and (ar, as).
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A 3-cycle (a1, a2, a3) can be expressed as the product (a1, a3)(ai, a2)
or as the product (a1, a2)(az, a3). [2 transpositions]

An r-cycle (ai, az,..., ar) can be expressed as the product (a1, ar)
(a1, ar-1)...(ar.az)(ai, a2) [r-1 transpositions]

Now we will use the transposition to define odd and even
permutation.

Even Permutation & Odd Permutation-

A permutation is said to be even if it can be expressed as the product
of an even number of transpositions, and odd if it can be expressed as
the product of an odd number of transpositions.

Since an r-cycle can be expressed as the product of r-1 transpositions,
it is an odd or even permutation according as r is even or odd.

The identity permutation i can be expressed as the product of two
transpositions (ar, as).(ar, as). So, 1 is even.

As for example, Let S = {1, 2, 3}
Then there are six permutations on the set. They are

2 oF 5 e,
S NIRRT
1
1

e (s 3 e,

The even permutations are 1, (1, 2, 3), (1, 3, 2).
The odd permutations are (2, 3), (1, 3), (1, 2).




The product of two permutations of the same parity (i.e., either
both of them are even or both of them are odd) is even; the
product of two permutations of different parity is odd.

The inverse of an odd permutation is odd and the inverse of an even
permutation is even.

We now describe an important theorem on Permutation.

Theorem: If 0 €S, then O may be written as the product of an

even number of transpositions if and only if o cannot be written as
the product of an odd number of transpositions.

The left hand side is a product of s + t transpositions. Since the
identity on the right hand side is even, s and t must have the same

parity.
Now we define a Group.

Groups-

A non-empty set G is said to form a group with respect to a binary
composition *, if
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1V.

G 1s closed under the composition *,

* 1S associative,

there exists an element e in G such that e*a = a*e = a for all a in
G,

for each element a in G, there exists an element a’ in G such that
a'*a=a*a =e.

The group is denoted by the symbol (G, *).

The element e is said to be the identity element in the group.

The element a’ is said to be the inverse of a.

Svymmetric Group Sy :

Let S be the set of all permutations on the set {1, 2,..., n}.
Let us examine if S forms a group with respect to ‘multiplication of
permutations’.

1.

Let f, g be two permutations on the set {1, 2,..., n}. Then f.g is
also a permutation on the set {1, 2,..., n}.

Therefore f €S,0eS=f.ge$S

1.

A permutation on S is a bijective mapping from the set {1, 2,...,
n} onto itself and multiplication of two permutations is the
composition of two bijective mappings. Since composition of
mappings is associative, multiplication of permutation is also
associative.

I 2
I 2

identity element because i.f = f.1i = f for all in S.
1 2 ..
Let f = ( )

f) f@) .. f(n)
[f(l) f(2)

n
njes and it is the

The identity permutation 1 = (

jeS. Then the permutation g =

1 2
= 1. Therefore the inverse of each element exist in S.

f(n
E] )J €S and g is the inverse of f, since g.f=1f.g
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This group is called is Symmetric group S,. This group contains n!
elements.

Alternating Group An:

The set of all even permutations on the set {1, 2,..., n} forms a group
with respect to multiplication of permutations.

The group is called the Alternating group of degree n and is denoted
1

by An. A, contains ) N! elements.

3. 15 puzzle and permutation:

The following grid position

11
9
15
2

can be represented as

1 2 3 45 6 7 8 9 10 11 12 13 14 15
11 14 10 6 9 4 12 5 15 8 3 13 2 1 7

It may be noted that, when moving the tiles around the board, we
were working in Sie since there are 16 total squares whose contents
we were changing. However, because we only considered
configurations where the blank was in 16, we never changed the
contents of 16 in going from one configuration to another; since we
effectively fixed 16, we were really working in Sys. Page-9




Next grid position

is basically the transposition (14, 15). Hence, 1if we
can show that the group of permutations on the tiles of the Fifteen
Puzzle is a subgroup of the Alternating group, then swapping those
tiles as Lloyd described is impossible.

Consider the set of permutations in which the blank tile is returned to
its original position. In particular, look at paths that start and end with

the blank tile in the bottom right corner. One such circuitous path is as
follows:

=29 o o

I{ < :

One can observe that in this circuit:

1.  For every up, there is a down
i1.  For every left, there is a right.




Thus, we must have an even number of transpositions. Thus the next
proposition follows immediately.

Proposition 1: The set of permutations on the tiles of the Fifteen
Puzzle that return the blank tile to the bottom right corner is a
subgroup of the Alternating group, Ajs.

Hence, swapping tiles 14 and 15 while returning all other tiles to their
original position is impossible!

A natural question is whether every even permutation is obtainable as
a permutation of the tiles of the Fifteen Puzzle. In other words, is the
set of permutations on the tiles of the Fifteen Puzzle in which the
blank tile is returned to the bottom right corner isomorphic to Ajs? In
order to answer this question, we will need some more facts about the
Alternating group.

Theorem 1. Every permutation in A, is a product of 3-cycles (n > 3)

Proof. We will first show that every permutation of A, can be written
as a product of 3-cycles. First, suppose that @ € A,. We note that we
can write every permutation as a product of 2-cycles (transpositions).
Let & be written as a product of 2-cycles (X1, y1)(X2, y2),...(Xk,Yk). k
must be an even number since it is expressing an even permutation
as a product of odd cycles. Therefore, it is possible to group the
transpositions into pairs and consider any potential pairs of 2-cycles.
There are three possible cases that arise in each pair.

Case 1: The two 2-cycles in the pair share the same elements- If
thisis the case, then the pair of 2-cycles may be removed from the
product since (a, b) * (a, b) =e.

Case 2: The two 2-cycles in the pair share one element, but each
2-cycle has a distinct element- In this instance, the pair of 2-cycle
can bewritten as a 3-cycle like so: (a, b) * (b, ¢) =(a, c, b).
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Case 3: The two 2-cycles in the pair do not share a common
element-If the two 2-cycles are of the form
(a,b) * (¢, d) = (b, d, c)(a, ¢, b).

Thus, every permutation « € A, can be written as a product of 3-

cycles. Now, let us turn our attention to proving that the set of
consecutive 3-cycles of A, can generate all others.

Theorem 2. The set of consecutive 3-cycles of A, can form all other
3-cycles of An.

Proof. We will prove that the set of consecutive 3-cycles of A,
generates all other 3-cycles of An by induction. Let us consider the
base case Asz. We begin with Az because this is the smallest group of

even permutations with a 3-cycle.Looking at the 3-cycle (1 2 3), we
observe that we may obtain the other 3-cyclein As: (1 2 3)>=(1 3 2).

We have obtained all 3-cycles in As.

Let us prove another base case, As, for good measure. The
consecutive 3-cyclesin A4 are (1 2 3) and (2 3 4). We may obtain all
other 3-cycles in A4 via the following operations:

(1;2;3)=(1;2; 3)
(153;2) = (15 2; 3)°
(1;2;4)=(1;2; 3)(2; 3; 4)?
(1;4;2)=(2; 3; 4)(1; 2; 3)?
(1;4;3)=(2; 3; 4)%(1;2; 3)
(1;3;4)=(1;2;3)2; 3; 4)
(2;3;4)=(2;3;4)
(2;4;3)=(2;3; 4"




Let us now assume that the theorem holds true for some positive
integer k where k>3. Let us then consider the k + 1 case: We have the
set of consecutive 3-cycles

(1,2,3),2, 3, 4),...,(k-3, k-2, k-1), (k-2, k-1, k), (k-1, k, k+1)

Our mission is to show that we may create any 3-cycle with k+1 in it
from this list. Note that our inductive hypothesis allows us to assume
that the 3-cycles, excluding (k-2, k-1, k) generate all 3-cycles in Ax.
Let us consider three cases to prove that any 3-cycle containing k+1 1is
obtainable.

Case 1: Generate the 3-cycle with the form (a,k+1,k):

(aa ka k_l) * (k_la ka k + 1) = (aa ka k + 1)

Where a < k-1. Note that our obtained 3-cycle may be squared to give
us (a, k+1, k).

Case 2: Generate the 3-cycle with the form (a, k+1, k-1):
(a, k-1, k) * (k, k-1 k+1) = (a, k-1, k+1)

Where a < k-1. note that our obtained 3-cycle may be squared to give
us (a,k+1,k-1).

Case 3: Generate the 3-cycle with the form (b,a,k+1):
(b, a, k) * (a, kt+1, k) = (a, k+1, b)

Where a, b <k-1. We borrowed our 3-cycle (a; k+1; k) from the result

of case
1. Also observe that our obtained 3-cycle may be squared to give
us (a, b, k+1). Page-13




We have now proved that for any A, where n>3, the set of
consecutive 3-cycles generates every 3-cycle of A, .

The results above indicate that the set of permutations obtained by
moving the blank space between rows in the puzzle yield all possible
permutations of Ajs.Thus, all even permutations of the 15 puzzle are
possible to obtain. However, none of the odd permutations may be

obtained.

Lemmal-The set of permutations of the Fifteen Puzzle contains the
3-cycle = (11, 12, 15).

Proof. In its natural state, tiles in the bottom right corner are:

11(12
15

Shift tile 15 to the right. This gives the following configuration:

1112
15

Shift tile 11 down. This gives the following configuration:

12
11|15
Shift tile 12 left. This gives the following configuration:

12
11




Shift tile 15 up. This gives the following configuration:

12 |15
11

Hence, we have obtained the permutation (11, 12, 15).
For the remaining 3-cycles, we will construct a “long cycle” that

leaves two elements (say 11 and 12) and passes through the remaining
elements. Such a cycle would look like:

5 s

‘ >@®—>0

& @]

Our next lemma explicitly describes how to achieve this “long cycle.”

Lemma 2- The cycle p=(1,2,6,7,3,4,8,15,10,14,13,9,5)isa
permutation of the tiles of the Fifteen Puzzle.

Proof. Begin by moving 12 down, 11 right, 15 up, 12 left, and 11
down. The bottom right corner now has the following configuration:

15
12




Note that at this point, all other tiles are still in their original positions.
We now perform the “long cycle” described above as follows: move
15 right, 10 right, 14 up, 13 right, 9 down, 5 down, 1 down, 2 left, 6
up, 7 left, 3 down,4 left, 8 up, and 15 up. Currently, the tiles are in the
following configuration:

Finally, we move 11 up, 12 right, 10 down, 11 left, and 12 up. This
results in the following configuration:

6 |4
7 13
14111
13110

This is the permutation (1, 2, 6, 7, 3,4, 8, 15, 10, 14, 13,9, 5).

Notice that if we apply £ once, then tile 10 is in slot 15. If we apply

p enough times, we can move any of the tiles in the set [15]—{11, 12}
into the slot 15. For instance, 1f we wished to have tile 3 in slot 15,

then we would apply p ten times. This action is typically represented
10

byp".

Our goal 1s to show that every permutation in Ajs is a permutation on
the tiles of the Fifteen Puzzle. To do this, we let 11 and 12 fulfil the
roles of a and b, respectively, in Proposition. Page-16




Thus, for ke [15] — {11, 12}, we need only show that the permutation
(11, 12, k) 1s a permutation of the tiles of the Fifteen Puzzle.

To do this, we take advantage of the concept of conjugacy. Recall that
elements a and b are conjugate elements in the group G if there is an
element g € G such that g—lag =b. Our strategy will be to show that
any 3-cycle of the form (11, 12, k) is conjugate with the 3-cycle (11,
12, 15) (recall that we showed (11, 12, 15) is possible in Lemma 1).
To do this, we will use p"(where pis defined in Lemma-2) to position
our target tile k in slot 15. We then apply the permutation (11, 12, 15)
to rotate tiles 11, 12, and the target. Finally, we apply the permutation

p " to return all tiles except 11, 12, and k to their original positions.

For example, to obtain the permutation (11, 12, 8) = (8, 11, 12), we

will apply p, then 7 , and finally p . This can be represented

symbolically as

(1,2,6,7,3,4,8,15, 10, 14, 13,9, 5)°'(11, 12, 15)(1, 2, 6, 7, 3, 4, 8,
15, 10, 14, 13,9, 5) = (1, 5, 9, 13, 14, 10, 15, 8, 4, 3, 7, 6, 2)(11, 12,
15)1,2,6,7,3,4,8,15, 10, 14, 13,9, 5)

= (8, 11, 12).

Theorem 3. The set of permutations on the tiles of the Fifteen Puzzle
1s isomorphic to Ajs, the Alternating group on 15 symbols.

Proof. By Lemmal and Lemma 2, the permutations 7 = (11, 12, 15)
and p =(1,2,6,7,3,4,8,15,10, 14, 13, 9, 5) are permutations of the
tiles of the Fifteen Puzzle. Suppose that m is the smallest positive

integer such that o™ maps tile k to slot 15. We first apply 2" in order
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to position tile k in slot 15. We then apply rto rotate tiles 11, 12, and

15. We then apply p " to return all tiles (except 11, 12, and k to their

original positions). This results in the permutation (11, 12, k). Since k
is arbitrary, we can generate Ajs.

4. Generalizations of the Fifteen Puzzle

The theory relating to 4 x 4 grid problem can be generalised to apply
it in a n by m rectangular grid. Again,there is one empty slot and the
tiles can move horizontally or vertically. Let P,m denote the group of
permutations on the tiles of this puzzle. In a similar way we can prove
that the puzzle group Pnm 1s isomorphic to the isomorphic to the
Alternating group, Anm-1.

5. Concluding Remarks

From permutation theory we know that initial configuration (where
the numbers 1 to 15 are arranged and 16" place is empty) for 15
puzzle problem is an even permutation. Any valid movement on the
tiles of 15 puzzle that return the blank tile to the bottom right corner is
an even permutation. So from the initial configuration we can reach to
those configurations which are even permutations and vice versa. But
from the initial configuration we can never reach to a configuration
that represents an odd permutation. Converse is also true i.e. from a
configuration that represents an odd permutation (such as mentioned
in Sam Loyd’s problem that represents single transposition (14,15) )
we never reach to the initial configuration which is basically an even
permutation.
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1. ETYMOLOGY

The term ‘FRACTAL’ was coined by the mathematician Benoit Mandelbrot
in1975. Mandelbrot based it on the latine FRACTUS, meaning ‘broken’ or
‘fractured’ and used it to extend the concept of theoretical fractional
dimensions to geometric patterns in nature.

2. FRACTALS

Fractal is nothing but a curve of the geometrical figure and each part of which has the

same statistical character as the whole.

3.INTRODUCTION

Fractals are objects that are self similar at different scales.

Think of a tree- it has a trunk that has branches and those branches self have branches
coming off of them and those have sub-branches and so on. So that is a fractal.
Fractals turn out to be a good way to describe many objects in nature.

In this unit we will explore fractals, both visually and mathematically.

It is striking how many natural objects there are with this kind of property. Let’s look
at a simple example,

Trees- Trees are fractal and let be explain the notion of self similarity.

Let’s take a picture of a tree. Now we will take part of that picture and crop it out and
blow it up. We can see that the structure of this blown up part of this picture is very
similar to the structure of the whole picture itself. Let’s do it again. Let’s take a part
of this picture within the red box and let’s blow it up. Again, the structure that you
see inside the blown up part of this picture looks very similar to the previous two
pictures and notice that this third picture is a very tiny part of this original picture.
Now we can do the same thing again. Take a part of the third picture , blow it up
again we have structures that look very tree-like. So, no matter how far down you go
up to a certain point in these picture you can keep taking little crops, blowing them
up and seeing that they have very similar kinds of structure. That’s the crux of the

notion of self-similarity at different scales.
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Picture: Fractal In Trees




The actual definition of fractal means that the object is perfectly self similar at all
possible scales.

So the objects that we are going to talk about in nature are only fractal-like. They are
not real fractals from the mathematical sense, but I am going to use the term ‘fractal’
to describe them anyway. So here is a picture of a special kind of broccoli that has

fractal properties.We can see that each of these little broccoli mounds consist of other

little mounds that themselves have the same structure and so on.

Leaf veins are fractal in the same way that trees are fractal.

Broccoli Mounds
Broccoli

Source: Internet




_4.HISTORY

The history of fractals traces a path from chiefly theoretical studies to

modern applications in computer graphics, with several notable

people contributing canonical fractal forms along the way. A

common theme in traditional African architecture is the use of fractal

scaling, whereby small parts of the structure tend to look similar to

larger parts, such as a circular village made of circular houses.

According to Pickover, the mathematics behind fractals began to take

shape in the 17th century when the mathematician and philosopher

Gottfried Leibniz pondered recursive self-similarity (although he

made the mistake of thinking that only the straight line was self-similar

in this sense).

In his writings, Leibniz used the term "fractional exponents", but

lamented that "Geometry" did not yet know of them. Indeed,

according to various historical accounts, after that point few

mathematicians tackled the issues and the work of those who did

remained obscured largely because of resistance to such unfamiliar

emerging concepts, which were sometimes referred to as

mathematical "monsters". Thus, it was not until two

centuries had passed that on July 18, 1872 Karl Weierstrass

presented the first definition of a function with a graph that would

today be considered a fractal, having the non-intuitive property of

being everywhere continuous but nowhere differentiable at the

Royal Prussian Academy of Sciences.

In addition, the quotient difference becomes arbitrarily large as the summation index
increases. Not long

after that, in 1883, Georg Cantor, who attended lectures by Weierstrass, published
examples of subsets

of the real line known as Cantor sets, which had unusual properties and are now
recognized as

fractals. Also in the last part of that century, Felix Klein and Henri Poincaré
introduced a category

of fractal that has come to be called "self-inverse" fractals.

One of the next milestones came in 1904, when Helge von Koch,

extending ideas of Poincaré and dissatisfied with Weierstrass's abstract

and analytic definition, gave a more geometric definition including

hand-drawn images of a similar function, which is now called the

Koch snowflake. Another milestone came a decade later in




1915, when Wactaw Sierpinski constructed his famous triangle then,

one year later, his carpet. By 1918, two French mathematicians, Pierre

Fatou and Gaston Julia, though working independently, arrived

essentially simultaneously at results describing what is now seen as

fractal behaviour associated with mapping complex numbers and

iterative functions and leading to further ideas about attractors and

repellors (i.e., points that attract or repel other points), which have

become very important in the study of fractals.

Very shortly after that work was submitted, by March 1918, Felix Hausdorff
expanded the definition of "dimension", significantly for the evolution of the

definition of fractals, to allow for sets to have non-integer

dimensions. The idea of self-similar curves was taken further by Paul Lévy.




3. FRACTAL DIMENSION

An important part of understanding fractals is the notion of fractal dimension. We all
learn back in grade school math that lines are one dimensional, squares and circles
are two dimensional and cubes and spheres are three dimensional.
These perfect geometric objects are often what mathematicians and scientists use to
model the attributes of the natural world.
However, as Benoit Mandelbrot famously said,

“Clouds are not spheres,

mountains are not cones,

coastlines are not circles,

and bark is not smooth, nor

does lightning travel in a

straight line.”

— Benoit Mandelbrot, 1973

Benoit Mandelbrot proposed that fractals are much better model of the natural world
than our more conventional geometric notions and he sought to develop a new,
fractal geometry to describe nature. To develop this new geometry, we need to
examine our concept of dimensionality.

Dimension:1

Each level is made up of two % sized copies.

_— s — — ——)) — — — —

Dimension:2
Each level is made up of four isized copies.

Similarly for dimension 3 each level is made up of eight % sized copies and for

: . . : 1. .
dimension 4 each level is made up of sixteen T sized copies.

In those previous pictures we created this pattern by bisecting each side but if we
trisect each side,
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Dimension:1

Each level is made up of three % sized copies.
—

M-Secting

Dimension:1

1
Each level is made up of Mﬁ sized copies.

Dimension:2

Each level is made up of M? % sized copies.

Dimension:3

Each level is made up of M3 % sized copies.

Let’s create a geometric structure from a given D-dimensional object (e.g. line,
square, cube etc.) repeatedly dividing the length of its side by a number M.
Then each level is made up of MP copies of previous level.
Call the number of copies N.
Then N=M"
Taking log of both sides,
log N = log MP
= log N=D log M

log N
S>p=—8
logM




¢.1T’S DIMENSION FOR SOME SHAPES

Koch Curve:

Stage 1
The Generator

Stage 4

Random orientation
of the genarator

According to the definition the dimension of Koch Curve is,

D=18%_ 126 N=4and M =3
log3

Sierpinski’s Triangle:

According to the definition the dimension of Sierpinski’s Triangle is,

D= 2153 N=3andM=2 Page-8
log2




Sierpinski’s Carpet:

Step 0: Initiator Step 1: Generator

According to the definition the dimension of Sierpinski’s Carpet is,

D=298_18) N=8andM=3
log3




71.CHARACTERISTICS OF FRACTAL

A fractal often has the following features:-

< Fractal is too irregular to be easily described in traditional euclidean geometric
language.

% Exact self similarity-Fractal is identical at all scales such as the Koch
snowflake.
Quasi self similarity- Fractal approximates the same pattern at different
scales. It may contain small copies of the entire fractal in distorted and
degenerated forms ; e.g. the Mandelbrot Set's satellites are approximations of
the entire set but note exact copies.
Statistical self similarity- Fractal repeats a pattern Stochastically so
numerical or statistical measures preserved across scales; e.g., randomly
generated fractals like the well-known example of the Coastline of Britain for
which one would not expect to find a segment scaled and repeated as neatly as
the repeated unit that defines fractals like the Koch snowflake.

