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Project Report: Performance Measurement of Minimax and Alpha-Beta Pruning using
Tic-Tac-Toe Game

1. Introduction

The field of Artificial Intelligence (Al) has witnessed significant advancements, particularly in the domain of game playing. The Minimax
algorithm and its enhancement, Alpha-Beta Pruning, are widely used in creating game-playing Al agents. This project aims to explore and
compare the performance of these algorithms in playing the classic game of Tic-Tac-Toe. Tic-Tac-Toe is a simple yet strategic game that serves as
an ideal platform to evaluate the efficiency and effectiveness of these Al algorithms. By analyzing the number of explored nodes and the
execution time, we can assess the strengths and weaknesses of each algorithm in the context of this game.

In this project we will analyze the performance of both the algorithm by using two kinds of tic-tac-toe game, one the classic 3x3 one and the
other one is a special 4x4 tic-tac-toe game with 3 matching sequence. We will observe what is the performance difference of the Al algorithms
in both version of tic-tac-toe game.

3x3 Tic-Tac-Toe: The 3x3 version of Tic-Tac-Toe is the quintessential representation of the game. Played on a 3x3 grid, players take turns
placing their symbols, usually 'X' and 'O', in an attempt to create a line of three symbols in a row, column, or diagonal. Its straightforward rules
and limited grid size make it an ideal introduction to strategic thinking for beginners.

4x4 Tic-Tac-Toe: In contrast, the 4x4 Tic-Tac-Toe takes the game a step further by increasing the grid size to 4x4. While the basic objective
remains the same — forming a line of three symbols — the larger grid introduces a heightened level of complexity. With more cells and increased
pathways for victory, player and the algorithms must anticipate moves more strategically and navigate a broader range of potential winning
combinations.
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Example of Wining combination in a 3x3 game:

In the basic tic-tac-toe to win player or the algorithm have to form a line of three symbols in a row, column, or

diagonal.

Example of Wining combination in a 4x4 game:

@ Tic-Tac-Toe - *

In the advance version of 4x4 tic-tac-toe, to win player or the algorithm have to form a line of three symbols in a row,
column, or diagonal but in a 4x4 grid where there are more combination of wining posibilities and more grid points to

chose input from.

We will implement minimax and alpha beta pruning in both version of the game to see the preformence difference

: i W Mahﬂ\ﬂd‘laﬂa
ol 8

al
ra Mahalanob
11’1%?&? T. Road, K '.kata.- ;

between them.



2. Background

2.1 Minimax Algorithm:

Minimax is a decision-making algorithm commonly used in two-player games with perfect information. In such games, both players have
complete knowledge of the current game state and all past moves. The Minimax algorithm operates on the principle of exploring all possible
moves in a game tree and assigns a score to each leaf node based on the game's outcome (win, lose, or draw). It assumes that both players play
optimally, trying to maximize their own gains and minimize their opponent's gains. By backtracking through the game tree, the algorithm
chooses the best move for the current player.

The Minimax algorithm's basic concept is to search the entire game tree, which can be computationally expensive in games with large search
spaces. For Tic-Tac-Toe, the search space is relatively small, making it feasible to implement the basic Minimax algorithm effectively.

Algorithm:

function minimax(node, depth, maximizingPlayer) is
if depth = 0 or node is ¢terminal node then
return the heuristic value of node
if maximizingPlayer then
value := —o
for each child of node do
value := max(value, minimax(child, depth - 1, FALSE))
return value
else(* minimizing player *)
value := +oo
for each child of node do
value := min(value, minimax(child, depth —1, TRUE))
return value

(* Initial call *)
minimax(origin, depth, TRUE)



2.2 Alpha-Beta Pruning:

Alpha-Beta Pruning is an enhancement to the Minimax algorithm that reduces the number of nodes explored without affecting the final decision.
It works by maintaining two values, alpha and beta, during the tree traversal. The "alpha" value represents the best (highest) option found for
the maximizing player, while the "beta" value represents the best (lowest) option for the minimizing player.

During the search, if a node's evaluation exceeds the "beta" value for a minimizing player or falls below the "alpha" value for a maximizing player,
the algorithm can prune the remaining branches below that node. This pruning ensures that the algorithm does not explore unpromising
branches, significantly improving its efficiency.