2x120 degrees recursive IFS

+¢ It has a Hausdroff dimension which is Greater than its topological

Dimension( although this requirement is not met by space filling
Curves such as the Hilbert Curve ).

s It has a simple and recursive definition.




s. COMMON TECHNIQUES FOR GENERATING
FRACTALS

Images of fractals can be created by fractal generating programs.
Because of the butterfly effect, a small change in a single variable can have an
unpredictable outcome.
< Iterated function systems (IFS) —Fixdgeometric
replacement rules; may be stochastic or deterministic e.g., Koch
snowflake, Cantor set, Haferman carpet, Sierpinski carpet, Sierpinski gasket,
Peano curve, Harter-Heighway dragon curve, T-square, Menger sponge.
% Strange attractors— Use iterations of a map or solutions of
a system of initial-value differential or difference equations
that exhibit chaos (e.g., multifractal image, or the logistic map)

Self-similar branching pattern modeled in
silico using L-systems principles

% L-systems— Use string rewriting; may resemble branching
patterns, such as in plants, biological cells (e.g., neuronsand immune
system cells, blood vessels, pulmonary structure, etc. or turtle graphics
patterns such as space-filling curves and tilings

< Escape-time fractals— Use a formula or recurrence relation at each point in
a space (such asthe complex plane); usually quasi-self-similar; also known as
"orbit" fractals; e.g., the Mandelbrot set, Julia set, Burning Ship fractal, Nova
fractal and Lyapunov fractal. The 2D vector fields that are generated by one or
two iterations of escape-time formulae also give rise to a fractal form when
points (or pixel data) are passed through this field repeatedly.

Random fractals— Use stochastic rules; e.g., Lévy flight, percolation

clusters, self avoiding walks, fractal landscapes, trajectories of Brownian

motion and the Brownian tree (i.e., dendritic fractals generated by modelling
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diffusion-limited aggregation or reaction-limit daggregation clusters).

% Finite subdivision rules- Use a recursive topological algorithm for
refining tilingsand they are similar to the process of cell division. The iterative
processes used in creating the Cantor set and the Sierpinski carpet are

examples of finite subdivision rules, as is barycentric subdivision.

A fractal generated by a finite subdivision
rule for an alternating rule




9. FRACTAL SIMULATION

+* This simulation supports both pinch zoom and mouse scrolling. We

recommend using the Chrome browser. (to get more processing speed)
Imaginary number An imaginary number consists of a number that
becomes negative.

+» Koch curve Koch curve is a kind of fractal curve. It appeared in a 1904
paper titled ‘On a Continuous Curve Without Tangents, Constructible from
Elementary Geometry’ by the Swedish mathematician Helge.

+» The Pythagoras tree is a plane fractal constructed from squares. Invented by
the Dutch mathematics teacher Albert E. Bosman in 1942. It is named after
the ancient Greek mathematician Pythagoras. Fractal’s self-similarity...




¢ The C curve is a kind of fractal geometry. Bend each side 90 degrees. Bend
this side again 90 degrees. Repeating this operation infinitely can get a C
curve. Fractal’s self-similarity Fractal.

¢ Pascal’s triangle is a triangular array of the binomial coefficients. Each
number is the sum of the two numbers directly above it. Pascal’s triangle
has many properties and contains many patterns of.

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1

+»+ Sierpinski triangle is a fractal and attractive fixed set with the overall shape
of an equilateral triangle. In this simulation, Create a Sierpinski triangle by
endlessly drawing circles.

Sierpinski curves are a recursively defined sequence of continuous closed
plane fractal curves discovered by Wactaw Sierpinski. Fractal’s self-
similarity Fractal curves retain their original shape even if they are greatly
enlarged most.
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¢ A dragon curve is a piece of paper folded several times in the same direction as
the picture and then bent vertically. This curve does not intersect even though it
may touch.

¢ A Hilbert curve is a continuous fractal space-filling curve first described by
the German mathematician David Hilbert in 1891. Fractal’s self-similarity
Fractal curves retain their original shape even if they are greatly.




10. FRACTAL IN NATURE AND IT’S APPLICATION

Fractals are not just complex shapes and pretty pictures generated by computers.
Anything that appears random and irregular can be a fractal. Fractals permeate our
lives, appearing in places as tiny as the membrane of a cell and as majestic as the
solar system. Fractals are the unique, irregular patterns left behind by the
unpredictable movements of the chaotic world at work.

In theory, one can argue that everything existent on this world is a fractal:

the branching of tracheal tubes,

the leaves in trees,

the veins in a hand,

water swirling and twisting out of a tap,

a puffy cumulus cloud,

tiny oxygen molecule, or the DNA molecule,
the stock market

All of these are fractals. From people of ancient civilizations to the makers of Star
Trek II: The Wrath of Khan, scientists, mathematicians and artists alike have been
captivated by fractals and have utilized them in their work.

Fractals have always been associated with the term chaos. One author elegantly
describes fractals as "the patterns of chaos." Fractals depict chaotic behaviour, yet if
one looks closely enough, it is always possible to spot glimpses of self-similarity
within a fractal.

To many chaologists, the study of chaos and fractals is more than just a new field in
science that unifies mathematics, theoretical physics, art, and computer science - it is
a revolution. It is the discovery of a new geometry, one that describes the boundless
universe we live in; one that is in constant motion, not as static images in textbooks.
Today, many scientists are trying to find applications for fractal geometry, from
predicting stock market prices to making new discoveries in theoretical physics.

Fractals have more and more applications in science. The main reason is that they
very often describe the real world better than traditional mathematics and physics.

Astronomy

Fractals will maybe revolutionize the way that the universe is seen.

Page-16



https://javalab.org/en/dragon_curve_en/
https://javalab.org/en/dragon_curve_en/

Cosmologists usually assume that matter is spread uniformly across space. But
observation shows that this is not true. Astronomers agree with that assumption on
"small" scales, but most of them think that the universe is smooth at very large scales.
However, a dissident group of scientists claims that the structure of the universe is
fractal at all scales. If this new theory is proved to be correct, even the big bang
models should be adapted. Some years ago we proposed a new approach for the
analysis of galaxy and cluster correlations based on the concepts and methods of
modern Statistical Physics. This led to the surprising result that galaxy correlations
are fractal and not homogeneous up to the limits of the available catalogues. In the
meantime many more redshifts have been measured and we have extended our
methods also to the analysis of number counts and angular catalogues. The result is
that galaxy structures are highly irregular and self-similar. The usual statistical
methods, based on the assumption of homogeneity, are therefore inconsistent for all
the length scales probed until now. A new, more general, conceptual framework is
necessary to identify the real physical properties of these structures. But at present,
cosmologists need more data about the matter distribution in the universe to prove (or
not) that we are living in a fractal universe.

Nature

Take a tree, for example. Pick a particular branch and study it closely. Choose
a bundle of leaves on that branch. To chaologists, all three of the objects
described - the tree, the branch, and the leaves - are identical. To many, the
word chaos suggests randomness, unpredictability and perhaps even
messiness. Chaos is actually very organized and follows certain patterns. The

problem arises in finding these elusive and intricate patterns. One purpose of

studying chaos through fractals is to predict patterns in dynamical systems that
on the surface seem unpredictable. A system is a set of things,- an area of
study -A set of equations is a system, as well as more tangible things such as
cloud formations, the changing weather, the movement of water currents, or
animal migration patterns. Weather is a favourite example for many people.
Forecasts are never totally accurate, and long-term forecasts, even for one
week, can be totally wrong. This is due to minor disturbances in airflow, solar
heating, etc. Each disturbance may be minor, but the change it create will
increase geometrically with time. Soon, the weather will be far different than
what was expected. With fractal geometry we can visually model much of
what we witness in nature, the most recognized being coastlines and
mountains. Fractals are used to model soil erosion and to analyse seismic
patterns as well.
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Seeing that so many facets of mother nature exhibit fractal properties, maybe
the whole world around us is a fractal after all!

Computer science

Actually, the most useful use of fractals in computer science is the fractal
image compression. This kind of compression uses the fact that the real world
is well described by fractal geometry. By this way, images are compressed
much more than by usual ways (eg: JPEG or GIF file formats). Another
advantage of fractal compression is that when the picture is enlarged, there is
no pixelisation. The picture seems very often better when its size is increased.

Fluid mechanics

The study of turbulence in flows is very adapted to fractals. Turbulent flows
are chaotic and very difficult to model correctly. A fractal representation of
them helps engineers and physicists to better understand complex flows.
Flames can also be simulated. Porous media have a very complex geometry
and are well represented by fractal. This is actually used in petroleum science.

Telecommunications

A new application is fractal-shaped antennae that reduce greatly the size and
the weight of the antennas . Fractenna is the company which sells these
antennae. The benefits depend on the fractal applied, frequency of interest, and
so on. In general the fractal parts produces 'fractal loading' and makes the
antenna smaller for a given frequency of use. Practical shrinkage of 2-4 times
are realizable for acceptable performance. Surprisingly high performance is
attained.

Surface physics

Fractals are used to describe the roughness of surfaces. A roug surface is
characterized by a combination of two different fractals.

Medicine

Biosensor interactions can be studied by using fractals.




Slime mold Brefeldia maxima growing fractally
on wood

Fractal defrosting patterns, polar Mars.
The patterns are formed by sublimation
of frozen CO2.

High-voltage breakdown within a4 in (100 mm) block
of acrylic glass creates a fractal Lichtenberg figure




A fractal is formed when pulling apart two gluecovered
acrylic sheets

Fractal basin boundary in a geometrical optical Syste

m

Frost crystals occurring naturally on cold glass form
fractal patterns

Fractals in cell biology

Fractals often appear in the realm of living organisms where they arise through
branching processes and other complex pattern formation. lan Wong and co-
workers have shown that migrating cells can form
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fractals by clustering and branching. Nerve cells function through processes at the
cell surface, with phenomena that are enhanced by largely increasing the surface
to volume ratio. As a consequence nerve cells often are found to form into fractal
patterns. These processes are crucial in cell physiology and different
pathologies.Multiple subcellular structures also are found to assemble into
fractals. Diego Krapf has shown the branching processes the actin filaments in
human cells assemble into fractals patterns. Similarly Matthias Weiss showed that
the endoplasmic reticulum displays fractal features. The current understanding is
that fractals are ubiquitous in cell biology, from proteins, to organelles, to whole
cells.

11. Physiological Responses

Humans appear to be especially well-adapted to processing fractal patterns with D
values between 1.3 and 1.5. When humans view fractal patterns with D values
between 1.3 and 1.5, this tends to reduce physiological stress.

12. FRACTAL ART

Fractal art is a form of algorithmic art created by calculating fractal objects and
representing the calculation results as still digital images, animations, and media.
Fractal art developed from the mid-1980s onwards.It is a genre of computer

art and digital art which are part of new media art. The mathematical beauty of
fractals lies at the intersection of generative art and computer art. They combine to
produce a type of abstract art.

Fractal art (especially in the western world) is rarely drawn or painted by hand. It is
usually created indirectly with the assistance of fractal-generating software, iterating
through three phases: setting parameters of appropriate fractal software; executing
the possibly lengthy calculation; and evaluating the product. In some cases,

other graphics programs are used to further modify the images produced. This is
called post-processing. Non-fractal imagery may also be integrated into the

artwork. The Julia set and Mandelbrot sets can be considered as icons of fractal art.

It was assumed that fractal art could not have developed without computers because
of the calculative capabilities they provide. Fractals are generated by
applying iterative methods to solving non-linear equations or polynomial equations.
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Fractals are any of various extremely irregular curves or shapes for which any
suitably chosen part is similar in shape to a given larger or smaller part when
magnified or reduced to the same size.

13.APPLICATIONS IN TECHNOLOGY

Detecting 'life as we don't know it' by fractal analysis
Enzymes (Michaelis-Menten kinetics)
Generation of new music

Signal and image compression

Creation of digital photographic enlargements
Fractal in soil mechanics

Computer and video game design

Computer Graphics

Organic environments

Procedural generation

Fractography and fracture mechanics

Small angle scattering theory of fractally rough systems
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Generation of patterns for camouflage, such as MARPAT
Digital sundial

Technical analysis of price series

Fractals in networks

Medicine

Neuroscience

Diagnostic Imaging

Pathology

Geology
Geography
Archaeology

Soil mechanics
Seismology
Search and rescue
Technical analysis
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THE GOLDEN RATIO

"The golden ratio is a special number found by
dividing a line into two parts so that the whole
length divided by the long part is also equal to the
long part divided by the short part.”

It has many other names, Phi, Golden mean,
Golden section, Divine portion, and the Divine
section.

In mathematics it is most often referred to as the
Greek letter Phi or represented by its symbol “"®”



It is an irrational number with an infinite number of
digits after the decimal point, but is most often it is
recognized by just 1.61803398...

In an equation form, it looks like:
a/b = (a+b)/a =1.6180339887498948420

The Golden Ratio is often visually represented as
the Golden Rectangle

It is thought to be the most appealing to the eye
rectangle.

In western philosophy the Golden mean is also
thought as “dividing line”, or the "middle way". It is
the separation, or the middle between two
extremes, one of excess and the other of
deficiency.



LITERATURE REVIEW:

The golden has always existed and it is actually
unknown when it was first discovered, but we know
that it may have been used in Egyptian and Greek
architecture. Also, it is believed to have been
applied to the design of the Parthenon. The golden
ratio has held people’s attention for over 2,000
years (Mario Livio).

"Some of the greatest mathematical minds of all
ages, from Pythagoras and Euclid in ancient
Greece, through the medieval Italian
mathematician Leonardo of Pisa and the
Renaissance astronomer Johannes Kepler, to
present-day scientific figures such as Oxford
physicist Roger Penrose,
have spent endless hours over this simple ratio and
its properties. But the fascination with the Golden
Ratio is not confined just to mathematicians.
Biologists, artists, musicians, historians, architects,
psychologists, and even mystics have pondered
and debated the basis of its ubiquity and appeal. In
fact, it is probably fair to say that the Golden Ratio
has inspired thinkers of all disciplines like no other
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number in the history of mathematics” - Mario
Livio

Many mathematicians, artist, and philosophers
have used the golden ratio throughout history. One
of the earliest records of it use was from Phidias.
Phidias was a mathematician and the greatest
sculptor of his time. He studied and applied the
golden ratio to the design of the sculptures for the

Parthenon. The golden ratio was also named Phi
after Phidias (500 BC- 432 BQ).



Another important historical figure that mentioned
his use of the golden ratio in his studies was Plato
(428 BC- 347 BCQ). In "Timaeus” Plato describes five
possible regular solids that relate to the golden
ratio. He also considers the golden ratio to be the
most binging of all mathematic relationships.

Euclid (323 BC- 265 BC) was the first to give a
recorded definition of the golden ratio as “a
dividing line in the extreme and mean ratio” in his
book named Elements. He was also the one to link
the number to the construction of the pentagram.

Fibonacci (1770- 1250) discovered a sequence now
known as the Fibonacci sequence which happened
to approach the ratio asymptotically. The Fibonacci
sequence is a “series of numbers in which each
number ( Fibonacci number) is the sum of the two
preceding numbers. The simplest is the series 1, 1,
2,3, 5, 8, etc.” (Fibonacci sequence)
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Most commonly the Golden Ratio is allied to
Leonardo da Vinci for his use of it in his painting of
The Last Supper. In this painting Leonardo da Vinci
used the golden ratio to define the fundamental
portions of the painting, rationalizing the body
proportions as well as the wall proportions. In 1509,
Luca Pacioli published a dissertation titled De
Divina Proportione which had illustrations created
by Leonardo da Vinci. It was probably da Vinci who
first called it the “section aurea” which is Latin for
Golden Section. Many renaissance artist used the
golden mean in paintings and sculptures to achieve
balance.

The Vitruvian Man by Leonardo da Vinci and a Golden Mean drawing.



The Last Supper by Leonardo da Vinci

The term Phi was not used until the 1900’s when
Mark Barr an American mathematician used the
Greek letter @, after the late mathematician and
sculptor Phidias.

More recently, the 1970’s, Phi was used to help
discover a pattern now known as Penrose Tiles. A
Penrose tiling is a non-periodic tiling generated by
an aperiodic set of prototiles (Penrose Tiles).

Today the Golden ratio is usually a concept that is
applied in art, design and architecture.

CALCULATION OF THE GOLDEN RATIO:

One of the easiest ways to derive the Golden Ratio
is by:


https://www.google.com/#q=what+are+penrose+tiles
https://www.google.com/#q=what+are+penrose+tiles
https://www.google.com/#q=what+are+penrose+tiles
https://www.google.com/#q=what+are+penrose+tiles

Dividing 1 by a number (for
example the number 2):
Y2=0.5

Then adding 1: 0.5+1=1.5

Giving you a new number, then you repeat dividing
1 by the new number till you get to the Golden
Ratio.

Another way of deriving the Golden Ratio is by
drawing it.

To draw it you start by drawing a 1” square. Then
place a dot half way along one side

and draw a line from the point to the opposite
corner (the length will be+/5/2) then turn the line so
that it runs along the side of the square.

You can also use the measurements to create a
formula for Phi:

1 V5 1+./5
(f):——{— —_
2 2 2

The square root of 5is = 2.236068

1+2.236068 _ 3.236068

Therefore the Golden Ratiois ™ > ~—; - 1618034




Like Pi (m=3.14159..), Phiis also an irrational number,
but Phi is the solution to a quadratic equation.
Deriving the value of the Golden Ratio
from the Quadratic Equation:

A=1,b=1,and c=-1

_—b+VbhZ—4ac —(-1)+/-12-41)(-D)
- 2a B 2(1)
_1#VT+4 1445
- > =—

X

Then again, the square root of five is = 2.236068

1+2.236068 3.236068

Therefore the Golden Ratiois>—7 == =1618034..

The Golden Ratio is also a number that is equal to
its own reciprocal plus one:

p=tis
)

Phi can also be derived using the Fibonacci
sequence. The Fibonacci sequence begins with o
and 1, and each new number in the sequence is the
sum of the two before it.
Example of the sequence:

1+1=22+3=5

1+2=33+5=8



The same pattern can be is created by using Pascal’s
Triangle:

The Golden Ratio’s relationship to the Fibonacci
sequence can be found dividing each numberby the
one before it, like:

1/1=1

2/1=2

3/2=15

5/3 = 1.666

13/8 = 1.625

21/13 =1.615

in the series the closer you get to the Golden Ratio.



The Golden Ratio is the classic shape of Phi. Phi
appears alongside the perfect (unit) square:

l:i:l T

i — 1
The Golden Rectangle has dimensions 1\times)\ phi
such that removing the unit square is left with the
rectangle @-vxisimilar to the original rectangle the
most fundamental property of the golden ratio is:

L O:1=1:(¢p — 1)

To see this, we reduce 1 to
. Pp2—p—1=0

With two solutions (1 + V5)/2 one being positive
or negative.

The negative solution would actually be the
conjugate of Phi ¢'.



The Golden Ratio in geometry it appears in basic
construction of an equilateral triangle, square and
pentagon placed inside of a circle, and in more
complex three-dimensional solids.

In triangles, quadrilaterals, and pyramids

Odom's construction

George Odom has given a remarkably simple
construction for ¢ involving an equilateral
triangle: if an equilateral triangle is inscribed in
a circle and the line segment joining the
midpoints of two sides is produced to intersect
the circle in either of two points, then these
three points are in golden proportion. This
result is a straightforward consequence of the
intersecting chords theorem and can be used
to construct a reqular pentagon, a
construction that attracted the attention of



the noted Canadian geometer H. S. M. Coxeter
who published it in Odom's name as a diagram
in the American Mathematical Monthly
accompanied by the single word "Behold!"

GOLDEN TRIANGLE:

The golden triangle can be characterized as an
isosceles triangle ABC with the property that bisecting
the angle C produces a new triangle CXB which is a
similar triangle to the original.

If angle £BCX=a then £ZXCA=a £XCA=a because of
the bisection, and ZCAB=a because of the similar
triangles; ZABC=2a from the original isosceles
symmetry, and £BXC=2a by similarity. The anglesin a
triangle add up to 180°, so sa@=180°,giving a = 36°,s0
the angles of the golden triangle are thus 36° — 72° —
72°.The angles of the remaining obtuse isosceles
triangle AXC, called the golden gnomon, are 36° —
36° — 108°.

A X B




Golden triangles that are decomposed further into
pairs of isosceles and obtuse golden triangles are
known as Robinson triangles.

GOLDEN RECTANGLE:

The golden ratio proportions the adjacent side lengths
of a golden rectangle in 1:¢ ratio. They are special in
that stacking them produces golden rectangles as well.
Pairs of opposing vertices in an icosahedron form a
golden rectangle. Three golden rectangles inside an
icosahedron intersect each other at 9o°® degree angles,
and collectively contain 12 of its vertices.

Golden rectangle: the diagonal of half of a square equals the radius of a circle whose
radius contains the point that belongs to the corner of a golden rectangle added to the
square.

A golden rhombus is a rhombus whose diagonals are in
proportion to the golden ratio. The rhombic
triacontahedron is a Catalan solid with golden rhombi
as faces that contain diagonals in 1: gratio. The



dihedral angle between any two adjacent rhombiin a
rhombic triacontahedron is 144° which is twice the
isosceles angle of a golden triangle and four times its
most acute angle. Golden rhombi whose diagonals are
in ratio of 1: ¢? are present in the rhombic
enneacontahedron, a zonohedron with resemblance to
the rhombic triacontahedron. These rhombi have
angles 70.528° and 109.471° degrees, and make up 30
of go rhombic faces in the polyhedron.

GOLDEN PYRAMID:

A pyramid in which the apothem (slant height along
the bisector of a face) is equal to ¢ times the semi-
base (half the base width) is sometimes called a golden
pyramid. The isosceles triangle that is the face of such
a pyramid can be constructed from the two halves of a
diagonally split golden rectangle (of size semi-base by
apothem), joining the medium-length edges to make

the apothem. The height of this pyramid is \/Etimes

the semi-base (that is, the slope of the faceis \/5,- the
square of the height is equal to the area of a face,

\/5 times the square of the semi-base. The medial
right triangle of this "golden" pyramid (see diagram),
with sides 1:,/¢: @ is interesting in its own right,



demonstrating via the Pythagorean theorem the

relationship \/<p=\/<p2 —lore =./1+4 @. This Kepler
triangle is the only right triangle proportion with edge
lengths in geometric progression, just as the 3:4:5
triangle is the only right triangle proportion with edge
lengths in arithmetic progression. The angle with

tangent \/acorresponds to the angle that the side of

o

the pyramid makes with respect to the ground, 51.827
(51° 49" 38")

PENTAGON:

In a reqular pentagon the ratio of a diagonal to
a side is the golden ratio, while intersecting
diagonals section each other in the golden
ratio. The golden ratio properties of a regular
pentagon can be confirmed by applying
Ptolemy's theorem to the quadrilateral formed
by removing one of its vertices. If the




quadrilateral's long edge and diagonals are b,
and short edges are a, then Ptolemy's theorem
gives

b? = a* + ab which yields

_1+V5
T2

QT

The golden ratio in a reqular pentagon can be computed using
Ptolemy's theorem.

PENTAGRAM:

The golden ratio plays an important role in
the geometry of pentagrams. Each
intersection of edges sections other edges
in the golden ratio. Also, the ratio of the
length of the shorter segment to the
segment bounded by the two intersecting
edges (a side of the pentagon in the




pentagram's center) is ¢ , as the four-color
illustration shows.

The pentagram includes ten isosceles
triangles: five acute and five obtuse
isosceles triangles. In all of them, the ratio
of the longer side to the shorter side is

@ The acute triangles are golden triangles.
The obtuse isosceles triangles are golden
gnomons.

A pentagram coloured to distinguish its line segments of different
lengths. The four lengths are in golden ratio to one another.



APPLICATION OF GOLDEN RATIO:

ART?

(Trvention, Painting, Seulpting, Architecture)

The Golden Ratio can be used to achieve
beauty, balance and harmony in art,
architecture and design. It can be used as a tool
in art and design to achieve balance in the
composition.

The best examples of use of the Golden Ratio
in art are by renaissance artist Leonardo da
Vinci, Michelangelo, and Raphael.

Leonardo di ser Piero da Vinci was a man of
many interest. Those interest being invention,
painting, sculpting, architecture, science,
music, mathematics, engineering, literature,
anatomy, geology, astronomy, botany, writing,
history, and cartography. Leonardo used the
Golden section in many of his paintings, and
drawings. During the Renaissance it was known



as The Divine Proportion. In his famous
painting The Last Supper, The Monalisha all of
the proportions are balanced because he used

the Golden Portion.

The Last Supper

The Monalisha



Michelangelo di Lodovico Buonarroti Simon,
was a painter, architect, poet, and engineer
from the Renaissance. He was considered the
greatest living artist of his time. Most
commonly Michelangelo is remembered by his
painting The Creation of Adam that is on the
selling of the Sistine Chapel. It is in this painting
that one can see how Michelangelo used the
Golden ratio.

God’s finger and Adam’s finger meet at the
Golden ratio point of the area that contains
them.

Raffaello Sanzio da Urbino, was also a painter
and architect from the Renaissance. In his
painting The School of Athens the division



between the figures in the painting and their

proportions are distributed using the Golden
ratio.

The best example of the golden ratio being
used today is in logos. The design of logos
usually consist of creating an appealing, well
balanced and memorable symbol. Google’s

logo is one of the best examples of the use of
the Golden ratio.



Throughout their logo we can see how they
evenly distribute the letters and colors using
the golden ratio.

NATURE:

Johannes Kepler wrote that "the image of
man and woman stems from the divine
proportion. In my opinion, the propagation of
plants and the progenitive acts of animals are
in the same ratio"

The psychologist Adolf Zeising noted that the
golden ratio appeared in phyllotaxis and
argued from these patterns in nature that the
golden ratio was a universal law. Zeising wrote
in 1854 of a universal orthogenetic law of
"striving for beauty and completeness in the
realms of both nature and art".

However, some have argued that many
apparent manifestations of the golden ratio in



nature, especially in regard to animal
dimensions, are fictitious.

MUSIC:

Ern6 Lendvai analyzes Bela Bartok's works as
being based on two opposing systems, that of
the golden ratio and the acoustic scale though
other music scholars reject that analysis.
French composer Erik Satie used the golden
ratio in several of his pieces, including
Sonneries de la Rose+Croix. The golden ratio is
also apparent in the organization of the




sections in the music of Debussy's Reflets dans
'eau (Reflections in Water), from Images (1st
series, 1905), in which "the sequence of keys is
marked out by the intervals 34, 21, 13 and §,
and the main climax sits at the phi position".

The musicologist Roy Howat has observed that
the formal boundaries of Debussy's La Mer
correspond exactly to the golden section.
Trezise finds the intrinsic evidence
"remarkable", but cautions that no written or
reported evidence suggests that Debussy
consciously sought such proportions.

Though Heinz Bohlen proposed the non-
octave-repeating 833 cents scale based on
combination tones, the tuning features
relations based on the golden ratio. As a
musical interval the ratio 1.618... is 833.090...
cents



PHYSICS:

The quasi-one-dimensional Ising ferromagnet
CoNb206 (cobalt niobate) has 8 predicted
excitation states (with E8 symmetry), that
when probed with neutron scattering, showed
its lowest two were in golden ratio.
Specifically, these quantum phase transitions
during spin excitation, which occur at near
absolute zero temperature, showed pairs of
kinks in its ordered-phase to spin-flips in its
paramagnetic phase; revealing, just below its
critical field, a spin dynamics with sharp modes
at low energies approaching the golden mean.

CONCLUSION:

Advanced mathematical concepts
paradoxically lose some relations to the
physical world from which they are derived.
The intensely scrutinized complex numbers are
drawn from the real numbers; yet do not
conform to the experience of real numbers to




the real world. Mathematics, like art stands
alone as an object of free perception. Since art
is not obliged to make reference to outside
world, mathematics is also motivated by
wonder and imagination. "The great questions
of mathematics- the kind that draw people to
math in the first place are called great not
because they may lead to applications, but
because they captivate the imagination. They
inspire wonder and delight. One could say they
are beautiful”.The closer the dimensions of the
face fit to the Golden ratio, the more beautiful
the person is perceived by others. The
architects explored connection between
geometrical design and artistic beauty when
incorporating the Golden ratio into their
construction. In modern times, buildings such
as the United Nations Headquarters in New
York City (having three Golden rectangles) and
the CN Tower in Toronto have Golden ratios in
their design. Golden ratio is not just lofty
mathematical theory; it shows up all the time



in the real world. Likewise, graphic designer
can use Fibonacci sequence as a general
guideline and creative tool to make the design
perfect. Designers can incorporate Golden
ratio to crop photos or images into Golden
rectangle or Golden spiral for the shot’s
composition, logo design, layout etc. These
days’ designers are privileged with modern
technical apps to employ as the best tools to
help them incorporate Golden ratio in their
work, such as Atrise Golden section, Golden
calipers, Golden ratio app, Golden ratio
typography app, Phi calculator etc. People may
argue that the Golden ratio probably does not
have any mystical powers of beauty drawn
from archetypal fabric of the transcendental
world. But it is more likely that this ubiquitous
pattern has some aesthetically appealing
properties suggesting a sense of natural
balance and visual harmony.
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1.1 Background of Study

In this project we have studies the performance of Working Capital Management of CEAT
Crampany Lul. We fipd thar perfoumnite of Working Capitl may be messured from iwa view
pinint, such ss- () Measurement oF efficiency of ovdeall manigement and (i) Measunetient of
eificiency of nmpagomsm of each componont of working capital

For thul, we have prepoged G fersm catios anil analysis them o check binw efficiently
wirking capital lhas been dsed in'/the busmess.

1.2 Literature review

Working capstul manggement plays an iimporant ole in Hoiscial mpeagement of the industry,
Numbiers of rescarcher his been done the research on different components of working capital

undd wuhjects on. Here, | have included the relevani armicles as well repoirch work on the same
i Ard this is a pant of my research work on the sane title the working capital management
of selectod e cotnpanies of Indid. The rinin sim G this paper’ B bo fdentify e gops in Currend
hidy of my research work which grves she direcoion wwards forward aneation w be grven.

(AINCEAR (1966):-

The Natonal Council of apphed Economuc Resenrch (NCEARY in 1966 St tine Tormal study
wis conducted oo working capial menagement in Indin. The commed] published o strogtune of
wirking cupitd” which was limited wnalysis of the creation of working capinil with specinl
atieritson to the fertilizen, and cemenl and sugar ndasines the man objective of this study wai
emphasized on come ont with findings thot working capital mamogemen prcbces wore
cxiemely ubplansed and hence sieed 10 develop proper accounting palicies like lventory
tuthdgemedil. deblimn inanageinent & sbove. Antd the siudy suggestied developing suniable
wonrking vapetal policies requured o the succees ol business

s P

Senmd] vnth CamScapme



The study undergone in evaluaie the working capital mumagement aod direction o selecied five
mapor cemment compamies be. ACC, Grasim, Ambupa, Prisst and Ubtra- Tech., For the research
purpisie secondary diita are wsed like authord collécted 1the fnoncial stbtement of selected
comants companies for the yeass from N7 1o 209, There v lgquidiny ranos and pcrivigses anos
are sl b shillyse the cemdition of werking capital of the companies. The sty revegled the
tfuih of stidy iv tht, most comipanies nod tainrain their working cupital in @ sysiemaric way
whike overall ACC shows appropraate management of working capial,

(eiMadhavi K. (2014):-

She bas dope research based on emypirical study of co relithon among Tiguidity pasiton un
proditibility of the péiper mdlls in Andhrs Prodesh That hes bien svalusied ineffective working
capind negatively effect on profitability of the paper mulls,

1.3 Research Gap

From the above i B oseen tho previcsndy no epe hos reyiewed en this topic “Working Capital
Marggement” of myv selected company “CEAT Company Lad ™ since Tas five yeuni(Murch 2007
to March 20213,

S, | have chooase this shove mentioned topic and Compaay with Lest frve years daia 1o done my
progect wiek.

1.4 Objective of Study

The rescisncher has propaeed this project o analyse some posations of the company, so the
PER e e
() To study the changes in the ddfercnl compments n the warking capital of the

cotnpany over the study period

(hy  Tosnalyse the bguudity pasinaen of the company

W) To sudy the activity ratios in onder to amlyse the movement of stovk. mittem of
eollection fram debtor & the pateerts of poyment 1o the creditors

T
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1.5 Research Methodology

(o) N of fhe siudy- - T o an empineal siudy

() Suruple. We have used CEAT Campany for this analyvaks ghd we uee lagd 5 years
st e, from March 2007 w0 March 2020 )

() Data sonprge- 1 is segondany dots based aninlysas,

(s Tonls weed- The dilTerent wols used for wnalyst gre abies chrs & dlgmmy

1.6 Limitations of Study

Fallowing limitations were faced dhiring preparing this project-

L) Limiged Dats- This project depends an (mly secondary dara. Due o Iick of time ¥
impossihie wo colleey the primasy data

by Limiied Period- This profect is based om five yewr ansual repors. Conelasions. ane
hosed oo sich Liniited data

e ot Invelved: Pue o ot mvalved o carymg ol 8 prjeet we eould pot camy ont

e v m‘m}iﬁh as wall a5 collectiom for data this mitght restrict our study, to st

caenl.

1.7 Chapler Planning

This giraject ropon bas beet divaded in four logwal parts.

e T
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I Chapur |: Introdustion
This chapter includes Background of Study, Lieruture review, Research gap, Obgective
of Stuidy, Research  Mitheadislogy, Limitatiogs of Stily, Chapiter Planning

2.6 2 Com F
Thik chuipier tnclides Cotivepl, Company Profile, Indistry Profile, Nitional Scenarjo,
Internanmmal Scenario.

1 Chopler 3: Pyesentution & Analvsis of Dt
This chaper shows the unalysis of financial G usiog the Inllovwang rotios
Currert Ratiee, Quitck/Liguid‘Acid Test Ratio, Inventory Tusniwver R, Debtors Receivabiles
Turnover Ratio, Creditons/Payubles Turnover Rathi, Cadh/'Super Quick Ratio, Working Capital
Turnovet Ratio

4 Chapter 4. Findings & Canglusion
This chispier s divide it oo parts. The it pere shows (e mbmgs of the shudy &
the secomd part shows the concloding portion of the stody
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2: CON AL RK
2.1 Concept
** What is Working Capital?

# Workmy capital, also known av et working capial (INWT)L w the difference
between a company s current st such ms cashy accounts receivable (custumen’
unpakd hills), and mvehtoices of aw motetials aod finished goods bnd s cument
linbitizes, such gs socounts payehle. NWC 15 0 measure of 3 company’s hogwduy
aidd refers 1o (he differenie Ietween operating curreill msets and opersiing currcn
liabilitics. In mony coses, these caléifotivis dre the sime ol ae derived from
campany carh plus scoounts recpivable plus myventonies, less scoouns payable, wnd

bew scomund expemes

<* What ks Working Capital Manuagement?

# Working capital mbrugemient bs o business ol tht helps compinics effectively
mke use of cwment wesets, belpng companres o mamtn sulficien cash Mlow 1o
meet shon term goalk and obligations. By eifectively mahaging working capital,
gninpanies can lree up cosh thiv woold oilierwise be' trpped on their balunge sheeis
Ax g resull, they may bo able 10 redioce the tocd Tor exizrsal booowing., o pand
their bissinesses, fund mergens or acquibsitions, or iovest in R&D,

< Objectives of Working Capital Management :-

7 To review the working capital comtmuousdy po pintain wointerrapued flow of
production and sidos

# To review current assets or current lishifities regulardy m order wo verifly whether the
Hgudiey position of the fimn s @ optimim kevel or not.

7 To forecast warking copital for new project.

10
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# T forecan addinona) working capral for catsfying the inensased demend,
# To mmntuin proper control on mveniones, rade recrivables and conh balance.

“* Importance of Working Capital Management :-

# Helps in maistaining aptismue level of warking capitil
#  Helps in omainnaining apthainem bevel ol Liguiday.

# Helps in proper munagement of clrmm ssets
# Co-osdinition between Maed cupitil and wocking cipital.

2.2 Company Profile

CEAT Limited «foemerly, Cavi Eletteicl ¢ Alfinl Toeino) bs  an Indiy multinutonad tyre
miimifachoring oompany awndtd by the RPG Cironp. It waes ostnblishied in 1924 in Tirin, Tmly. As
of date, CEAT 15 one pf India's leading syro manuiucinrers and has a presence in global markers,
CEAT produces over 165 millian tyres @ venr and manofaiiums tyres for passenger cars, iwo-
whitelers, vrucks and buoses, light comimencial vehiches, earth-onwens, Riklifis trochors, tradlers,
s} sure-mekshaws, The curreni capacity of CEAT tyren’ plants 15 over BiKI iomes per day.

| |

The Company wos [ounded ax Cavi Elesirici ¢ Affini Tornn (Elecencal Cables amd Allned
Products of Turin) by Virginio Boioi Tedeschi in 1924, in Tusin, Haky, On 10 Murch 1955, the
company s nconporited o CEAT Tyres of Tndia i Mombii. Tmoally. the compsny
cullaborated with the Tata Group, Inl972. the company set up o research and development unii
at Bhandup, In 1981, Devean Fibe Glass Limibed was mergped with the company, In 1942, RPG
Ganip scqguarvd 1he comnpany. and in 190, (he compiny Wik reitemied s CEAT. In 1995 e
cumpany collabormed with Yokohama Rubber Company, 1o ammufactare mdial tynes ot their
Nashik uni Tn 19499, CEAT formod a joint venture, mimed as CEAT Kelani, with Asia Mator
Works (AMW] and Keland Tyvres. 1o imanulsciire and micket CEAT tyred inSei Landa i 206,
CEAT Relnd commiasoped thewr first Solanka-bgsed radoal-tyre  manufocunng . ont m
Kaletara | 13] La2009, ANW exited the joint-venme

11
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® products

CEAT manufactiuros 1yres [or varoo wpes of vetoches like beavy commeraial vehodle, hight

comiimerci] velmcls, of - highway oyo, pasenper can imcinrs, mrareydlos and sorters, oylles
il SUTVS [t e ports w0 Codigies acroes the Afrles, Americis. Avsiralla. and Asis,

2. 3Industry Profile

The lndian Tyre lidisity s an indegral part of the Aulo Sectvr - I cotitnbates 16 3% al the
mamafacturitg GODP af Indly amd =0 5% of the ot GDP directly So, let's emderstand 1he

dynamics of the Ty Indistry n Inadia,

Tndion tyre imdustvy hos alnost doubled fron <Rs 30,000 comes i 2000- 11 o =Rs 39,500 croees
in 201718 of which 9W.95% came from the domestic markets. The top three compenies - MRF,
Apolla Tyres and JK Tyres huve A% of the marked shupy i o of ovenne. [n teoms of
sepnentiton tyies can he divided (s two warys — bivsed on et merket snd hased on product.

Muork
Replacement, OEMs & Exporis

JII0-27

L S e R | B E LR o pape

J017-18

lingdin fvie matked i clearly showel iwards the replacemient scgment whilh comtribroties =700

ol sal revenues. Whereas in wolome vomige) ferms the replicement segmen comniues -60%

¥

Lo oF s -
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indhcating realrzatwns i the afler-marke) are cleardly ngher than GRMs (Ongoul Equipmem

Muatsud auiree markel

(i
Trock & Dus (T&B), Passenger Vehicle (PV) 3-Wheeler, OF-Highway Tyvres (OHT) &
(hhers

Caf e livilian

BRI wmER=lY §2]E e Wl

TE&H tyres in Indio generuates e major roveme e 55% of wotal révenoe wherdss globally it's
the PCR (Pasenger Cip Radials) comnbute the largest porton of the meventie This s tuanly
became of vory low pepetranion of pessenger vehmles i Indhs = below 20 per §,000 people
wheredss in Ching the mumber is <64 per OO0 people bod 788 per 1000 people {0 LIS, In tenmy
of virlumme (onfage ] T&B contpbudes aroumd =S5O0 of the tal volume

The demand from COBEM s w widely sprend pormges the segmem wihioe T&B contnibotad -353%
aned PV & 273 Wheeler's coninbuted - 25% & -22% respectively. In lerm of the replceinent
segmeitt thie dermuind was more skewed iowards the TRB (yres which comtobaied ~61% and PV
& 23 Wheeler's comtmbmed = 14% & ~8% mewpestively.