Algorithm:

function alphabeta(node, depth, a, 8, maximizingPlayer) is
if depth ==0 or node is terminal then
return the heuristic value of node
if maximizingPlayer then
value := —c
for each child of node do
value := max(value, alphabeta(child, depth — 1, o, p FALSE))
if value > f then
break(* g cutoff *)
o = max(a, /alue)
return salue
else
value =-+oc
for each child of node do
value := min(value, ilphabeta(child, depth -1, a, B TRUE))
if value <c then
break(* o cutoff *)
:= min(B, value)
return value

(* Initial call *)
alphabeta(origin, depth, =, +c, TRUE)


https://en.wikipedia.org/wiki/Infinity
https://en.wikipedia.org/wiki/Infinity

3. Methodology

3.1 Implementation:

The Tic-Tac-Toe game and both algorithms (Minimax and Alpha-Beta Pruning) were implemented in a high-level programming language Python.
The implementation was designed to allow a human player to play against an Al using both algorithms. The game's user interface provided a
visual representation of the game board, allowing the human player to make moves using mouse clicks.

Implementation of heuristic function of 3x3 tic-tac-toe :

For valid comparison the heuristic function to calculate score(node) of the both minimax algorithm and alpha_beta algorithm are same so they
both requre same amount of resources.

Below | gave the code of the heuristic function:

evaluate(real_pos) :

for element in wining_combination:

if(real_pos[element[@]-1] == player real_pos[element[1]-1] == player real_pos[element[2]-1] == player):

returnlo

if(real_pos[element[@]-1] == opponent real_pos[element[1]-1] == opponent real_pos[element[2]-1] == opponent):

return-10

returne

In here we simply check whether in the game tree computer successfully get an wining combination or not, if they do, they get +10 as heuristic
score, on the other hand if user can able to generate a wining sequence then he will get score of -10. and at last if the game is tie then the score
is 0.

Implementation of heuristic function of 4x4 tic-tac-toe :

As written above the heuristic function of 4x4 tic-tac-toe game’s minimax and alpha-beta version are same, but they are a bit more complex
then the 3x3 ones, because a 4x4 tic-tac-toe game tree can able to expand far more than the 3x3 ones,

Below | gave the code of the heuristic function:
evaluate(real_pos,wining_combination):
score =0

for element in wining_combination:

if(real_pos[element[@]-1] == player real_pos[element[1]-1] == player real_pos[element[2]-1] == player):

return ('leafNode'



elif(real_pos[element[@0]-1] == opponent real_pos[element[1]-1] == opponent real_pos[element[2]-1] == opponent):

return ('leafNode',-100)

else:

if(real_pos[element[0]-1] == blank real_pos[element[1]-1] == comp real_pos[element[2]-1] == comp)

score +=15

elif(real_pos[element[0]-1] == real_pos[element[1]-1] == blank real_pos[element[2]-1] == comp):

score +=15

elif(real_pos[element[0]-1] == real_pos[element[1]-1] == comp real_pos[element[2]-1] == blank)

score +=15

elif(real_pos[element[0]-1] == real_pos[element[1]-1] == user real_pos[element[2]-1]

score -=15

elif(real_pos[element[0]-1] == real_pos[element[1]-1] == blank real_pos[element[2]-1]

score -=15

elif(real_pos[element[0]-1] == real_pos[element[1]-1] == user real_pos[element[2]-1] == blank)

score -=15

return ('notLeafNode',score)

In here we check whether in the game tree, computer successfully get an wining combination or not, if they do, they get +100 as heuristic score,
on the other hand if user can able to generate a wining sequence then he will get score of -100. and at last if the game is tie then the score is 0.

Additionally if computer manage to get any combination where he got 2 elements from a 3 elements wining sequence he will get +15 sore, and
for the user he will get -15.
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4. Experimental Setup

The experiments were conducted on a computer with the following specifications:
®  CPU:intel corei3

° RAM : 8gb

[ ] Operating system: Windows 10

® Language : python
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5. Results

The experiments were conducted by running the Tic-Tac-Toe game against both algorithms separately for each test case. The results were
recorded,

First, for 3x3 tic-tac-toe game | recorded performance metrics(both the number of explored nodes and execution time)using minimax and alpha
beta pruning to see which preforms better. For fair comparison. both the time the user will give the same input.
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Minmax alpha_beta

@ Tic-Tac-Toe = X € Tic-Tac-Toe e *

User input user input

@ Tic-Tac-Toe — b @ Tic-Tac-Toe — X

Computer’s move Computer’s move
time taken for the minimax algo : 0.191026s time taken for the alpha_beta algo : 0.03187310s
total number of node visited : 55504 total number of node visited : 6138
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Minimax alpha_beta

@ Tic-Tac-Toe = X € Tic-Tac-Toe = X

) )