2.4 National Scenario

CEAT is ond dl the mimt meapected ol widely rendwned binnids in the Indion tvied indrket. In

FY 20, vmwported a copsobdaied mei revenue fom operations of K 6,77 8863 Leox, degrowih

B e, e
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by 294% Y-o-Y. Revenue copinbution from 2-Wheeler, Pasenger Vehicles und  OfT:
Highway tvre has increased significantly over the years, from 200 in FY 30 w0 2% in FY 20,
The CGovernmenl announced allocation of Ra  LTOINN Crovés for investments in
trunsportation infmsirucmre i FY' 21 This move w expecied o improve rosd  petwork,
eventually benefitting snomobile manulismrers sid tyre suppliers,

Indian Tyre Demund is expectad 10 grow by 6-8% borwesn FY 3 and FY 24 On the volume
growth Troat, the tyee indusiry b expected 1o witness 8 CAGR of 4.8% between 2000 and
2125, 1w attuin the level of 245 Million units in 2025 One ol the foctors bucking this growth
wold be the conppervanling dury soposed i June 2015 on the mmpon of sew pasuwmane eadial
tyres above [ scdles from China, fora period of Hive years

2.5 International Scenario

CEAT s one ol the mujor expareiy ombng Indiss’ (vre manufecturers with silps o JIHs
countries workdwide. The revenoes from expons have incressed sieadily over the past Tew yeamn
CEAT his o vratified expont marked divided in seven closters. This identification of clusters
hias helped CEAT betier undeistand cisiomer reguitemetits snd liccondmly invest ul R&D o
developmarket < wpearfic product. CHAT continues 1o comyalidyte iy position i Bangladesh
undd St Lunka through Joim Ventunes UVe) with arutegic panmers. CHATS core foous aneus
ind growth drivers are the Twoowheeler, Pooetger Car Radidl uid THR tvie sojfmints
CEAT continues to focur on Esropean markets 1o expand iy fonipring

Catrency fucuation destabilising Imemational business existing mmkety in FY 20, CEAY
bk enterdd the markets o Ausinlia, UK, Belgiom, Bruzil, Chile and Nicaragun with s
passenger car prodecty. CEAT has glso entvred the US marker with ihe products in Truck
Radinl segment, CEAT launched its 2 Wheeler proshcts in Nigeria which is the sorlds largos
constmpiion market for 2- Wheeler

CEATs product senes an the Passenger Cor, Winler, Summer, All-Season, Ulirn High
Perfimmance (UHP) anil Van categoties Lannched iy Binape hive et the siringest. petlimmance
reipurements of Europeun maikels. TEAT is well-plicad 10 mavimive sviilable oppoftunities 1o
Ixccrime e ol the leading players in the ghibal market with it high ratge of prominm prodico.
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CHAPTER 3:PRESENTATION& ANALYSIS OF DATA

3.1 Current Ratio

The cument ratio i o ligmdisy ratio thed measooes @ coampary’'s ghadity 100 pay  short. ferm
abligntions of Gose due within ooe year 18 iells investors and analysts how 8 conpany cain
i aiiiae (he cuirent dowets on Hs balance sheet W salisty s cutein debt and other paysbles

% Formula of Current Raiio; -

Total Current Assets
Current Ratio = > s

Total Current Liabilities

o  Toral Ulivent Asagst= (Current lovestiments + Ioventonies « Trade Reconables = Cash &
Canh Equovadont « Shars Term Loans Amd Advances + Oiher Current Assets)

o Total Current Lighilites= (Short Term Borrowings + Trude Payalies 4 Other Current
Linhilities + Short Term Proviston)

o
— [Ha20 |8
E—— 3|

Chsrend Aasetalits. int crove) & | im3s7

Cutrent Liabllities|is. imeeore) (8] | 1337462

Current Ratia [AD=C) 136

® Mar17?
» Abir 18
o LAY
& Mar 20
» M T1
Current Ratio
15




Interprstation:-
Currern Rati indicares Company ‘s abiliy o paymens short ferm babiliy, The Standend Crmem
Rl ds 2:0. Oy tlie beeses. of codtipmany s durrenit rittso from March 2007 bo 2021, we see i does
ol sptisly e jdedl i (2:0). We ol see it continioudly. decreising from 2018 - 2024
compared 1o 2017, It mdicates company s unable 10 pay e shorerm Bakniny & dey o day
esperres in fulline

3.2Quick/Liguid /Acid-Test Ratio

The qulck mud alue koosn o8 lguill skl 8 o indicgboe of & compir s shion.
term figuidity positen and mesmmes o compamy s abliny W meet is shor-term obliganions with
ity et Brpuited vt Sence it anidicates thie company s dbiliny s instamtly wse 1k near-cash assels
(asserd that can be converted guickly to ciih) to pov dowm its current Boabilithes, it 15 also colled
thie aeid st ratio, An "pcid et o o slang ter oy n ek e dissigoed woposduce st
resudls, The wdeal Quick mtio b 1)

¢ Formut of Quick Ratit:-

Quick Assers
Quick Liabilities

(Quick Ratin =

o Quilck Assets= Tomsl Cartent As<bis - Inventories - Prepaid Exponses
o  Ouick Linhifithes=Totwl Cuiredt Liabilines ~ Bank Overdralt

imventoresRL o oo (@] Srvas 754 %6 BE5.15 res 11125
Prapaid Expenunsifiy. mcroe] (O] 0 ) ) ) o
Quick Assemiifis incrore] (AB-CD) |  G00.43 39312 9953 415,92 107158
| Currant Ushipesifte incropel 61| 133763 | 73651 | 205895 | 25186 | 3oowid
Bar ChverdraltiRs. incrore]  {F) 0 0 L. @ o
Ciwich Liablitwsiy in crove) (E-F=fi) | 1357,6 1756.54 2058 75 215106 005.13
Liuid Ratio [B/E=H} 0.67 a5y 0.48 0.43 036
in
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o wiar ' H120
- P M1

Quick/Liquid Ratio

Interpretiliom:-

Quick mauo indicites company s shility w pay immiedinte shon e doe & capacity for day w0
doy expenses. Here we see that on the basis of comparmy *s quick mbo from March 20017 10 March
3L, i doen nod sutisty ihe bdeal mtie (150 Wie alin see i continusdy devreating Trom 2018 -
2021 conuprired o 2007 Woasdiciles compeiy b wiable 0 poy s short o labilidy & day (o

day expenmes tn Tuture,

3.3 Inventory Turnover Ratio

lnvemtary tarmuver b the tite n which & company teplaces mivemory i & gves period dhee 1
anles. Coloulsting inveqiwy wwimdves helps bucdbesses jnale Better pricing, manofacivnng.
mmkenng. wnd purchasg decivinms. Welltmanaged mvemory fevels show thor 8 cmmguny’s
aabes are at the derred level, and conts are controlled, The mverilory tarmover ralio is 3 memilne
o huw well o compety generites sdes From e inveniory

** Earmula of Inventory Turnover Ratio:-

Cost of Goods Sold
Inventory Turnover Ratio = — ol

Average Inventory
o Cost of Goods Sald= Revenne From Operationy (Net) — Cross Prolis

7
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o Ciroes Profin= Reveme From Opersoons (Nen) - o of Maeergds Convemed - Purchase
ol Steck-1iv- Traile - {"h::rnj;n Inn Brventoties of FG. WIP smd Stock-1n- Trmde

e Average [nvenpory =

Gpeting iventarg-+L lnsing bmersnry

b

18

I rumnrm[wm
_ Itevenie §oom Opeesibons i Sl LA SESH 25 _ EOT5 327 _ GBI D¢ 1887 . 1511
| oot O Adaiials Coaiuitmsed iy | 33umER | s03d | £rraed | 341567 | L1716
P hase O Sk -Lin Tl | i 14255 LS.ER s09} na 1002
o :
g 1':""”"“_.1 hmmmmwmmmunH] “T6.15 9307 159025 14.50 €743
£
: Cerues Priodll ABC-E=E) | ZZB28T 2371 B4 2065975 26566 .Hd 332151
B | it OF Ciesinide Saaled . LA sy 3375.28 380353 a140 31 385175 | 425128
| Oy Tirwsiainivy i #19.25 q2344 75006 | 96515 A5
L Mg Qi vemniny My | 83044 | 75496 065.15 W7%.5 11125
Avezige linehinng G =30 771345 B30.2 #bl.G55 822 325 o6
Liivesstsiry T mimver Hani | Tirnes =0y 438 4.53 481 d.l8 417
W Mai 201
. A G1R
L b
W ALal O
A AL G
Inventory Turnover Ratio
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Invendory. wimover fatlo  indiciies mventory  bolding petind. 1L gl indicale @lfhoency in
invertory management I inventory mrnover mitio s high, 0 means myveniory holding penod is
wery biw which is goed {ior a campany @nd vice versa, Here we see thut the Inventory Turnover
Ratio of the compuny is A ivcreising tind from the vew' March 2017 ta Marchy 2019, Bul o the
weor March 2020 there 15 o decreasing wend and Tinally i the year Murch 2021 there 15 on
incTeming trend,

I imdietyts comypany's movitient of the stoek s quise sansfying.

The debiins furmover miie also known by receivables tomaver sutii b an sccouming messin
whed o guantly @ cotnpioy s effectivediss i colloching iy scvotits receivithle, ue the moiiey
gwed by costomers or cligots. This mtio measgres how well a compuny aves and mmnages the
aredit it extends 1o customess i how quickly thal sher-lerm debi s collected o is punl. A Gim
thuil 15 etficient ot collecting oo iy paviments doe wall have o higher sécounls receivable lirover
ratyo, v 5 wwedul o vompare o firm's miio with that of i peers i the same industry 10 gapge
whether i I3 on per with i compethivs. A Righ detuors sitover ratla may blicabe an
impecvement in sinde conditions, o Ughiening of credit policles, or improveal cdallectitin
procedures. A low o muy be an odication of Ipng credit penod or slow roulissition Trom
debion

% Formula of Debtars/Receivables Turnover Ratio:-

Net Credit Sales
Average Trade Receivahles

Debtors/Receivables Tumover Ratlo =
o |t is gesome that all sales are made on credin hagis

Upening Tewds Roceivables » Clotbag Trade Roveivahlon
F

o Average Tratle Receivibles =

1%

e T



Debtors/Receivables Turnover Ratio

Inlerpretation:-

Debtors Turnover Ratm todioates the ntitnber of fimes per vear that the svetuage halance of
debwors are callevted. Here we see thit the DébtoryReceivables Tormover Ratio of the compuny
5 & decremsae frend n e vear Morch M8 compared to the viear Murch 3007 and after thnt a2
very bos incrensing trend in the yese Munch 2019 compared 1o the yepr March 2008 aod again it
decressed o the mext yeur and Fmadly 1 again increasing treod ) the vear Murch 2021 campared
e the year March 2000000 indhicoes company's callection  penad from  debloms see guate

Revemie Prom Ogetutiony [ Net) (A) | SASA25 | GOPS3T | SRDOOE | KSIBST | TSTATM
%MTWM%_{EJ 577154 | 59265 1n2is 72646 | 70466
£ | Cloing Trwde Recyivahies L8] Si0s | e T2EAE_ | ToAEE | QX2
- Asurige Trode Receivable: B0y | - 8500 SR 53] TI55E | M54k

Dby Berersables Tarmmes Rusinn (Times) (A D) 9567 [ B ¥ 945 411 G.31

|
o Mar 2017
e LN
W A 201
®Mar'7020 |
» MarH |




The Creditors Turnover Rota alwy koown e sccounts puyable temover mtn s @ short term
Ihegurhefity mreasame jsed to duaatily the rate ol which.a cooymuy pays olf ity suppliers. Accinnts
pavible ttewer sl liwe many lities a company pays ol is socomints payalde dofing o
pennd. Accounsts pavahle are short -worm dobt than 3 company owes o @5 wepplens and crodiimm
The acooumts payable tumover milio shaws how efficiem a vompuuy is 2 paying s supplices il
shor-totm debisd. A high croditoms lumoves ik may mibicate siici oredil o gridoted by ihe
supphiens, A low s may be aoceendication of liberal coediy serms gramed by the suppliers.

% Formuly of Creditoss/Puyables Turnover Rutio:-

_ Mt Credie Paeehuse
Creditors fPayables Tumover Ratlo = Avirngr TrakePapanies

o i bs s thay all purchase are made on crodir basys.

Opening Trade Payables + Clasing Trade Payvablies

Average Trade Payables = 5

= | Purchate Of Stockiin Trade 4] 142 55 5% 8x £092 2123 10.44
g Trade Payables [ 63004 733258 pagse | r03343 | mirryy
< | tlowmg Trade Payikes (£} 74258 B2t | 103393 | n7iy | avans
= | Average Trade Payabins (B+C/230) 68581 | 79506 | Saaa | tioass | 155749
Croctor Pavaties Turmewnr RatolTimed (WD=8 | 0.21 0.ar OE N p.0).

w M’ 2017

- e FO1N

& Mar' 2018

W ko' 2030

i Nl T

_ Creditors/Payables Turnover Ratio

1
T e m——
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[nterprstation:-

This st indicates the number of times per vear ik the avirage talance of crabitors dne paid,
Hiire we sét thai the Crediiois Tirnaver mitio of Five constcutive year i very low (L2, helow |}
ot oty that we alvo wou that it confinmoasly decreasimg trend i overy year, As the raho i very
frvw, 6 80 e chsar shint liberal credit serms grinted by the suppliers o the company

3.6Cash/Super Quick Ratia:-

The cash rimio alsdd Knovd gi Soper Quick' Rabo is 8 méasunngit of & companyi liguidity.
spectNeatly the g of @ caanpany’s oial vl and casdi egrivalents 1o iy cument lighvles. “The
metnc calitilates 2 company's ability s repay i shonterm debt with cadh or mesir<mb
redlirirees, sich dd cukily marketable securitieos. This inloormotim s Wsclul (0 erediton when they
decide how much mopex, i any., they would be willing w oo 2 company. The cash mbio 1
almest e am indieator of & finm's value under the worst-case scemmtio—aay, where ihe
company 4 aboul to go ol of business 1 tells creditors and analvets thie vidoe of cufrent
asseeis (hat could quockly be furned we ciash, and whal pereentoge of the compamy s gurmem
libnilithes ihewe cath asild menr-cas b ansets camlld cover

% Formula of CaslySuper Quick Ratio:

Cash & Caxh Equivalme + Marcetable Securities

Cash Super Quick Ratio =

Carront Liabilities

= [72016 | War2oah | WardiiL
| Cosh & Canh Equiaant {A). 1747
= | Martetable Securities a
£ | Current Labiiines ici 1E
Cosh/Super Quich Rutio (A+§/C=D] Can
1




N T
oAl 201 E
& Mar S
o Mar 2
W Mo

Cash/Super Quick Ratio

Interpretation:-

Highdt the saper quncicioash bt Better the ldundiny condition of 4 business. I ihe ibive case

fo every | ool of cyrvent atnlity, M commpany s on an average ooly (602 unnts of syper guck

moets, whick iy very bad for the compiny,

3.7 Working Capital Turnover Ratio:-

Waorking capird nordover e rtio that megaures hod elficiently § cotpény i uaing its wirking
capital o Suppon; sales and geosh, Abio Koown o aet stles 1o workimg cupuinl, workomg capal
trmves measanres the relatiomdip betiwoen the Tunds wsed o Bnance 3 compemy « aperstimns amd
the feverues | company genernles o coniniie operations sl fums profil

A high' trmover paiio shows thiet management 15 beiine vy efficiond in wiing 8 comminy s shart.
tern pisels gnd Ualehney (o sapporting aele Inother wonds, o v genersting o fogher dollar
arnoemt of sles Foe every deillar of working capital msad.

In crmiridl, o low mtlo miy indicme thid & Busiiss B inveslmg i 00 many socodimis
recevvable sod wvenptory fo support b sabis, which could lead fo an excessive smowm ol had
dehes v oleolote inventony.

43




o Formuls of Working Capital Tumover Rati:-

Net Revenue From Operations
Working capitai

Working Capital Tumover Ritlo =

o Nt Harvemare From Operplioms= G Revener Fros Cpersmom - BuoseServee TaoOiier Levies
o  Working Capital= Tital Cotrent Assets — Totul Current Liokilities

: _ Yeae - _ M :
Nt Heoverwe From Operalnen o A4 LE5R 1% &0rS37 RHO0 08
3 | Timal Conrerm Asseis (8) 152357 | 174808 | 198468
= | Towl Camvem Lighilinies ) 133761 | 17iasy | dpsmas
T | Wistking Capitad (B-C-D) | a8s96 11.57 54,37
Wenking Capral Tumover o (AVD=El | 1164 3510 7213

o MG AT
M NILR
o ' 210
- Mg NS
A 0T

Working Capital Turnover Ratio

Interpretation:-

From the ahove wi can see that (he winount of sales gradunlly ipcreises exdept m the vear Murch
J00. Boe the Workang Capitad of the company wis decregsing i @ high mire aod 0 goes 1o
negmive W ilso see thay the working capital terpovers ratio incresvmg trend i the year March
AN E companad to the veor March 2007 and after that there ts 2 hoge decreaxing trend and it goes
1o & negrative rakuo i the vear Macch 019 compandd (o the v Morch 2008 bot m the nest two
yemrviie. March 020 & March 2021 it incraases bt the matio i negotive
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CHAPTER 4: FINDINGS & CONCLUSION
4.1 Findings:-

Working Capstal b ihe 1ife line of every Tindustry, ivespective of wheibier 05 o manufisctunipg
itdustry of service indusiry. Working Copitil s the prime and mioal important. ieguirement e
carrying out the duy operanons of the business. Workaing capimal gives the much needed lguidary
1 the business. Warking Capntal finance redices the overull fund rogquiremsent, nequrired to huild
up the current asses, which in wm belp vou improve your pimover ratio.

I (s progect we have sadied “Working Capital Management™. A Cose Study of CEAT
Company Lid.

""r*l'lr: pdeal current ritho is 201, Bus the eano are anch bedow i the idesl tono of 2:1
Even the ratio mre bess than one from the year March 2019 to the vear March 2021,
This ix & pegotive side of the company. So we can sy that the company does ti
have the reiguimed nbality to miees (187 shior-term obligabon

v The iddent quick natioris 151, We Gioud the et e besa s ome i ol yeas, Not only
that it b graddually decnsgaing in mend. But the higher quuick ratio & moch bedow than
the ideal rate of 101 enderstdy. So, we can sarely sy that the company &= not able
Mo vl ces whont-term lishilimes o oblganions.

"“r'ﬁw invetiody tmovier mtio, which shows a guite good perfonmiine Tor the
cumpany, From the lovemtory Turoover Ritio we can sec thal the mvanbory ane
repinced on an average 853 days imterval ‘We can surely say that the companies
Tasing good inventories timover matio wsderstully,

e T
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v “The debion’s. farmnver mdin i meed for efficiency of the company, A Migh dobtors
(urnover rutho ds o for gny company. Here we can see thal the Debtun Tumover
ratso s moch grewter then %, I iudicates the company that the average colicction
penod from the debitors 15 0 doyvs approa.

V' Thie dreditnes’s tmnbver ko & il el for eificieacy of the édmgaty. A high
crediion tamover ro s good lor any company. Here we can see thn ihe Crediton
Tumover rativ is belbw | Notanly that it is gradually decreusing i trend, which i
very baud lor the company,

v Here we cun see that the company's casdy ratin is less than 1, it means thene e more
current Tiabilities thu cash and cash equivalunts. |6 means insofficient coch o hand
exists 1 oy off hort-tenm debt. This may ool be hisd fews i the Soimpany has
comditions that skew ity halance sheots, sich o leogthaerthim -ormal credit torms
with its supplien, elficlemly mundged tnventory, aod very linke credit exteniled o
I3 CHAVOTRED

v A high werking capial mimover rathe shivws (hnt minageisert ks being very
elficicnt in uairg ' company s shory-term assets wind Hobilivies for supporniog salies
In erther woonds, i is genorapmg b higher dollir amoun) of sales o every dollar of
working capilal wed. |n comiress, & low rafto mmy indlcate thal & i
lviestiog in foo plany sccounts receivable and inventory W suppon iy siles. which
cophd lend o on excessive anwamt of bod detas or olwolete mventary. Fram the
atidy here we cm e that thic mtio bs oo mikch good position for the Ting yeur (e,
Murch 20075 abid jn very gisod position ih the nedt vear (e Mbrch 20008) dnd rea
v i @ very had posinon




I thin project “Working Capital Mansgement™ A Cuse Stidy of CEAT Company Lid.,
which iwoane aof the mos importan aspects of nmy atgamranom. as it dieals a0 manuging the ennne
current sotts and current Habilites. Al aalyzing the financial stutement amd haviig & in-
depth study of vurous oo of the company ‘'we conclude that the worsgement of caprial reguires
an evalumon of cost and benefits assocned with cach elemente. CEAT mumtams soand position
of werking copital its elficiency in receivable when we commadered the compumy s cutrem malin,
guick rstio, delior’s nunover patio. creditor’s tmoves ratho, Cash ritio, fivemoeey tamover M,
worling capitn] mmover vatm, they are ool showmg good smunnon of the company b the
company mitke profide dgerousdy snd they make profile by peing thetr working capital in g tcky
wigy, bt this procedore we not followed by ol Kingd of compuny. The company has pritnortly be
et ok deaven Trom e smathet giud reapng full benefits of i hrand same. The compiny makes
full wtilization of s fund before mukmg payments o ontsiders. We know that the CEAT
campuny & g bigges compuny and they have a very well goodwill, also we know that this
compaiy s day by day inicevading &l over the wordd. So finally, weo can sasily conclode (hat
working capital munagoment has o gregt effest on the profitabilicy of the company and the
matagers cnete vilbie foe the shipehalders by decreasing ceocivabies socomnts il mvenbony sl
the inanazern kst ook (de the tethiod that by mesm ol the cortect mahageinent be elleclive on
the profiabality of the cornpames.
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CHAPTER | INTRODUCTION
Wikt b “Corporate Seclal Resgonalliilio ™

Thefinltien

Ceepraute Sochsl Respanailility (CS) dellved s "the pringlpled hehavioue of & compony
powands the pomersd publlc,” evibimd et m b hoom ol ssh pobde progrorss indfiatod by
M- sroll} organrsion..

Wﬂﬂm respomssbily. (CHR) i bow compames amnegs thain fosmees procsssos 1o
provfuce s overull pokite ihiict on society. Tt cinen. silstaknobifity, sonal et sd
eibiles, wind desser dotroetly abeanidd be dheiiti dore buniness il hiiw cednprises tiake e

TR

Meaming

Corpoute somal respammbitity (CSR)Y bs @ hwsiness approsst et coniribsmes to wotsmble
devstopmrent by deHvesg econnmic, sxcial and mmviromnental emafis e all spkebolden
Chirpogute tifiidive o0 sares sl Wlke sopobsdbility for dhe dompemy’s s oo
enrhrrmentill and wocial wellbemg. The lerm penemally apphes Io #fforis that gn Beyond
wizil miy be roguirad by ropolahery or cmironrmental profoction g,

Corporuts Soctal Hosposubility b & mumsssment soncrpt whiricby cbmpasiss iteprass
wncisl and #rvimnmanda! eoqeerme g thalr haliness opeaions gl aeesctons wih ther
staksholders. USH i gesorally uoderstood s Boing the wov though whish 2 compusn
suhieyes u bduice of spoeeunic, peyirseesiul sad scisl (e, wiife i the g dis
ardressing the expestations of shareholders and Aakubaliers

Cupixte Soclil Rewponsibllity In now sccepted wn o mewnh 10 scliove salsinahlo
evelmparsnl of an orpamesiion. CSR b adeet anegrating svommin., em el axl

weisl sbocnve with & company’s aporstions and growil. CSR impens govormonoe amd
eifiion. emiploves welinre. swchoty wellime enviroimmom probection’eic snil sumy. mise.

Atz moive for thin rypnl scsopranes of CSI o the st o the bndran soctety, Thosgh
Fockia s a0 e fasront growing cooniomm, Mai-oconminac insees Fike poverty, illtemey,
Lok of bealibenrn eto. are ol wilvonally piesent nd the governent bk limibsed rravoroes
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w ek up (hese challnges. This stwe of affaire baw opesed up several areas fron
hungmeaniss 1o conrribune i ands sl devedopomen

Funetloges of USSR

The fapcticen of TSR sm Grhical, Legad, Sociotal amd Boological famctions. The ool
frmtiime ol TSR belp o provesit amilicis of isores) etween ginimy coponate profits snd
mumntuining the inteprtry of the company The legul Foncting of €8 breips 0 encremige
pramparEncy i a comprny s ostmess practioes amd finamcial reporling. The socronal lissions
nf CHR I'lql-l'ltl,lbliﬂ:l iME caveEs ANt oopnmniies of wihach e compary Operanon. e
eilugicul lonctie of TSR helps moi iy bz respet Ue pninedbine cepeonmend in which e

aperates bl 3l 1o tespect th compary s el ol the globud svermmant

Tnportance ol CSR

Cmﬂulmdﬂlhrﬁhﬁml_mhm!ﬁmdﬂﬂuﬁnmmdn
conary. T e be definad i the wuy (v sl o compaosy manages vanmoes isiness ganies
w peoduce o lnpect oo the soclory. Companies with bisth CSR standids ase ghle in
demomtrine e rovpomdbilitios b e viock bisldors, emplisposs, cinsormers, amd the gomorad
pubilie Bovsees orpancasionp that hove hish codpons socis] reiprosshility: sansiarids con
whmect suff thoroly sedising emplivee lurmgrver disd cost G ool Wind & d
imnpattance (il corprirme tnﬁll-rlq'qnuililm‘! Aryome can give & deyw ewwer i i
oestion. Compemnsy wimtetdy oot @ large sim of awmey w omle o botser sonely
i 8 chenn envirmmimanl L‘-i':up‘!'l.u unclal respainasbility ls 3 proscesa in wihich all companies
come topsther = ome anid tilie it i the wallfare of the sty Mimy rswmirssiom comdicy
CONPA RS W) CTRe Wwrreness srmoeg corpomie, civag bodies, o govermmoenm bodies ajwou
the bppormaie of corponie socidl respanulmlity, Many nutionbd and midiiotional fiome e
bemairivng by visrin deseloqing exmtinnies. Hol s the sdibe fime, e cotiitiey siller sl
chalipages soch oy povamy, comupmion. populaton growrh, esc. Therefore, W 15 smpormane for
sll cormpmntbin W srive togother mnid sibepd cirponiie sicisl negpedicbibity stambanks to mube
the sochety betier ihan beliee. Al orgsiziliig cm estshin 2 berier limepe 1) e sockety IF )
capes for oy employess snd mvolve hem inospoal, acuvities. The responpibilites of an
o ginlrathn may rnge fom jeosidlieg: unall donoloos 10 ececuting Mgeer pojects (ol ilhe
wellare of flia sockery. Many bastiess botises il (s wuokd s their ecimiimest (o
ceapuarte social responsihiliny, What is the importance of eorperite soctyl respoosbiliny? The
ditiiwen bl Im e thines: 1) trgaird eathors indierstamding thigil mle m developing o sbeisly
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wd I} awarreen moong bavmess Bolkes, oorpores i, and the poople Yeraile
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enafits off (SR
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CSR in Today's World
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sl el capeRee,

Changing social cxpociatinns

Clnaimens and socicly b geviorsl cxpoctmme Do ibe commmics winse peoilocts they by
Thls serve his limressad [ the Hght of eemm cinprwase scailils, shich mlieed gl ias
of oorporatiom, awl mduced, public. confidence inthe alalny of regulinory bodies wmd
oozt LA o oM Sodpreiie encis.

Inerensing afMisute

Ths bs vrpe within developed nations. ue abss i comparison o developag, nayjooe. Afflueny
cidisrmen coh nf¥oud to plok and choose the prodoects thiry by A socisty m need ol wirk
and inwersd imvestinen bs bess likely b uil_hfu skl uauhum sl posalize argan|zation
that mighe takoo thesr buninesy and monay cirewhere.

Beunad Beaviils
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et irrveseors s vrvest in socufly respomsabie soganieityoms,

Empluyee Loyally

CNR My comiijsssion b st sl e bop talem, Todsy, iy wecrsdives are Ik s
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compenlcs that engige thelr emplovois In coipiicie social reipotisibility expirioncs. sn
e in ermployee kovally tid mtivation.
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Corpornte Social Responsibility in India
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CHAPTER X LITERATURE REVIEW

1)

o

3}

4)

Tt ol Coieher (008} cufiied hook niemed “Corpirate socid resgsmiiniity —
dheery i) prsctive wiilh cese stiabhes™ has shd lght on myiles. of Corparne sl
respanslhility, valoe additlon, Claholization parsprctives on covpomie povemanes
whinile Wowang poficies ws olrporsse sencial eosponafbilics wnd othor comsemg sy
Imtges i prpeiate sl pesponsthilivg. Uy ddatibhon, i deabs with varfous case sudies
rclated o vadlowt Indnstrl sectors immmmee, priviee bynking. SMEs. Information
Techumlogy, powes penemiin) sestoes gid comjusies e Aboje cemony Coce
Cula 1n all these wrticies demlls of curpsit projects pursed by comguuies lus gven
il i CSRI b ot e rasssstarend s .

Admipires Shoo snd R Kinew 2010}, CSR B ool as 0 mivs Beld o the
MARAgEms  resreri|L lnllmlinrmﬂrl'rthnﬂmmm:ﬂmrﬂifﬂﬁ

perctecs whnel) hove oot with vuremg needs of soccty, Accurdimg ki kim ommber of
ET nsil Kok H-EH'H.:.- b Bl yiq' (o tiwking wigs R0 Grid il fves whle FAHT soiobe

Aithor sanl ﬂluﬂ'llihulh b emored o thben & elarmmrionsd chmgs: ha" Imnvalvimg
b vees (AR manatives

Hareih Kot 20030 siied tha) Corprmess Soctal Repomriifily mesme miiting
wpmemg back (oo fhe society. M can be viewed as respovebiliny on ths pary of
it Punitess & indistiinl orpusiotions Wi be aloomiisble Wi (helr aakebidhien
Inciiding sncleny. Basiness orsmmlemtioms have 8 sktive tnasploy whily e sty
They e independens ve cach o, 1w crome weshh from seoncey, we will ave wo
ok i beck Ton the wellive ol the wciely,

Kinboe Neogiakamani 2072 thie enocymem of the company act 0173 will comae a hig
reguilmoty pudd fin) CSR sctivities and this is msncsitony fur all comgany nporating in
Idie. S0 il b gonad fiw eipomis |h1i:pmm bt b .'Eh:ulu.ﬁh ilink o
while evaluming company® S aoconding w, suthve suggests un framewnrk for
mvestons b evidhisie compatibts” CSR ellorte 'which i bascil o four Key phoometone-

Inkegrity, sérndeghe artesii jon., efficiency sl trniparescy.
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CHAPTER 5 RESEARCH METHODOLOGY
5.1 Research Ohjectivis
1) To study om i Profile of Tats Motors ud aress of operations.
21 To swdy the CSR sctivities cormad and complened by Tata Mo,

3) Literatie review for knowing the best practives for conduct of CSR
metivithes i the warkd,

3.2 Type of Resesrch: Descriplive

3.3 Data Collection Method: Dot eollectod Topm Websites, Aricles, News
Papen., Compuny Website, anil Compny's Armual Byport 201516, 2006:17,
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CHAPTER 4 COMPANY PROFILE

S o The Cotopuy: TATA MOTORS

Tuis Menory Lambbed (s the bisgest automobile annfscirer i b Fate Muotoes ulfers o
wide nmge of Soian, Haschhack, MIPV, 5LV, cargo trocks sad mamy ather modaks. B s the
bender in ofifiy. comamenail, defenoe & pessongee vehickes in Imdia. Tiea Mot Creug., o
LISy 32 hilllon ofpanisation s oo leading aulouibile momtscimnes With o pontfobes ihak
imehndes & wride rampes of cars, sprats vobddbes. trecks, bues snd defonce velicho. Ohir mangne
cupy e Somand ooy omd ol Feovel 1o ovet 175 commses el the gk,

Twsd Moo hes oon swfactedng ool sseembly  plams 00 Jassshilpur, Passeesr,
Foackorcre. Saraend, PHssrwod, sl Proso in Tl o seell o on Argreting, Seatil Alrics, Gret
Brome and Thafascl §t hom mesarch and davelopment contrea in Mone,  Japsthmdymor.
Lok, wul Trhersid, Dakhi am! in Soutli Ko, Cireal Hritin sod Sgeon. Tate Mo
peincipal siibmidiars purchesed the Enghith mmemmm) can maket bagrar Land Hover (fhe
et of Jogrewr ol Lamd Rover ) eewd the South Kosean sommercul vk
itemrin Pt er Titis Diewmaii.

Part o the USDIO0 hillien Taeu groop founded by Jumerii Taes in 186X, Ta Mot bs
seeong The workd's lendmg marlaprers of secamiiiles. They believe e “Cormecting:
ispisions”, by offuning innveative mohility solothonis that sne i line with cosbominy’
wvptrattbete. They are [alis's bargest smommobibe sramilactimes, amd they cotinilie wo tike the
S0 m shaping the Indian commarcial velucle laadacape, wimh the inrodiucnon of [esding-
evlige pimcrinsine mml efestrke sObitions packaged for pordes porlomilsmes sl rsor combrt g
thee Inwest |ife-cyels comts. Thelt new passenper cars snd willits vahlels ars hased om Iingms
Diewien ynd offer 2 superioe bkcmd of performance. drveyitliy and coomestvan.

Taa Maitory ba likted on the (DSF) Bombay Steck Buwheiinge wiene (8 8 o coivlibbent of ife
BSE SENSEY indes, the Netioonl Sioek Exchisnge of bulm mid the New Yol Srsd
Einghunge. The company i manked 2260 on e Fonuse Global 500 foe of the wodds biggow
conpotatinm o of 2006

Tuks Mysws his vicduicle siembly opeeafin i Isdlis Geem Britain, South Kores, Thiliml,
Sparn and Senth Afnca. 11 plans w eswbleh plams i Torkey, Indoneaa, and Besem Burope.
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MEMORANDUM OF ASSOCIATION of Tata Motors
L e sininee el Lhey Civmpaery | ~TATA MOTORS LIMITED™

n The Regmtered Cffice of the Cempmny well be srtvats m the Suse of Maharombirs

L P evbpecas for wiviel thn Loy ioesmabllsbed am:-

I, T gamy on the bummese of manutbctenng, auembimg, momg sefling re-aeiling,
eichanging aheviry, iepoting, expoabing. hiting, letting on kite, of dsrilding o desbing in
ecomettves, bollm, enjises stenm g ekl o otherelee, trhines, s, moor
welimdles, nicks, Jommes, aansilvpess, ek, imirpcychis, oyle gars, soiiers, Moycli
ticyclen. cyclm. unchne bolldossss sl vresm rollers of svary descrptiin and kind and wll
COTET (M, S8 s, aesssiss, apiprees aml et for g b covsestaon
werew il

2 To cury on he iviess of bt Gisnsders, ocisiniol sml | genicrsl mginecers and
manifpctiens of Impleiiests amd ofbee mochliany.  ook-mskers,  Irass-fider,
mevsdwirkers. bollcemuioens, milbs b, mociuntsrs, jeon nm sl comvenen., smitin, woed-
winken buibders, painlesse inethllorgiale. wakir supply eopimesm, gdeamakenie primei
cariory amd miercham, emd 0 buy, sell. mualictive, ropair, eomven, el let ve Hie and
ezl im machinvery sonphemensa, paflipg-aiock amd havdwane of all kinds.

3. To ooy oft bdsiness s manuidconen. impieten ond oxporters of onld denleds in
machinesy articles il gods o ol classes il kinile whsttvrever iscliilmg electracal sl
enginecsing materwls. gogde muchuery sgd requisies and as Blectrical. Mechamical wod
Goonl Eirgioedrs atil Commotors mmd s miamidnciinirs sed weiekiers in mgionials OF ndey
milbere anil kimd

4. To guier Win ARy CODITICES OF EITAAPCMET With MRy FONCIMEENL. s or shornos,
miimcipal. bl oF itherwise thit Tany seem amduicive to the Conmgomy s ohiodli oF eny of
dnsiny mId 8 sdiin T Y s gevErmienl, Saks o authentiny, sy righas, [riviieges andl
copeessions whiih the Company may think i desinsblic w obtein ymd o ooy oun, exeoune
coiuply with sy such onaiingls, drimlgemeiste. fghts, privilepes wiil soncesalim.

3 To cany Dlsdmess 28 Ajaity inasacrs i ﬂu&i et amd o by, wll, gt wirk,
ahepe. Beew , carve, polishy, crush and prepuay for wurkes or use ssone of il kinds.

o, Nlony miore. et

Pajie | 15




Misshom

o They et mobilily sk wiib peesbon o cnbance the goality ol |if=,
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et it s ghobally.

Visholh

As 2 high parfoemange agmnuaton, we s, by TV2101%

o Asnoung thie sep 3l Gllebad CV wd Dismesthe PV

= Actwrvng Sesshle Fromoal Performanue,
o Dellvering Excliing Innmafiinms

Valoes
o Inlegmiy
» Teamwork
o Aotmmeshifiny
o Customer Focps
*  Feesllines
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CHAPTER 5 CSR ACTT OF TATA M

A Tues M, Thests CNB elforts are fucused op ippwoniog the qualle of Wi wl
uqmitﬂmlmmm_nhmihllnjmnnu-m business aperatons. Thoke snmrvsminoms focs
uy fhealih, cxlucision, cdrgloyubiliny wid envirooment. inpacting dser 350000 lives Wy b,

Tty Moo b conmnitied o snstalmbile developimem, wheiy busiess goes hand jo hasd s
sototal wrllbeing and sevtrormmmental eopimesnes

India's Best Companies For CSR 2014: Tata
Motors drives CSR through healthcare and
education

P oLl Pl 17 Forms | il i - LR B |

Vs Mooy soild | 21 848 possen per veticles i bodin Lo ver (100 1140 e the same yeur,
the oy ptanted aoer 1,04 000 movs. Tht wgis e Hle componng spples o onmges bt
ey e ilckesn, W@ poERr I (e slecy hie of e slnnukers CSR prograns

Tuts Motory' CSR initiatives apisn o side raijse. Shibin ihtives wsining suhenle by gavthat e
malpuniuon. b spene wound 517 por cent of 1s pos-tas pohit on sueh usisnves. dunng the
Eaond Tinmincriel wear,

The company s ibtlntlse 1 provaly uledn drinking m villages w paetly Hmbed Ty It
s Tow Mogors 2759407 smphivees coranibrate e 230 per maonth St ihie salany
rosvands thie progion willl e compiny chdps o With se el aomund, Thinks b these
ool enae opm Lokl preople Dl o 202 villeges have | e prcdad wilh clesn
drinking witey

“We sre supperting 1l oschwieds in Jutabedpun, Thei sopboe colleaghes pe ou school
masTmgETRen epmiTitieds b dvrses scmbemiag perfirmance of stidenta.” sap Chandel. Tata
Moty s suppons onoucipsl atwals o cides ke Sl aod psaianioms ke Asha
Wiz, o stbeal fur clillibren fop speiul nosds
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Tata Motors spends Rs. 25.94 Cr on
Corporate Social Responsibility
programs

b e T el s 0 =T -

Tida Moboiiy refwhed] bivs fofime il dfEn dioc e Oe yee 00807 oded Ssichi 31, 36T
wire B 24200 crores aind R 280 evores, teapoci|vely, spatnag tbe R 67 ormees pad Re A2

eropes. nepostirely, Tor the T yonr. “Avrage Nt Trofin of Ue Company for fasi e
financial yerrc Loss of Ra 2 537 dodei™. [Lepdirt said

“Hulldig esadtiable sclithomatipe Wilh all e asilchoiders snd cresting shaned vatue are
Wy b et coppiannle et bessangaire. ™ Toma Manars s

The periiking phikmopliy e o CSR imilisdives b *WMoee fnes Lo fue Moee Padgle” B
urgplies wheryin greatin ingpacts, opioimess g vatpeais il sirniogoe CHR anvesdmgaie, and
the cfficamnt dépboymmesie tf Hnancial s human resodncm.

Ot CSH. nitiatives arvtaage meeting e exisling mil emerging weeds of the somminlly
Mg shi deverfopemom ol eusomissd poograsmmes g adopy bn cnoee fe-cple approach,
Thronegh s Affirruive Actisl pecgtrormine, we peach tit b ibe historicstty iarginalised

st ki) 40% of et CSR fundger i estemathend fie peuprsanmoes swnnds hile uptifmee
Tl 1» diogre Dirosgh educapu, emptoyaluliny.: employovens g oniepeenewrsing,”

Tina Motors have CSR projects i the following sneas

®  Adirogyv - Healih

»  Vidyadhanam - Edicmim

o Kinkibalva - Efmployutslig or Skilling
o  Veundfliars - Eovicmment:

*  Arnonfuers = Bk Wiser

o Seva Noluoteering IMoprunme
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1y Aarogyva (Health)
Health hiss 2 iniponant mle to pldy in o person’™s physical, mienial and

psychologcal develppent,

Tts Meotnes hae maminernd wolih Avaail Pallis, an S000 & wppes bright anilents o
fawahar Novogdpwe Vidvatove ONV) selpnls prparmy for 11T JEE and other cmsprinmws
enirance exams. As o of the progeaeme, They proeide sgracial ceschdag tin dbuchens ar INV
Margakare snd INV Padnchiemry. They Hive alsa depliped |aivmiier pese-io.peer lesming
podisgoply M these plices. As 0 sell o (he ey, the resiad]  entiaice sasm

parfiirminies of atslent Tooin e schoeils hod dlgomienmly | mypmmed

O

i BT
T INGFSO
MEALTH 1N
CEL T ES

Wt thie hebed, They have set Lp comumunity hegpital iofrestoenre (o Jamidsedpur and bhove
twem oy programmes b aldeess leprosy, malmemnon, o, for mary deatles. noe, Under
oy USM pesgmmrrome o’ health ~ Adrogsa, we operale inoble healih Slimes Foy odsidote, i)
mile byl curmmunity sutteack i Pune, We bave tod up with Asgonwiadic sinl sutriion
retmbitrtation comres aomes ndil o erare: boblor fletrmoon ad bl searmmess Hor chikdrom,
Prugiinn woansa g loctoing mosthers Ol (niinses Ao foci on g s
wesaienrs (g wdikienonm gds e phibress e glories on by, ealth end ygiend
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2) Vidvadhanam ( Education)

Education it the foundation upon which the developmem of an individual’s
cogiitive, paychologicil wod Intollecniol Yaculties rests

Ecfoestm i 1 fndatron gpon shich e developmeny of en mminvehegl ™ copmiine,
machohoghend amd oo mellecnil focuflly osie Thitr CSH progoomnn  for eduditioe.