User input user input

@ Tic-Tac-Toe = X € Tic-Tec-Toe == X

)

Computer’s move Computer’s move
time taken for the minimax algo : 0.00372s time taken for the alpha_beta algo : 0.004395s
total number of node visited : 932 total number of node visited : 339
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Minimax

@ Tic-Tac-Toe ==

)

User input

@ Tic-Tac-Toe =

Computer’s move

time taken for the minimax algo : 0.0001426s

total number of node visited : 37

alpha_beta

X @ Tic-Tac-Toe ==

user input

X @ Tic-Tac-Toe =

Computer’s move

time taken for the alpha_beta algo : 0.0013958s

total number of node visited : 34
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As we can see from the following observation, for same input, both the algorithms will give same move as output but the preformance metrics
are different.

For minimax the number of node visited are greater than the alpha-beta pruning algorithm,But the execution time in 3x3 tic-tac-toe for both the
algorithm is kinda similar.

It improvise tha for the 3x3 tic -tac-toe the alpha-beta pruning algorithm is a little efficient than the minimax algorithm.

s
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Now we have done the same experiment for the 4x4 tic-tac-toe, we recorded the performance metrics(both the number of explored nodes and

execution time)using minimax and alpha beta pruning to see which preforms better. For fair comparison. both the time the user will give the
same input.

14



| |
m ¥ m

@ Tic-Tac-Toe

time taken for the minimax algo : 8.9612218s

@ Tic-Tac-Toe

time taken for the alpha_beta algo : 0.6323613s

| |
.... X ....;<

Computer’s move Computer’s move

total number of node visited : 372051 total number of node visited : 23376
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Minimax alpha_beta

@ Tic-Tac-Toe = X @ Tic-Tac-Toe e X

User input user input

@ Tic-Tac-Toe = X @ Tic-Tac-Toe = X

Computer’s move Computer’s move

time taken for the minimax algo : 3.4456828s time taken for the alpha_beta algo : 0.1248282s

total number of node visited : 132429 total number of node visited : 4133



Minmax alpha_beta

® Tic-Tec-Toe = X @ TicTacToe = X

User input user input
@ Tic-Tac-Toe = X @ Tic-Tac-Toe 7= X
Computer’s move Computer’s move
time taken for the minimax algo : 1.1046676s time taken for the alpha_beta algo : 0.057936s
total number of node visited : 47657 total number of node visited : 1894
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Minimax alpha_beta

@ Tic-Tac-Toe = X @ Tic-Tec-Toe = X

User input user input

@ Tic-Tac-Toe R X @ Tic-Tac-Toe = X

Computer’s move Computer’s move
time taken for the minimax algo : 0.2560964s time taken for the alpha_beta algo : 0.0341719s
total number of node visited : 11837 total number of node visited : 979
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Minimax alpha_beta

@ Tic-Tac-Toe @ Tic-Tac-Toe

User input user input
@ Tic-Tac-Toe @ Tic-Tac-Toe
Computer’s move Computer’s move
time taken for the minimax algo : 0.0248778s time taken for the alpha_beta algo: 0.012187s
total number of node visited : 1121 total number of node visited : 330
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As we can see from the following observation, for same input, both the algorithms will give same move as output but the preformance metrics

are very different for the 4x4 game.

For minimax the number of node visited are much greater than the alpha-beta pruning algorithm,and also the execution time is For minimax is

much greater than the alpha-beta pruning algorithmtic.

It improvise that the alpha-beta pruning algorithm is much more efficient than the minimax algorithm, for a more complex games with larger

search spaces.

To achieve greater accuracy we will test those programs multiple times:-

After running the programs multiple time the following observations were made:

Execution time difference between minimax and alpha-beta pruning algorithm measure in 3x3 and 4x4 game:-

first move

observation no

W N WY B W N

-
o

average

0.294957
0.291479
0.289378
0.235434
0.193342
0.203024
0.215759
0.225495
0.338527
0.280359

0.2567754

3x3 minmax

second move

0.003831
0.003607
0.003980
0.005161
0.003758
0.003429
0.006438
0.003487
0.004638
0.004258

0.0042587

third move

0.000223
0.000413
0.000176
0.000234
0.000179
0.000175
0.000207
0.000168
0.000193
0.000164

0.0002132

3x3 alpha_beta

firstmove second move

0.028164
0.026602
0.037362
0.032461
0.038612
0.032678
0.023285
0.022764
0.041242
0.027713

0.0310883

0.003145
0.001341
0.002801
0.004347
0.001295
0.001511
0.001363
0.001591
0.000843
0.001308