Vidsadhansan, anviees sappe . i i of yoliitg lernen sl wveml stages of i ir

edwecnoanl ooy,

Tatz Mlotors extemds sppart to dsserving mudents 3 well 26 the holishe develppmem o
edwisindg infstrioie and sovces. The [tows of our educisiun progiustun icemiias ol just
e sosleniy, bul dive on e physleal sl sctdopicnl develpwneni, diss sib
meailezion of vulees We poy omphads on the averill permnakits: development of stodents

s Gesftale (e omeiowng vy, pelesoomils Py Wisr o of inisresi.
The by poplecty sider Vil yaBmariii i hile

*  Soholanhips

o [ bl v antelennts of [T aanl guverntaem beeilirering colleges,
®  Coaching closses,

o  Specin] connting bor HT-JEE wed olleer cotmporidve cxais

& Sahnol nlistmomrs ampime s

& Ci-rolriculie octivitos
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3) hanshalya ( Employubility or Skilling)

Tita Motoes skall development programne, Kaudhalyit, ams 1o bulld the
capacity of unémploved youth by providing vocational irbining in automodjve
il cthier industrpl oo,

Tita Motims Al developmen progrormre. Kasshalyn, mma to build the capoory o

pniEEmikeed youth By roseling voestasa] tra g o aaesnotive amd ether inoesinal e
Ulemir ihibs uhtiintive, They ahus holp fubirieds pind seowmes B their fcoms irough (el

agmciimere and allked it ves

Aoy of Tomal skolls romdors the populason largety upemployeble, T, Motiors s
pelitidredd with sarios akill develdapmett coiteen aeroes lhdis 16 sdidntes thin iccue Th
enbisicr the quidity of waming. they hive devrloped saiulalived courve conicnt e
puivmlive towbes o well ap purprened soth repied NCON Baviog - prenags. expenguee of
rupung dlill developeent programmes. Thoy ulse bl cipacity of paossers thiough sin-
ihe-tepplony el s e devidogmend progeiimes alimg  wnih prenling  pesticel
pwposare i amadents troagh opdhe-job wnmgs sl indosary visoms

Their skill devaligrment prociamme can be cilieguniseld me

o 'rmmg youth o mromonee tidos sch @s dovers, mechmnes, ofc

& Trainmg sould in inetketible wocatione il st us electrician. aummg ssalsinnl
T

®  Capacry bikfmg of commmanty-bimod grenpps o apicuito i dmd athied fndimpnes
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4) Vosundharn (Environment

Tata Motors, emler the envimnment-relmil CSR programme — Visundhane,
siives o contbute o enhonced envitonments! susininabllity by prosctively
Pacilnanng the protection, conservition, judicious use and aogmentation of
nattiral rescurces,

Phepbetiony of Viepsin diatirls dae dedlonte evololsionl haluie ol shi cosstriluies i ¢l
chanpe. Wah thesr midatres ondey YVammdharg, They am o pramore  srviconmenmad
Crimcioinaig amod oottty mesithers, aeliodl stucdoiie unl our eisplovess by énjfiging
thesy in plasniion and cleanliness droves. The underlying vidon is thar envimmnisat being o
enmmon glabal concer, amy =ffon af prometing condmonmental vietzimebility ot o keal kel
i) heoati the o it ae Wil os ool poanminiies o sodeny ol barpe. Thiy 2l
engnoripe commmnity mimdeis e nedrwohle doergy producs like snlor bemgs and
ol mvirTee prestocts Dikee Gl o4 Hcto vhndboes thor redsece ther corbwm Grspras

Tits Moty paetnoy widh the Commumibits god NCOs Hhe Abbiliabe Frumdution. Avani
Fallrws, Triskid Leatning Centre arvminl ol maniltitting plants amd affice kocatiom foe
deplovment of Vasjreftem peojecia. Tiow approsich mierts the possln of ke local oomminmdy,
anl silnin ocukcubes in Uwsin d semin ol esponil iy, This, we believe, 5 ssiamisl fir

eniarmp Iveg-term susnimmbi iy of oar oolleztive intarverritm
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31 Amrutdhoors (Drinking Water)

Tata Motors, under the Amrathdhan pogrmme, bas been working towsnds
prioviding safe drinking watit seross Indii

Woater acorenty wind Moty 1pogonlay i ome of the mmpnl cancermsl sifcsteg Indim’s ovenl)
dovelopment To whbess the baoe of deiokene wattr moeds of disadvaneogey cormmmndsios,
Tota Malvey has nltaied, Ameidilliars. The programme oot ondy aldesees ihe comcsms
relating o wde dembng wagr, but oo heipe m o mpmemng ealth, foveomg gooder stiaiily

sl pieeatiirhing scacinl djenhiy

i I‘I..'Ill:ll"l.'| by peviioms ol Tata Wl e -r-l"l.'li asnre iy hecome watersaamal mmd ovemmilly
wither ponitive Tepecially 1 gresn wiglsr), They have fakey several toitstives {6 (his coniexd,

sl ruit soler harwestipg and storagu, wete) ol ing, wants recveling, v

Sumant. Moolgaonkar Datvielopmment Foundatnm

Ampadbers Vs heen concelved aml deploted wider e segis of Surnand Soditpinnbs
Developmuent Fonadalion (AMDEL 8 wall arm ool Taa Moton. Wl powersd Ehrmaghy
wumbEy  Cornintiie) ol Ka, 20vmoslemploses: sl O mmipchimy s cheimibalish hy the
ciotrpany. T suppoet dhe propiasine's core el compriimg  pofeskhonaly o the
copmstinictits diveson, commmalty members comttiline ke bl becally ovellilde
fivibsrel . Bilpn. sl The pgosamoment ievdes S0 e enmplete (he s | eleiesd
pricesees el forinlifios. Commmnbey oobilbation sl suspioailing of e projecis s

emarad by valiiitlary organhatiem The vimder davekip, oord - (T water solliil s il
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tephoy the work Fstlraing all exbical stamtards, Vilunizers help in dentifyang dephvying md
mpeineing the progect. The dwerspy iy the gepgeaplocnl Binducape - gives SMOF. an
oppermitily o okl on et dobiotime. Dispeisding upoa’ itha deemin, the witer sihmion
vosi bl b hersta limg . LD pilist, Qs lagiig T:rr:ulul'mn wrlls i nd'mluir!g W feseTvidis

63 Seva (Veldunleering Frogramme i

The wolunieening programme of Tatn Miteun, Seva, s nimed o providing
emplovess and their (emilios  with' vahed  opporiunites W medmingfully

vodomieer their time Tior sognl cianses

Tara Metes comtinme Jo siidime & vilwanl ssllinre of olumteering by volving dasi
smpryees pinl s fermifics i oy sapEatien 0 reeninginlly <omnbose 1o sonl calisss,

Thay see vishuisdring sk o chomcler hmilding sotivity thal lielpe ofl of thelt smplivess in

beoramibi soctilly respoaarbile tehvadius.

Thele emplivess olfer o boen srrvioss haded oo hebr conyebences o -pralla wiih
o Udlresrillen. They' have been recognisel] sevomal tmes for oun smployes wolmiseing
perinetpnce wicker (hit Tie Engager volonipermg progoimnne. 18 Is doe conslan) gt i
dvwedve v hushiness punpess o wolanteeeing inidgives. They also encokege gl emplovess

iy ol e e weidiemary s rvacos b worve (e commvlibaithes affocied by vnbiien] diomeen
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CHAPTER 6 CONCLUSION

B heve | covclude miy Stclully Relevas Progect om CSH sctivites of Taw Moo, whka
vt that T Motors b widety acte in doing CSK wavities in adks by spemding o
51T per cett of iy Posk-lan eoTit i sisdh TSR ctivities which gives Benilils il oty i i
Saclery. Envimoment. Exppplivyses bur by the Company s well by bositing detr pibibic il
T e

Taidi Mo (omies ' Mo rnking dn conducting C8R sctivities [n Dk T Matons
spends Ka 2594 Cr an Unrporate Sockad Resprina |lity pevgems which bs the iioss ainntis
wperid by the guy of the oorporae compuny o,

1 cam il v s that (he efforts of Vol Motters are (ousied wn’ morpreivioge the quality ol i ol
amispivilegsd conmn s pesplibonring hels Heskress aperiinn. Thint mkervesitione

Fornis ey healil, edecuion, employembiy o cpiresmen, wepecting over 580,000 ey m
Trudle

Tats matos hiss help o bt of panjile By domg & CSK in warioe field sach o Hadlih oo,
Dresning Watet, Envsnmmind od spocially o Eduguren o witich sdaost 2000 stidesi por
year jet hhipiad by Teis nisinee.

T rrvodons bues. pivesy the chance of alicaing sudean by grving Mem vhe (g b foreign,
Alisont 30 iefident initiative hiss bects taken by Tilta moton Foe fuldidn uining
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CHAPTER 1: INTRODUCTION

INTRODUCTHON:-

MNow-a-days world is becaming digitalized in every field and one of
the best'example of this |s Various countries in the world are moving
tewards becoming a cashless society, A cashless Soclety is the one
which doesn't use cash for any of its transaction instoad all the
transactions are Done digitally, There are various countries in the
waorld which have more than 50% of their Transactions through
cashless methods.

Accarding to a study conducted by Capgemini and BNP Paribas,
digital payments are expected To reach about 726 billion
transactions by the yaar 2020, In India 98% of the total transactions
Used to be done through cash but after the Demonetization of the
Govermnment an Nov 8 2016; Our country has also started getting:
steered towards a cashless society. Due to the Demonetization-act
already existing mablle payment applications came into the limelight
like Paytm, Google pay, Phone Pay etc,

The Digital India program Is a flagship agenda of the Government of
India with vision to Transform India into a digitally empowered
soclety and a knowledge aconomy, “Faceless, Paperless, Cashless s
one of the professed role af Digital India. Tha Prime Minister of India
Mr. Narendra Modi has empowered India to ad::pf tashless |



transactions by giving digital payments Sector of India a significant
boost. The digital payment sector of [ndia experienced a unpredicted
Growth since Demonetization in November 2016. Digital wallet
companies in India has shown a Growth of 271% for a total value of
LS52.8 8illion i.e Rs 191 crores. A Google- 8CG Report Had estimated
that the digital payment industryin India will expenence a growth of
US § 500 Billion by 2020,

Government of india is also encouraging various digital payment
apps such as Aadhaar Payment App, UP| App, Bharat Interface for
Maney (BHIM) app along with private sector apps like Paytm,
Maobikwik, Freecharge ete. Such new apps are beneficial to transfer
funds across vanous Parts of our country. Digital payments industry
in India'is growing on a rapid pace providing a Highly attractive
platfarm for foreign investors to invest in India,

WHAT IS DIGITAL PAYMENT?

Digital Payment means when any goods or services are purchased
through the use of various Electranic moedes of payments which
means thaere is no use of physical cash or chegues in digital Payment.
Now-a-days people use Digital Payments more is because Digital
payment methods are Easier and more canvenient and they also
provide customers the flexibility to make the payment From
anywhere at any time which proves asa good aitémafin..r_e 1o the
traditional methods of Payment and which fastens the transaction
cycoles.

10 Types of Digital Payment methods in Indla;

1. Banking Cards- Debit/Credit { Prepai d Cards.

2, USSD (Unstructured Supplementary Sarvice Data),
3. AEPS |Aadhaar Enabled Payment System).

4. UPI Mobile [Unified Paymerits Interfaca).



5. Maobile Wallefs.

B, Bank Pre-paid Cards,

4. POS Terminals.

8. Internet Banking.

8. Mahbile Banking.

10. App {Bharat Interface for Money).

WHAT IS A DIGITAL WALLET ?

An electranic device ar online service that allows an individual to
make electroniec transactions |s called a digital wallet. An Individual's
bank account can also be inked to the digital wallet. One in five
customers in Asia are now using a digital wallet. Some of the popular
digital wallets Are Paytm, Freecharge, LIME, Jio Maney, Airtel
Maney, State Bank Buddy, Citrus. Mobikwik, PaylUMoney stc.

Various Digital Wallets Apps in India:-




1. Paytm:..

Pavtm s an Indian e-commearce operadlar and Financial Technilogy campany.
Paytm wis Founded [n August 2000 by Its founder Mr. Vijey Shekbar Sharma
In 2014, the company Laumched its first Bigtal E-wallet mown as Payim
Wallet. Paytm olters Digital wallet payrment, Mobile payments, online
shopping, Paytm Payments Bank gic

In the year 2015, RB| pave License 1o Paytm to launch Paytm Payments Bank
which was |aler |nsugurated in thi year 2007 by the then Finance Minister WV
Arun Jaitiey, Pavtm works in 2 Different ways - Paytm Wallet and Paytim
Payments Bank. Paytm is known a5 a digital payment systam whicli allows you
tar transfer miansy through your Debitfcradit cards and which also allerws you
to do onling banking. Once you régister to Paytm You can make anline
payrnent of bills or you can ks maymeant through you Pavtm wallet by First
adding manay inta your wallst




7. Google Pay:

Google Pay also known as G Fay ar Pay with Gooele |t js also one type of Digital
Wallet and Online payment system developed by Google. The senvices of
Androld Pay and Soogle Waller merged in January 2018 and the nsmes was
changed to Google Pay. On September 2017, Goagle launched an LIPl-bazed
app known as TEZ in India which was later rebranded Ag Goopls Pay, Google
pay has more than 25 millon active users in a month of the digital Wallets in
Indin. Gaogle pay trantactions are sfe and sscure.

Google Pay ensbles you to:-
» Send and recelve money,

= Store yeur credit/ debit card information safe.
s And use this nformation to pay for varkous iems on vanous apps

Google Pay |s known Tor its security among other similar I:Hgltai paymen! apps.
Google store Your credit/deblt card Information in its secure servers using
strong encryption: Cloud Storage and data security of the customers i the
prirme cencarn of Gopgin.

+ paytm -
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i PhonePe-

PhonePe or Phanefe Private Limited it I an Indian e-commerce payment
service and digltal Wallet company, PhanePe was founded in the year 2015 by
Its founders, Mr.Sameer Nigam and Rahul Char and It was the first payment
apgp in India which was built on Unified Payments interface i.e (LPI1). Phonefe is
now available in 11 Languages. Phone Pe offors various services Such as:-

»  U=ar can send or receive monsy through Phone Pe app.

s LUsor can make various payment- mobile recharges, DTH recharges, usars
can also make Paymants of shopping online on varlous apps

» Phane Pe even allows users to book ticlets through varlous apps such as
Redbus, Gaibilio, Ola ete.

Phone Pe app has more than 1006 milllon users and it has rrassed maore than 5
bifllon Transactions,

Latest development of Phone Pe app is that It allows |ts customers 1o withidraw
cash through its In app UPI {eature which is also known as Phone Pe ATM,
which means that transferring the Said ameunt which his to be withdrawn to 3
neatly Phore Pa enabled merchant/ seller,

PhonePe e e o
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4 MobiKwik

Mistillkwik is also another Indian company app which auts as 3 digitel wallet, @
a mabile Payments system. Mobikwik s an app fosnded by Bipin Singh and
Upasana Takw in the Year i{m&-lnitiﬂllf Mabikwik was just a webslte with
thosed waller Taciirty but fater Started with mobile apps. In the year 2016
Maobikwik iaunched -Mobikwik Lite spp Which was for older 26 mobile
networks and those with poor network connectivity. MobiKwik launched its
lirst evier Moblle Wallet system in the year 2012,

Maobikwik slso launched the feature of seluding and receiving money through 2
maoblle Agp. Maoblkwik also provides fivancial services such as providing loans,
various Insurances such as life insurance, accident insurance, lire Insurance as
well as mutual Funds: In the year 2017, Mobikwlk & bigpest competitor was
Paytrmn,

Aceording 1o Forbes [ndia Magazine, in the year 2015 Maobikwik was used by
morethan 15million users for its unigie features and wiss also claiming of
Increase of ane million Users every month.

L obikwik
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s Freecharge:

rruem:zlrge. awholly cwned wibcidiary af Asks Bapk L [N bk i’y N1 payments spp.
Customine acTass the country une Semechargs bn make prépald, pontpald, DTH, metro
rostharge and ulitity Bl payments For urmercus servicn providars. Wi Luneled aur wallsl
in September 2005 and customers ane already wing i to pay ocross all major anline
platforms and offiine st ke Sh:rpp!n Staap, MecDrviatids. Cineale’s, Harre Stag,
Crowswerds, Hyper city and sven for E-Rickshpus, the [t bs prosdrg by the day.

Wi gre 06 3 migvion to gt miflions of merchant both 0 organized and uncrganiied sector
1o be = part of the dignat payments ecosystem, ﬂurﬂm-wl’ay- zorvice i 3l sbout sooial
papmsnts. |Fi A engaging anied s way for yis te samiessly Chat--Pay 1o frisnts,
farnily, and merchants in less than S sstands. 1t ale enbbles sserchants, small or Lrge 1o
aciept digital bayments In bess than 1 minote sfeér reglitering oh the Freecharge App.

An-easy and instant recharging process

A hassle-free online sxperienca

A =afe and secure payment process

Bost discounts avallable in the market

Simple voucher redemption with no ludden costs or complex terms and
conditions

* And a totadly satisfed you, who'll want to come back 1o us again and
BESN

&) freecharge




6. UPl BHIM App:-

BHIM stands lar Bharat Interface far Morey. BHIM App is developed by
Natiamal Payments Corparatian af India e (NPEI) and it is based an Unifies
Payment Interface Le (UR) Oue Prime Minister Shrl Narendra Modiji had
launched this app. BHIM App was Launched on 30" Decamber 2016 and Is
currently avallable in 20 languages .

BHIM App accepts all Indian banks which works an LIPL system and whi;h 1
bullt aver IMPS |.e Immediata Paymient System which allows the tser o
transfer money 1o Bank Accounts of any two parties.

Lsing UPL system user can make transactions in an easy, quick and simple
manner, Through BHIM App users can dothe various services:-

® User can Send manay

» User can Regoest money, for this itis mandatory that tha users mobiie
number be with the bank account wsing.

& For gulck transactions users can Scan and Pay.

» Additional feature of BHIM App is that it allows the custamers to check
ehislr Transactians history.

= Thereis a repart tab in BHIM App for the customers if they hivee any
complalnt To raise they can use this tab to do the same,

* Next option n the BHIM App s the Bank account option, so through this
aption User can view the bank account that is Iinked with his/her BHIM
App.Acustomer Can also change the bank account by just clicking
JOhanpe Account” i the BRIM App.

e Through BHIM App it is easy 1o transfer money as BHIM App allows a
customer To transler money 1o mare than one paymant addrass

SHIMP
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INTRODUCTION ABOUT AMAZON:-

Amaron or Amazon.com |5 an American e-cammerce company based in
Seattle. Amazon s Considered as one of the big four technology based
campanies along with Apple, Micresoft, and Goggle, Amazon is a campany
which focuses on Excommerce, Digital streaming, Clovd Camputing; end
Artificial Inteliigence. Amaron is considered to be world's largest internet
bhased Company by 185 revenue.

in tha year 1994, Jeffrey P, Beros founded Amazon in Washington, by mitally
starting with an Online market place for selling books, but gradually it
mypandod (ts business by selling Electronics, video games, [oods, toys,
Jewellary, soltware gte, Amazon was 3 teéchnology Company whosg Busingss
was primarily simplifying onlinge transactions to the customers.

On 5" July 1994, Amazon.com was founded by lefl Bezos as an anlina
bookstore | Later leff Beros incorporated the company 2s Cadabrain 1994 hut
changod the name to Amaron for the Website launch in1995, | Today Amazon
i5 a titan of e-commerce, logistics, nwmeﬁu, hardware, Data storags, anid
media, In 2013 Amazn was launched in Indian Ecanomy with an Investment
Of USD5 5 Billion. Amazon desigried a payment gateway called Armaron
Fayments for both Amazon merchants and shoppers.

amazon

Amaron offers vanous producks and services such as:-

» flexa, Amazron Fresh.
» Amazon Prime.
» Echo, Kindle, Fire Tablets and Fire TV.



Amazon Digital Game store.
Amazon Wireless. Amazon web services.

Amazon follows four important principles and they are:

Customer Obsess|on rather than Competitar Foous

PFassion for Invention.

Cammitment for Oparational Excellence,

Long-term Thinking for the Company &5 well &s for the Custamers.

Various Goals of Amazon are as follows:

Supporting Small Business:- Amazon provides a piatform to smafl
traders, businessmen, Entrepreniurs to grow thaeir sales and an
gpportunity to reach customers. [ today’ s world More than 1.9 millian
business. traders, and developers use Amazon as a way o develop Their
business and reach customers to increaze their business.
Creation of Jobs:- Amazon as more than 45,000 employess in its
hamelown .2 in ﬂealﬂe,-ﬂmﬂmn'ulnm tocreate Imillion jobs in India by
2025 through mvesting ih the Indian market In technalagy, in
infrastructure ete,, which will be an addition to the 7 Lakh Jobs the
company has provided over a span af 6 years in India
Sustainability:- Amazon {5 committed 1o sustainability as its good Tor the
business as Well as to the society, the customers and the communites.
AmmEzon uees 10,000 slectric Delivery vans to deliver thalr products as
this will save tans af carbon every year, this Proves that amaron
canducts business in a sustalnabie and lawlul manner.
Commumity - Amazon [¢ always focuspd an providing basic necesitipe to
this under Privileged, homeless people, Amazon Has also supported Lens
of thausands of under ~Represanted writers by ;arhulding-r_PhEm grants al
about § 10 million from the Amaran Literary Partnershilp since 2008,
Investment;- Amazan has invested over S 270 billion in the U5 which
includes the Infrastructurs, job creation; economic investment in
innovative services for & better Future; 2,000,000 jobs were granted o
pEophe in the LS

it



Long-Term Growth
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The above graph the Long-Term growth of Amaron | e their Revenue and 1heir
Net Income over The yaars. In this graph the aumbee af years taken are frum
199? to 2022, 5o the above figures are Only [ar these yaars, In the initial years
i,21n 1997 both the net income as well s the revenue 15 The same, In the yeir
2021, the Net income i5-5 33.36 billlon and the Revenee is 5469.8 bllllon. The
above grph shows that Amagon in the year 2022 is making a profit, and the
prafichas hesn Increasing since the year 2005; The graph below shows thi
differance bepween the GMY | e the Grass Merchandise Value or Gross
Revenue of both Amazon and Flipkart from the Financial Year 2020 10 2021in
India.
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e WHAT IS AMAZON PAY ?

Amazan owns Amazan Pay, It is an online payment procassing service which
was launched in‘The year 2007, The service of Amazon Pay is available in total
18 countries in the world. There Is no registration fees for Amazaon Pay,
Arngran Pay has undergone various changes on its Evolution sa that the
paymaent process would become more quick, simpla and =fficient for the
Customar.

Amaron pay doss not share the card detalls with the-merchants Lo avold theft
and fraud. Amazan Pay gives the optian to the user to pay with their amaiaon
pay account to external or third party Websites. Amazon pay can be used on
both in Amazon appas well asin third party 2-commigrce Websites/apps.
Amazan pay can be usad ta make the payment from grocery shopping ta smart
Home appliances ete.

How does Amazon Pay works on third-party websites?

ThE third-party e-commetca WEhﬁIIE can add Amamn Pay as a payment nptinn
while checkout Fratess.

"1.' g I||.-|.
]

.-:,.|""l




Security at Amazon Pay:

Amaron's first pricrity 15 provid ing safe and secure transactions to thelr
customers =0 thal the Persons! .n_fmﬂ'narlnn of the clients & not disclased. Here
are some of the tips that makes Amazon Pay more secure for payments:

L

4,

Personal Information should not be shared:- Amazon always focuses on

that the personal Information of the customers will never get disclosed
as amazon wil| never share an Email or a message the customear o share
the personal detad{amaron. In password, credil Card detalls, or bank
account number). i any customers will recaive such-email or Messages
then they should report the same to Amazon. In.

. Identify E-mails:: Genuine Amazon email came from "@Amazan. In” or

"@amarzon.com” . So if 2 customer receives an emall from any other
areil il it Iy Considered as fraudulent mail or 3 phishing mall in which
ohea the customer dlicks an the Link that consists the ward _Amanon”
vou will be directed Lo a completa different website inwhich all your
details will be hacked,

. Phishing mails should be reporfed.- The customer receiving such

phishing or spoofing Mall should repart the same to Amazon by sending
a il 10" stop-sppoling@amazon.com” and the customern can even
attach the fake madl.or can give Information about the header of the
rraall S0 that o wold e sasier e trace the mail by Amazon

Password:- Choosing astrong password 16 very important in Amazan
arcount, for Instance & custormer sliould not salact a password Lhat |s
masy to rrack like [or example 2 Customief should not select 3 nagsward
pe —password or 123456 or amazon Customers Should alen awbid
keeping thelr paseword on thelr name or emall address or any other
Persanal infarmation which can be easily cracked.

Prsswords are case sensitive, 5o "MOUNTAINZME” and "mountain! "
are two

Different passwords. A customer should set a stronger password which
i difficult to Crack rather than an easy password by using special
chigracters for example- & customer Can keep the password as
“ataan2'%" rather than keeping “ocean”.

. Protection of your system:- | vour systam i hacked thenall your data

will b misused, S0 it € very Impoftsnt to protec] your system, Here are



same af the steps through which a Customer can protact his/her
synlem-

» Customer shouid install an antivirus of an anti-malwace software iInto
Rits/Mar System and should ran a full scan of the software in your
computnr-to detect amny Viroses Inyour system. Do not click on any link
that you recelveon a phishing Mail. Microsofl provides fres ant-
rmakwara softwara w0 that you don’t Install a Fake antl malware software
at hipy/fmicresolt eomJ/security,

s Update all your Windows pgrograms on your computer,

o |l 3 customer has typed the gassword In the malicious website then the
customer Should change the password immediately in the amazon
website. A customer Should keep a strong password which includes
lgtters, numbers, symbaols etc,

s |f @ customer has received a malicious mall and has chcked on the fink
whick ‘will Be radirected to a wehsite and it the customer has enterad
cradit card information Then the custamer should Imrmediately rapor
the sarne to the credit card company About the phishing mall recelved
to the customer, A customar shauld rever reply —Te phishing or spam
izl or messapes, i you do o the sender will be confirmed That tis
email address |5 i valid email id to send further more spam messages.

Advantages of Amazon Payments:

Customer Protectlon:- Amazon ensures 100 Purchass Protection to the
customars by Offering genuine products, easy return policies, securs
paymrnu safe nrderllng_ Amazon Pay alerts the customer Ifthere are anv
security lssues with the customer’s account and Even protects tha customer
with frauds. Amaren pay never shares the card Information OF the customer o
[ e seller

Easy Return and Refund Policy:- Through Amazon Pay users are benefitted by
easy and Faster refunds, various offers like cash-backs up to 15% {maximuam
Rupees 450 only on Those paymems which are done by Amazon Payments,
and maintain gift-card balonces as Well,

]



Decent Discounts:- Amazon Pay offers decent discounts and offers on vanous
apps like Redbus, Fresh menw offer, lust Tickets alfer, House joy offer which
creates a8 huge saving Dpportunities for customers: For |ts custamers, Amazon
offers EM hased schemes as Well,

A-Z puarantes = Amazon (s known for continoously
innovation for Better customer satisfactian and protection of retailers and
CustameErs. Amazon #so Prolects its customers by lending A-Z guarantes an its
products which 2ets as an extra Satety for its costaormners. Amazan pay has
Amaron's 100% buyer protection guarantee Which it provides to its customers.

Manage Bank accountss- Amizon pay allows o customer to add cash up to Rs
20,000 per Manth, A customer can manage the gmazon pay account by adding
o nw credit/debit Card to your account, A customer can also manage bank
atcount In case of refund, '

Disadvantages of Amazon Pay:

It doesn't eliminale your security risks:- Thie security of your Amazon Pay
Balance Depends an the security of your smartphone, || your device is not
pratected by some kind Of passward, then it will prove a threat to your
Amagon Pay Balance. Even (Fyour devica |s not secured by some anti-virus then
als0 it can be 3 threat to your amaZzoy pay account

it could encourage reckless spending:- Sorme prople struggle with thelr

recliess spending Habits when the maney is electronically-based instead of
physical form, Pepple tend 1o Spend mare while panning through E-Wallets

Itis not fully svailable worddwide -In December 2016, just 36% of retalirs
accepted Apple Pay and 24% of retallers accepted PayPal 55 & form of

payment, and just 25% Accepted Master Pass as a form of payment. Stll gerass
globe E-wmllets are not much Preferred by eiher retalers or customers.

inconvenient for Offline users:- Online payment methods like Amazon pay.
Goajle pay, Paytm et are useless for oflline users Le internet connectivity s
very important for your Transaction 1o become successful, & customer canmaot
Lsi theses apps If ha/shie does not Have strohl netwark connectich. Intermet




and server prablems can prove incomvenience to Complete online payment

These are some of the advantages and disadvantages of using Amazon Pay.

Thaehmfamnfmhhwrmﬂmﬂ. ‘M'ne-nphymmr ash is/in large amount, It
i dTﬁthumqﬁrcnshﬁ there (s danger of theft, but in cashiess transactian
this fear is-eliminated,

Tracking of expenses:- When the transactions are done in cashless way
through e-wallets Or intarnet banking we can keep a.track an all oyr expenses
which becomes easier to Determing how much is our total exspenditure: With
thie help of cashless transactions a Customer can imake payments in exact
denbminations |e if you have to pay Rs 299,89 You tan pay the same whan
you use cashless mode of payment.

cashiess Econoimy - Lhgital Faymonts




Transparency and accountability:- In cashless economy as thera Is more

currency in the Bank which means there & mare currency in Girculation, which
means groater liquidity And there 15 less scope of hiding incame which
ayentially leads to lower interes) rates Which eads o better econamic
development of tha country.

Mo tension about counterfeit currency - Every econorny in the world faces tha
problem of Countarts|l currencies, while the government |5 takeng stringent
actions against Countaripit currencias but the commaon people are the anes
whao suffer In these counterfeit Currencies. But whizn an ecanomy adopts
cashless or digitization than the hasches about Hand|ing countarfeit currency s
sarted,

Easier Accounting and Easier transactions;- By going cashless custaomer can
eamplete a Transaction in a more canvenignt manner than beforz and can
complete the transaction With increased seclsrity, A custamer can do direct
biank to bank transactions without Physically transferring or depasiting the
cash 1o the bank this saves time, money and Efforts

Decrease in cost and Economic growth - |f the whole ration will g cashiess
then there Will be decrease in cast for printing of notes. RBI spends around He
12,000 crores on Replacement of Rs 500 and RS 1000 notes, By going cashless
there will be improvement In government monetary palicy ond governmant
reveenue as wiell as there will be greater Transparency and afficiency in the
economy.

These are some of the importance of cashless iransactions.



FUTURE OF DIGITAL PAYMENTS IN INDIA
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Smartphane and mibile phone Lsers, internet users as shiown In the aliave
projections are Increasing with tha increase In population in India. The above
graph 15 comparad batween two Years e 2015 and 2021 With gresiter agoess
tointernet and growth and development of Infrastructure and greater usage of
smartphones thers msgnilicant development of digital Payments in india
Inchia i5 witnessing exponantial growth in Digmal paymeant industry as India i
Considered as the second largest in the worid incase of mobile users with a
Billian conneéctions In the country, In Indis nearty 1.5 billlon transactions take
piace svery singie day and most of These trensactions aro P2M trancsattions i
person to merchants which means purchases like Grocery, newipaper, moblle
recharges, OTH recharges, ticket bookings, cab booking etc. Earlier In the year
2015 all the transactions were cash trarsactions now it ls estimated that by
2023 Transactions |1 Indis will be more digitslly and will rule the market with
the increasing number OF smartphone and Intermet wsers.
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By the year 2025 in Indla it Is estimated that cashless transactions wouid be 80
% and The valume OF the digital transactions would reach up to § 1 nlbon, In
India it will take time to become 3 Completoly cashless society as it will reguire
the suppart and understanding by the pubiic and Various initistives by the
governmant, In India the [ack of digral literacy ang aoucation in rural Areas can
bea hindrance towards a cashiless soclety. It s veéry important to encourage
paopleto sdopl cashless modes of payment by giving various Cash back offers
which I been provided by the payment apps whether private or government
Initlated payment applications. By making the payment process sirnpler, safe,
transparent It will Become eas|er lor people to aceess,
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The above report by Statistic shows the rise in Digital camimerca as well as the
mcrease in mobile Payments for a past few years. According to a study
conducted by Ascham-PWC |nchia, the I:I!-glLaJ payments in ndia will be
ingreasing from 564.8 billian to $135.2 billlan till 2023, The Study alse specified
that India s expected to have the fastest growth in digitsl prayments between
ThE-'lp'Ed-"E 2019 to 2023 and also it stated that between the yedrs 201% to 2023
on @ worldwide Transaction scale india’s share will Increase at'a gr&arer pace
lefrom L56 % to 2.0/%:

5



NEED OF THE STUDY:-

Financlal transactions are the backbone of any economy in the warld, In India
cash was always The king. i.e #ll the transactions in aur country wed to take
place through the means of cash Cnly. Nearly four of every flve transactions
used to take place through cash means duning the Year 2015, rash was the
predominant mode of payment and was the base of our ecanomy and This was
because of digital illiteracy, lack of education, lack of mirastructurs, low
netwolk Connections in remote areas of our country and many more reasons.

The Reserve Bank of India is doing its-best to encourage various mathods of
payments gnd Lo Make the whole payrment process easier, mira sacure,
refiable, and usar friendly. With the Intreduction of various digital modesol
payment suchras:-

i NEFT/RTGS.

4. IMPS {Imrmediate payment services),

g, USSD (Unstructurad Supplementary Service Datal,
.  UPHUnified Payments Interfacs),

v, BHIM (Bharat Interface for Money),

sl Digital Wallets,

vii.  Bharat QR code (Quick response code).

viii. Bharat Bill Pay.

. AEPS | Aadhaar Enabled Payment Systam]

% WhatsApp Pay.

The transaction process has become mare convenient, secure and transparant
in aature with the Help of such Dipisl modes of Paymant, If cashless
transactions s adopted and impleméented in India then it will be 2asier to
exchangs currency while travelling 1o abroad countries. A cashless Socely
lzads to lower frime ratos which 15 an advantage to the society. Thare will be
no wicenario OF black morey and can stop corruption ance a society i cashlass
in econgmy dnd this can be Done by agopting more and more digital mode of
payrnent for varlows transactions.

The main purpose of the study s Lo Invettigatz the benafits of Lzing anline
payment applications And (o amalyee the varlous anline payment applications
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in tndia. The main agenda of this study is To find out the impact of using
Amazan Pay and to find out that using Amazon Pay as a payment Method has
hatped the custamers or not.

CHAPTER 2: REVIEW OF LITERATURE
Mamta, Prof. Hariom Tyagi and Dr. Abhishek Shukla (2016

the arbicle entitied “The Study of Electronic Payment Systems”. This
imvestigation aimed to identify the ssues and challengas of electronic payment
systerms and offer some answers Tor improve the e-payment system quality.
The successtul implementations of electronic payment systams depend on how
the security and protection dgiménsions perceivod by consumiars just ac sellers
are lamausly managed, thus would improve the market contidence In the
wysiEm

Sujith T S, Julie C D[2017)

the articlks entitled "Opportunities and Challenges of E-Payment Systamin
India" This frvestigation aimed 1o identify the lzsues and challenges of
algctromc payment svifeme and offer sprme answers for improve Lhe 8-
payment ystem, E-payment system provides mora opportunities as wel as
The examination found that, Digital revolution bas provided an easy
approach for digltal payments. The [nvestigation additionally found that, the
reach of mobile notwork, Internet and electricity & lkewise expantd ing
digltal payments to remote areas. This will surely Increase the number of
digital payments

According to Ashish Baghla (2018)

This research paper titlad "A Study on the Future of Digital Payments in India®
focused On the adoption of Digital payments in India. This paper identifies the
prablems or Chaflengas faced by the peaple of Indin in adepting Digital modes
of payment: One of the Objectives of this study was to find out the attitude of
Lhe paople towsrds the adoption of Digital paymant in Indig. The research
methodology used In this research Lo the data 1= Collectéd from both the
primary and secondary sources | the primary hes been collectad Through o
guestionnaire from 110 people. The paper concluded that the efforts by the
Government to make India cashless [ golrg well but it will ke time for India
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to becomea Completely cashlass as there are varous challenges which the
Bovernment has to take Care of,

According to Ashish Baghla (2018)

This research paper titlad "A Study an the Future of Digital Payments in India”
focused On the adoptionof Dignal paymentsan India. This paper identifies the
problems ar Chatienges faced by the peopte of India In-adepting Digital modes
of payment One of the Objectives of this study was to find out the attitude of
Lhe people fowsrds Lhe adoption of Digital paymeant in India. The research
methodilagy used In this research e the data Is Callected tram both the
primary and secondary sources | the primary has been collectad Through o
questionmaire from 110 peopie. The paper conduded that the effarts by the
Government to make India cashless (& going well but it will mketime for India
to become Comgletely cashless a5 thera are varlous chaflenges which the
government has to take Care of,

According K. Suma Vally and De. K. Hema Divya (2018)

This research paper titled * A Study on Digital Paymants in India with
perspective of Consumers adoption.” Focliges an the analysis of the evel of
atoption of these d|gital Payments by the comsumears. The riessarch
methodology vsed that is the data collected Is a Primary data and js collected
thraugh a structured questionnaire and the results has been Collected through
183 respondents, The resgarch tool used toanalyge the datais Chi-Square
techrigues The main objective of this study was to verify the customers
Parception on Digital Payment with the concept of Digital banking inour
country. ThisStudy also suggestl that approprizte measuras should be tasen
ta'create awareness about Various techinology and security of the usage of
gigital paymeants in India
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CHAPTER 3: RESEARCH METHODOLOGY

Research Methodology i5 # way to solve the research protlem in a systematical
wary, The Research strategy which forms the basic structure of tho entire
research project is rnelhudnlqgv’u‘ﬁhirh helps in Identifylng the mathods to be
used. Research methods and Rasearch Methodology are two different
concepts which has to understood research methods can be Understood as all
the methaods or techniguas that will be used in the research projact, varous
Research types has various methods and technigues. Research Methodalogy
lorme the base of Every ressarch and the scops of research methodolagy s
much wider than that of research Methods because research methodology
also means specifying the logic behind the methods or The technigues we use
Lo conduct a research.

Research Methodology also explains how to conduct a ressarch, how to find
Lthe infarmation and How ta present the collected data, For examiple how an
architect designs a bullding he has 1o Specify every single detail and has 1o
evaluate every single desision that he bas token and specify The result.
Retearch Methodology can be differem for every research problem,
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OBJECTIVES OF THE STUDY

Research objectives state or describe what the research s trying to-achieve or
what we expect 1o Achisve by the project. The objectives of the study gives a
birief Idea about the araas of the Research which 1s studied. Rasearch
objectives help in the formulation of Hypolthesis for the Study and It also helps
in natrowing down the research and helps In focusing on the point

Here are some of the objectives of the study:
* Tostudy the impact al online payment applications on consumers
o Toanalyee the probiems faced by the usérs while using enline mides af
Payment
To know whether gaing l:l:.h_lﬂ: has helped the India H‘I'PE}'IHE_JE OF THE
STUDOY.
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HYPOTHESIS OF THE STUDY

The princlpal Instrument in any research is the Hypothesis of the research. A
hypothesis s a Proposad explanation for the research problem to be solves.
The integral part of a research Project is the framing of the hypothests,
Hypothess framed lias to be clear, precise and specific. Hypothesis framed
shiould conssder the ebiectives of the research.

There are two types of nypothesis e Null hypothesis and Alternative
Wy pOTnEES,

The null hypothesis states that there is no relation betwesn the varablos, The
allernative Hypothesis states that there s relation hetwean the vanables,

The Hypothess designed should help us o find 1T there 1s any refation betwesn
the variables that fs being studied in the ressarch project. The study 'on the
topic is'based on 1 Hypothesis:-

Hypothies:s 1:-

HO: There is no significant relationship between Amazon Pay and consumar
satisfaction.

H1: There = significant relationship petvween Amagon Pay and consuimer
satisfartion.

11



There are various types of study for doing a research and they are:

. gEﬂE’ tive Research:
Quantitative research is based on the measurement of quantity or the amount.
It is applicabie to The phenomenn that can be exprassed throogh quantity,
Quantitative research s used to solve Problems through numbers, lisa
systematic investigation by collecting quantifiable data and Perfarming
mathematical and statistical technigues.

»  Duslitative Research:

Qualitative research s concerned with gualitative phenamena which maans.
the auality or the Kind. This type-al research is used In behavioral sciencesin
whilch It Is impaortant to find the Underlying motives and desires of human
behaviar, Qualltative research can be applied using Words, feelings, armations
el

= Applied Research:-
Research can be applied (action) rezearch which alms ta finding the solution

f_m' an immediate Problem facing ’qf the sakiely ar any Liusiress arganization.
In applied research the main aim is To find the solution to a particular problem

s Empirical Research:

Empirical research is besed on experience or ohservations. It is research wihich
is based an data Which is capable of being varified by experimant s it can be
called ns an experimental research . In this type of research the researcher
should pet the facts, data or the evidence to prove or Disprave his hypothesis,

* Analytical Research:

In Analylica! research the researchar has o use already available facts,
infarmation, data and Analyze them to draw a critica] evaluation on the
material.

» Descriptive Research:

This type:of research incfudes surveys and fact-finding enquiries of various
kinds: The mailn Charactaristice-al this research 18 that the researchar hasno



cantrol over the vanous varinbles of The research and canonly report of what
has happenad ar what s happening, In social soence And business and hinance
we often use descriptive research and descriptive research is studied by Taking:
various Review ol literature in the research project. The best advantages of
conducting Descriptive research is that we can study hoth the qualitative
aspecke of the rossarch as woll ac the Quantitative aspoctc,

This resegrch 35 based on Descriplive study 35 [t studies both the qualitative
and guantitative Aspects of anling payment applications . Descriptive research
is used to understand the concept Behind the topic and o find the problems
faced an the research, However my research also Studies varkous Resvdew ol
literature which acts a5 2 bace for the study. In this rezeanch varigus Online
payments applications are studied and Tocus is glven to Amazon Pay and my
research Aralyses consumer behavlar towards online payment applications,

SAMPLE SIZE

Sample size refers o the number of respondents or participants or
abservations which is Included In the research. This is tha term which is used
1o define the subjects of the study which |s Selected from the entire papulation
for Lthe specific study,

Sample size Is an important feature in the entire research as through this we
undarstand the Strength of our study e thn respondents, Correct sample size
cah gve accurate resuits, The Sample slie in this research s &) respondents
fromthe ares Kandlvali to Virar so this becomes Our sample size, As the
sampie size is small to study the topic there may be shight inaccuracy of Data
which is further stated in the research.

SAMPLE DESIGN

Sample destgn s classified inte 2 types: - Probability sampling and non-
probability sampling

Probability sampling s also known as random sampling or chance sampling in
which every item Has an equal chance of inclusion n the sampie, The resut
obtained from probability sampling or Random sampling can ba assured |n
terms of probabifity,
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Non-probability sampling is also known by dellberate sampling, judgerment
sampiing. In this Type of sampling wems for the sample are deliberataly
selected by the ressarchar,

For the purpose of this research | have used probability randam sampling far
coltecting Responses as fived set of questions were-asked 1o a small sat of
F B85 PONCSns.

COLLECTION METHOD

Data for the study was collected from primary as well as secondary sources.

= Primary Sources of Dats Collection—

For this research primary source of data collection was done by survey
method. The survey was Conducted through Stroctured Suestionnaire which
Wiz Askad to the responderis. The Clieshionmaira was preparad kesoing in
mind the abjectives af the study and also the hypothesis Of the study. The
guestions asked Lo the respondénts wiare closa end so that the respondents
Coulld answer guickly without 2ny prablem, The guestionnaice was preparad
with the help of Google forms.

The questionnaire was divided in to 2 main parts i.e the age, gendar and
other details of the respondents and the quﬁl:mn& relating to the Il_:i'pil:.

» Secondary sources of Data Collection:-

Secondary sources al data rmeans the data that Is alfeady avallable on vartous
platforms, Secandary data can be abtmned by various publications by the
central or the state government or By any organizations, journals, hﬂ-ﬂl‘;.:.”
magazines, and even newspapers, reports publishe by Varibus arganizations,
sthwols, unlversities et This type of data collection is used to gatn more
knowledge of the topic of our rezearch by Collacting articled by authors who
have previgusly researchad an the topic that we have seiected. In this study
secondary data was collected through vanous webdites, onling journais, which

i



Helped in completing the review of literature. Secondary source of data
callection was useful to Understand the ressarch topic more accurately,

LIMITATIONS OF THE STUDY

Thiatre are carain imitations (o avery resegnch 75 In research cannot cover &l
the aspects of the Topic cannot be covered and borause of cartain
uncontrollable factors and variables limitations Arise b & study. Limitation of
the study redices the accuracy of the research project. Here are Cartain
Limitations of this study,

® This research was carried |n a shorter period of time with limited
peagraptucal areas into Consideration

s Some of the respondents did not answer the guestions accurately with
intersst.

» The sample size was small and constraint, the research would have beon
accurate |l the Sample Siee Was more.

s For this research th sope of discussion was limited, the research could
harve baan 1 More depth



CHAPTER 4: DATA ANALYSIS AND INTERPRETATION

The_ml]er.wd data was analyzed by using ple-charts and the analysis of the
colloctad data'ls Given beliow. Data analysis helps us to determing whethar
our hypathesis s accepted ar not.

And It is also uselul to determine whether all our abjectives are folfllling or not
Data analysis Helps us to draw a copclision of a result 1o our resaarch
problem.

Owverall Analyzis of Onling payment application an the basis of survey,

Total Respondents: 111 respondents.

1. Gender.-

Gender

B line
B firmale

I



-,'-Eﬁﬁdn H B % i Lount
Male 48 65% 54

. Female 52 454 57
INTERPRETATION:-

The above disgram is & Ple-chart. A pla-chart s a statuhical graphic which &
divided |nto pieces That demonstrate the proportion of our data.

A pie-chart Is used to demonstrate the data collected by the respondents, The
above gquestion is The gender of the respendents and the two options are Male
and Famale:

Tatal Male respondents are 54
Tatal Female respontdents are 57 1n count

Total male respandents are 48%of the whole number of respandents and total
female Respondents are 51,35 % out of 1009,

This shows that that are more female respondents as compared to male
respandents in our study.

2. Age:-

B 1530
CEIELY
mEL-T0
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. Option - | Caunt
| 15-30 40,.54% 45

L 31.45 41.44% 45
AT 18.04% 24
INTERPRETATION:-

The above diagram is a pig-chart showing the age of our respandents, This
options set for this age 15 to 30 years, 31 to 45 years and 46 1o 70 years.

The total number of respondents between 15 to 30 years are 45 respondents.

The tatal number df respondents between 3110 45 vears are 46 respondents.

The tatal number of respondents between 46 1o 70 vears are 20 respandents.

The percentage of the number to respondents in each categary is

Betwren 15 to 30 years the perceritige of respondenits (s 40.54%.

Between 31 to 45 years the percentage of respondents |s 41.28%

Between 46 to 70 years the percentage of respondents |s 18.02%.

3. Have you ever used online payment application for making payments?

| ¥F
i i

in



Option % | Count
| Yes 97 30% 103

. Mo 2.70% 3
INTERPRETATION:-

The above diagram is a pie-chart diagram showing the results of the question
atked to the Respondents that have they ever used online payment
applcations such as amazon pay or google Pay or Paytm etc. The two options
were Yes and Na and the data received are as follows:-

The total number of respondants wha have used onlineg payment applications:
is 108 respandents,

The total number of respondants who have never used anling payment
application is 3 Respondents. 2 respondents didn't answered this guestion.

Qut of 100%, 97,309 of respondents are familiar with the usage of onlime
payment gpplications And 2,700 ol respondents-are not famillar with tha
usage of anline payment applications.

This meant that majority of our respondéents have a good knowiedges and
experiance abbut how To use variaus enling payment agpiicationg

4. Have you ever used Amazon pay for making payments?

M Yes
m No




Epﬁun 3 | caunt 1
| Yes 92 .66 101

Mo 7.3 -]

INTERPRETATION -

The above disgram is & pie-chart which shows the result of the guestion asked
to our respondents That have they ever used amazon pay for makng any
payments. The aptions are Yes.and Noand The answer recerved are as
Tothoraes:-

The total nurber of respondants wha had used amazon paymant for making
payments (= 101 Respondents anc only 8 respondeants had not used amazan
pay tor maling payments:

Out af 100% , 92,66 % wera aware and had used armazan pay and 734 % of
respondents kad Never used amazon pay.

This means that our respandents are well aware of amazon pay and how to
use amagan pay for Maling payments as the papularity of amazon pay Is
E'I'II:!'EIE!iiI'L_E day by day,

5. Why would you adopt online payment option over physical payments?

B Favy payment aption
B I'tme saving and
‘cunvenlend

2 canhback offers and
disouints

Weusy b ok expuenives

B 24*7 tranaler




Option. % | Caunt
. Easy payment aption 20.18% 22
 Time saving and 26.61% 29
convenient

Cashbackoffersand | 32.11% 35
 discaunts

Easy to track expenses | 11.93% 13
w7 9.17% 110

INTERPRETATION -

The abiove disgram Is a pie-chart which i« being used to demonstrate the data
received from the Respondants, the question is why would yeu adopt online
payiments option aver physical Payments. There are various aptions which the
respondents have used and those ares-

Total 22 respondents felt that anline payments are easy payment oprion
as compared to Physical payments and the percentage for the same 5
20.18 % out of 100%:

Total 2% respondents agreed that online payments s Ume ssving amnd
convenient as Comparad to phiysical paymanis and thie percentage for
the sarme is 26,61 %.

Total 35 respondents used anline payments ta avail various cashback
offers and Discaunts on their transactions and the percentage far the
same s 3211 %,

Tatal 13 respondents fell that online psyments are better as |1 helps to
keep a track of Their expenses as compared to physical paymants and
the percerntage for the same i5-11.83%,

Total 10 respondent=: use onfine payment as it s availpble 24*7 and thi
transfers can be Done anylime a5 compared to physical paymeris-and
the percentage for the same i 9.17%. out ol 100 %,

Through the above interpretation it can be stated that respondents have

various benafits That they receive when they use anling paymeant over physical

payments.
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6. What payment gateway do you use while making online payments?

LT])]
B Credit card
3 Duebil card
B Net banking
B Mobile hanking
B Digital payvment apps
| Option % Count
CCad BE.2G g
Credit zard ;_l:l_.:lili ‘ |22
| Debit card | 14.68 16
] Net banking | 23.85 15
| Mabile banking i7.43 19
l Digital payment apps | 15.60 17
INTERPRETATION

The above pie-chart shows the results of the questhon asked to the
respondents about which Paymant gateway do they use fﬂ.:' making online
payments. The resilts for the same are a5 Follows:

o Total 9 respondants use COD{ Cash on deflvery) as a payment galeway
for making onling Payments and the percantage for the same is 8,26%

s Total 22 respondents use Credit card as.2 payment gateway for making:
online payments And the percentage for the same 15 20, 18%.

s Total 16 respondents use Debit card 25 a payment gatevay for making
pnling payments And the percentage for the same is 14.68%.



o Total 26 respondents use Net banking as a payment gateway for malung
pniine payments And the percentage for the same j5 23.85%.
s Total 19 réspondents wse Mobile banking 85 & payment gatewsy for
aking anline Paymants and the percentage for the same is 17.43%,
o Total 17 regpondants use Digital payment apgs asa payment gateway
far making online Payments and the percaitage Tor the samie is 15.60%

Erom the above Interpratation it can he seon that a higher mrmnﬁig:'r_af
people use net Banking as a payment gateway for making payments.

7. What is your Hmest concern while using e-payments?

B Transaction (ailore
@ Fraud or thelt
B Security issues
B Privicy concerns
B Transaction chuarges
| Options Count
| Transsction failure: 15,6096 17
| Frawd or theft 29.36% 32
| SEcurity issues | 22.900% |48
[Privacy concerns 21.10% S
Transaction charges 11.01% 12




INTERPRETATION

The ahove ple-chart represents the responses on the question what s the
higgest concern while Using e-payments and the respondents have answerad
to the question with varous aptions and They ara;

» Total 17 raspondents fesl transaction fatlure is thelr biggast concern
while using e-Payments and the percentage for the same is 15.60 %

e Total 32 respandents feel Fraud or thelt 1s thair bhiggest concarn while
using e-payments And the percentage for the same Is 29356 %,

» Total 25 respondents feo| Security lssues ks thein biggest concern while
using &-payments And the percentage for the same s 22.94 %,

s Total 23 respondents fiee| Privacy concarns is their bigeest concarn while
Using e-Payments and the percentage lor the same 15 21,10 ',

* Total 12 respondents fieel Transaction charges s ther biggest concern
while using e-Payments and the percentage for the same s 11,01 % Oul
of 1005

From the above interpretation it can be observed that respondents have
various concerns while doing online payments,

B. Do you think e-payment sjrs-tmtsii."ﬁe amazon pay are a secore mode of
payment?

2%

mStronglye agree
B Apree

W Neutral

B Disagree

m Strongly disngres
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________ Options T ' i “Count
 Stronglye ngree 20,94% 25

Agree A6 79% 51

- Metural 18.35% 20

Disagres 10,09% 11

Stronglye disagree 183 2
INTERPRETATION:-

The above pie-chart rapresents the data given by tha respondents to the
auestion asked to them Le do they think e-payment systems llke amazon pay
are a secure mode of payment, The responses for the same ane as follows:-

Total 2% respontents strongly agree that e-payment systems like
amazon pay area seoure Mode of payment and the percentage far the
samie is Z22.04dis

Total 51 respondants agroe that a-payment systeme like amarzan pay are
o secure mode of Paymant and the percentage for the same is 46, 79%
Total 20 responcdents are nedtral about whether e-gayment systems (ke
amazon pay are a Secure mode of payment and 1h_e';':.ermnl;-.4-g¢ Trae Uhae
same is 18,35%. '

Total 11 respondents disagree with the statement that e-payment
systems like amazon pay Are a secure mode of payment and feel e-
payments are not secure mode of payment and The percentage for the
same i5 10.09%,

Total 2 responcents strongly disagres that epayment systems like
amazan pay s not a Seoure made of paymant and the percentage for the
camip is 1.83%

From the above interpretation it can be observed that majority of the
respondent agree That e-payment system like amazon pay are a secure mode
of payment.

9. Do you think after demonetization the use of e-wallets have increased?
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W Strongly agree

W Agree
@ Neutral
M Disagree
@ Strongly disagree
| Dptians % | €ounts
Etmnglun agree 31.19 34
Agres 44.04 4%
[ Netural 15.60 17
| Disagres 8.26 9
! Etrurl.ﬂﬂi'n_: disagrea 0.92 1

INTERPRETATION

The above pie-chart raprosents the data recorved from the respondents to the
guestion skéd to Tham Lhal do Lhey think after demanetization the use of 8-
wallets have increased. And the Responses are as follows:-

» Total 34 respondesnts strongly agree that after demonetization the use
of e-wallets have Increased and the percentage for the same ls 31 19%

= Total 48 respandents agree that after demonetization the use of e-
widllets have |noreased And I.'I'!E percentage for the same 15 44, 04%

& Total 17 eespondents are neutral that after demanetization the use of -
wallets have Increased and the percentage for the same 1s 15.60%.

= Totzl 9 respondents disagree thal after demanetication the useof e-
wallets have Increased And the percentoge for the sama |5 8.26%.



e Total 1respondents strongly disagree that after demonetization the use
of e-wallets have Increased and the percentage for the sama is 0,927,

10:What are the types of purchase you do while using payment applications

like Amazon pay?

E Mohile recharges
& Pavment of bills
E Online shopping
B Food/heverages
B Online ticket

hooking
B Transler money

Options % Count
| Mobile recharge 20,775 | 37

| Payment of bifl 21.10% |23

. Online shopping 22.594% 25

| Food order 131.01% 12

- Online ticlet booking 13,769 15
Transfer money B.A2%" 7

The ahove pia-chart shows the responses given by the respondants to the
guestion asketd to them And here is the analysis of the same:-

s Total 27 respondents use anline payrments Tor mobile recharges
¢ Total 23 respondents Use anline payments for payments of bills.
» Taofal 25 respandents use online payments for anline shopaing.
¢ Total 12 respondents use Onling payment food/ beyerage
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e Total 15respondents use Online payment far online tcket booking
»  Total 7 respondents pse Online payment for transfer money

These are some of the payments that people pay using online payment
applications Like amazon pay.

11.in your opimnion what do you think in India the contribution of pew
Technologies like ondine paymenis to the success of the banks?

@ Very high
= High
HAverage
® Low
BNil

 Oplions % Count
Very high | Iz
High 45
Average 11
Low 9

il 1
INTERPRETATION

s The above pie-chart show the responses by the respondents and the
armwer for the same can be As Fallows:-

s Total 42 respondents-fee| that the commibution af new sochnologies m
paEnking sector is Very high -2 about 38.53%.

o Total 4G respondents fesl that the contribution af new technologiss in
banking sector is High |e about 42.20%.

R L]



+ Total 11 respondents Teel that the contribution of new technologies in
banking sactar i Averags Lq about 10,09%,

s Totsl 9 respondents fegl that the contribution of new technologies in
Banking sector'is Low Le about B.26%.

o 1 respondents Teel that the contribution of new technologies in banking
certor (€ nil Le About 0.92%.

1Zyou think in near future:new techpologies like amazon pay IH'“"!IE
Popular in rural areas as much as it is in urban areas?

HYes
B No

Options E" | Count
Yes 52.66% | 101

| No 7.38% 8
INTERPRETATION

Tha above pig-chart chow that around 101 respondents teel that in future naw
technalogles will be papular in rural areas as well

13.B0 you think online payment application like amazon pay has a great
Future in Indian market?

=

| Dptions % | Count
| Yot o 91% a8
| Na | G (5 1
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B Yes
B No

From the above prie-charts 98 respondents or 89.91% of respondents feel that
onling payments Likeamazon pay has a great futura In Indian market

14, Do you think going cashless is beneficial for the economic growth of
India?
1%

2 Neutral
B Disagree
W Strongly disagree



P = e sy —

 Options . | Count
Stronglye ngree 35.78% 39
Agree 32.11% 35

| Metural 20.18% 22

| Disagres 11.01% i
Stronglye disagree 0.92% 1
INTERPRETATION

The above pie-chart shows the responses of the respandents on the question
Ihat going cashiess Has helped the sconomic growth of India, The responses
for the same are as follaws:-

Total 39 respondents strangly agree that going cashless is beneficial for the
economic Growth of Indla i,e 35.78%.

Total 35 respondents agree that going cashless is henoficial for the economic
growth of India {2 32.11%,

Tatal 22 respondents.are neutral that going cashless = beneficial for the
economic growth Of India .o 20 18%:

Total 12 respandents disagree that going cashiess 1s bepefical for the
sconomic growth Of Indiz e 11.01%.

1 respondent strongly disagres that going cashless is benefical for thi
economic growth Of India i.e 0.92%,

This state that various respondents have various view point on online:
payment Applications.
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15.Are you satisfied by using amazon pay for making payments?

M Yes
m No

?-ﬁpﬂ_ﬂ]’jﬁ %_ | Eﬁunt ]
Yes B9.B1% 97

| Mo 9,19 11

INTERPRETATION

The above pie-chart represents the data recaived from respondents when
asked the question that Are they satisfied by using Amazon Pay for making
payments 97 respondents were satisfied by Using amazon pay 1.e around 89.81
% of 1009%:



CHAPTER 5: FINDINGS OF THE STUDY

FINDINGS OF THE STUDY:-

An anline survey was conducted through structured questianriaice and
in tatal we Collected 111 responsas out af which:

* Frorm the total respondents of 111, there was 51% female respondents.
®  Fram the total respondents of 111, Majority of the respondents were

from oge group 3145 years e 4144 %,

G 300 of the total espandents had used onling payments applications
for making Payments:

02 66% ol the total respondents had used drmaron pay Tar making
payments.

32% of the total respendents adept anline mode af payment to avail
cashback offers And.get discounts as compared to plwilc) PayImeEnts
and 27% of the respondents led| Onling payments are time saving and
comvement.

24% of the total respondents use net banking as.a payment gatoway
while maling Oniinge payments and only 8.26% of respondents use COD
Le-caslian delivery.

2%, 36% al the total respondents have the cancern of fraud ar thelt while
using e-Payments and 11 01% of respondeants feel that transaction
charges will be a concern While using ¢ payments,

46.79% of the total respondents agree that e-payment systams like amazon
pay are a Secyre made of paymeant and use varinus e-payments modes.

Areiiand A4 04% of respondents agree that after demonetization the ise
of e-wallets Have increased and around 31,199 of the total respantdants
strongly agree that Demonetization has increased the use of online
payment applicatian in |ndia

24.7 T4 of the respondents use payment application like amazan pay for
matile Recharge-and around 21% of the ot respondants use payment
application while Shopping anline, .42 % of the respondents use
gpplications to ranisler money,



42200 ol the total respondents feef that the contribution of npw
technologies on banks Is high and around 38.53% of the total
respondents feal that the contribution s very High on banks.

Around 92.66% of the tofal resoondonts think that in noar futine new
technalogles such As amazon pay wlll be popular in rural areas as well s
It lsin urban areas which means That there will be increase in the Usage
of anline payment applications,

Araund 89,91% of the respondents think that anline payment
applications ke antazon Pay has a great futlre in the Indlan market with
the increasing number of usage of Smartphanes,

Argund 35, 78% of the tatal respondents strongly agree that going
cashless s haneficial For the ecanomic growth of Inda and around
32.11%: of the respondents agres that Going cashiess has helped the
aeonomy. Araund 11.01% of tha respondants disagres That going
cashless has heipad the economy.

Araund 83.81% of the 1ol respondents are satisfied by Using amazan
pay for making which i a majority.

TESTING OF HYPOTHESIS

Thraugh the survey conducted and the results evaliated we gan 53y that cur
hypothesis (5 Accapled as the consumars are satisfied by Using Amazan pay.

STEPS TAKEN BY GOVERNMENT TO INCREASE ONLINE PAYMENT
APPLICATIONS

The government of India has been taking various measures 1o increase the
online peyments after Demonetization as the government is EnCOUrEging
cashiess payments, Here are same ol the Initiztives taken by the goveriment
to encourage cashiess transactions in India til date:

® The banks have declared to walve transaction charges upto 317
Pecember. 2016 to Encourage the use of debit card by the consumers.

»  The Natiomal Payment council of India (NPCI) has already waived the

switching charges For the use of Rupay cards by the customers;

el



o REI has decded toincrease the monthly transaction limit ta Rs 20,000
from Rs 10,000 to Encourage the increase of the use of Digitat wallets by
the consSuMmers.

s  The Indian railways hat decided nat to levy sérvice charges onthe
purchasa of reserved etickets upto 317 Dedember 201&, this is donme o
encaurage the custormars 1o book tickets anline,

e TRAI has decided to reduce the USSD charges {Unstructured
supplemenitany service Data) o Rs 0.50 from Rs 150 per for the
transactions that are relating to payments and Banking

= Till 21" .Demml:rﬂr 20016 many Fublic sector banks and also some of the
private sector Banks had decided to waive the MOR {Mercham Discount
Ratit] charges to encourags Maore cashiess fransactions,

o With the Digital India, the government of Indka aims to maks the
povernmant 2 acashloss Society throogh six point plan Le the cash
courtsrs nall the govertiment offices should Have BHIM LIPI QR codes
for accepting Digital payments which S great step a3 this will Redice
carruption Eues in our country, All the cash counters can send the
indent to the Customer phones o anable the anline payment system
through WP,

w Al the bills which s being ssued by the government ol India contalns
QR code to Encourage the customers to pay digitally.

o Therewill be a saving of around Rs-2 akh crore if the cournry goes
digital as these wouid Reduce the cost of handling cash.

* To encourage digital paymints and a move towards cashless society
Finance Minister of India Nirmala Sithararmian in her budget spesch of
financial year 201920 stated that the Business arganizations with
turnover of morethan Re 50 crore shall offer low cost digital Mode of
payments 1o their customers through BHIM, LIPL NEFT, RTGS etc and
low Charges or 1o charges shall be applicable 1o customers as well as
mierchants

Thes= are some of H‘IE initiatives Eken by H}EE-I':IHEITIFHEM of India to
encourage Digital Payments in our country.



CHAPTER 6: CONCLUSION AND SUGGESTIONS.

CONCLUSION :-

This ressarch paper startéd by focusing on the meaning af apline or digizal
payment Digital wallet In India. This paper then focused on varlaus digital
wallets or anling Pﬁmmm upplica'ﬂﬂn in India llke Google pay, Paytm,
PhanePe, Maoblkwik, ete, then Complete explanation about Amazan and
amazon pay it stated with the advantages and Disadvantages of wiing amazon

pay,

An online survey was conducted [hrough structured questionnaire which
raceivad 111 Responses same of the respondants did not answered the
guestions accurately which Proved to be the imitation of the study, From the
survey conducted 1t can be seen that Many peopla are adopting cashiess mode
of payment as it has its own pros [ike it ;-Reduces time ond 1s converient to use
ds well as various online paymenl apps offers Vanous cashiback offers and
discounts as well for encouraging people to use digital mode OF paymant A
cansumer can track all thesir sxgentes with anline paytmant,

The concern that consumers have s thair securlly, their privacy being hacked
or lzaked, High transaction charges etc. With the incréase in the usage of
smariphones the world hat come closer and with a Single touch any payrhant
can be done. In our study 1t can be 2een that Ltha consumers or The
respondents are satisfied with the use of Amazan pay for making various
payments And that anline maodes of pafmenrs gre mereasing day ~by-day with
the incraase in Various technologies which facilitate the entire process of 3
tramsaction

As It can be seen that cashléss econamy or the use o onling paymant
application has its Vanous advantages and d sadvantages so o any government
i5 planning to adopt cashiess Economy should carefully analyze the situation of
the country. The government of India is taking efforts to encourage the people
of Inda 1o use digital Modes of payments along with this private sector
companies.
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SUGGESTIONS

*  hdary respandents felt that the hindrance in adopting @shless ecommy
is the digital and Technological llljteracy ameng the people of India, so 1o
pvercome this problem Government need (o take imtiatives in educating
the people about the same,

® s majority of the crowd Inour country Balong to the rural sress n s
wirry Important to Educate the people about cashless transactions and
pbout -a-wallets,

» Many of the respandents felt that eashless mode of transactions in Indla
5 niat safe ko the Government should make electronic payments
Infrastructure campletely safe and secure.

* Tolherease more digital payments the goverpment shoold bring
transparency and Efficency inthe transactions

® The government should conduct & financal literacy campaign to educate
the population About the digizal modes of paymaent.

s Gowarnmant should rmake the infrastructure capable and secure so that
there ara minimum Fraud and thefts,

Thesa are some of the supgestions which can help better implementation of
cashless Society in India:
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