0.0018545

third move

0

0.000337
0.000224
0.000215
0.000372
0.000163
0.000179
0.000158
0.000164
0.000113
0.000157

0002082

first move

4x4 minmax

9.263667
8.973975
9.757364
8.861584
9.800452
9.379912
9.028996
9.193013
9.304999
9.310627

9.2874589

second move  third move

3.179981 1.487459
3.270207 1.284134
2.697381 0.860252
2.515942 0.597761
3.109311 0671873
3.980824 1.425754
3.009351 0.542635
3.649307 0.668021
2.393814 0576861
3.699277 1.367265

3.1505395: 09482015

first move

0.576141
0.645763
0.5547
0.67299
0.683854
0.223997
0.473978
0.668813
0.60455
0.696729

0.5801515

4x4 alpha_beta

second move

0.103277
0.061067
0.105438
0.151809
0.152278
0.1720684
0.173144
0.125949
0.102446
0.08475

0.12322264

Difference of number of node visited between minimax and alpha-beta pruning algorithm measure in 3x3 and 4x4 game:-

observation no

W 0N B W N

[y
o

average

first move

59704
55504
58704
63904
55504
59704
63904
59704
55504
63904

59704

3%3 minmax

second move = third move | first move

926
932
934
1464
1054
1052
1404
1052
932
1228

1097.8

60
50
46
60
44
46
52
46
50
44

498

6138
6200
6200
7641
6138
7641
6138
6200
9785
6138

6821.9

3x3 alpha_beta

second move

373
368
368
635
339
307
339
459
237
339

376.4

third m

From the above chart we can see that the average difference between t

P
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36
55
55
52
38
40
38
42
29
38

423

first move

372051
372051
372051
372051
372051
385779
372051
372051
372051
372051

3734238

4x4 minmax

second move | third

move = first move

third move

0.0464902
0.0129015
0.054253
0.0328236
0.039434
0.04159241
0.031657
0.048065
0.05984
0.02827

0.03956584

4x4 alpha_beta

132429 47657 23376
134717 52331 26785
104393 34247 23376
104393 23319 27678
129153 27377 27678
157565 54239 8674
130753 24312 18387
151805 30089 23376
104393 23319 23376
151805 42325 26785
130140.6' 10573.2 229491

second move

4620
2504
4133
5418
5418
6505
6998
4133
4620
3678

4802.7

third move

1857

431
1894
1406
1480
1460
1435
1894
1857
1216

1493
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Data of Wining and losing of minimax and alpha-beta pruning algorithm measure in 3x3 and 4x4 game : -

3x3 minmax 3x3 alpha_beta 4x4 minmax 4x4 alpha_beta
observation no wining wining wining wining
1 0.5 0.5 0 1
2 0.5 0.5 E 1
3 0.5 0.5 0 0
4 0.5 0.5 0 0 win 1
5 1 0.5 1 0 lose
6 0.5 0.5 0 1 draw 0.5
7 0.5 0.5 1 0
8 0.5 0.5 1 1
9 0.5 1 0 0
10 ¥ 0.5 1 0.5
11 0.5 0.5 0 1
12 0.5 0.5 0 0
13 0.5 0.5 1 1
14 0.5 1 1 0
15 0.5 1 1 1
{total | 8.5 9 8 7.5

As we can see the sum of wining score in 3x3 tic-tac-toe’s minimax and alpha-beta version are very much similar, and also the sum of wining
score in 4x4 tic-tac-toe’s minimax and alpha-beta version are also similar. As because their heuristic function is same and given same input they
provide the same output, so their wining performance is similar.
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From the above tables we observe that :-

The Minimax algorithm performed reasonably well in terms of choosing the optimal move. However, it explored a considerable number of
nodes, especially in scenarios where the game tree was extensive. As a result, the execution time for the Minimax algorithm was relatively high,
making it less efficient compared to Alpha-Beta Pruning.

The Alpha-Beta Pruning algorithm significantly reduced the number of explored nodes compared to the basic Minimax algorithm. This
improvement became more evident as the game tree complexity increased. Moreover, Alpha-Beta Pruning consistently demonstrated faster

execution times than the basic Minimax algorithm.
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7. Conclusion

In conclusion, the performance measurement of Minimax and Alpha-Beta Pruning using the Tic-Tac-Toe game demonstrated the superiority of
Alpha-Beta Pruning in terms of efficiency. By reducing the number of explored nodes, Alpha-Beta Pruning outperforms the basic Minimax
algorithm while producing the same optimal gameplay. These findings reinforce the importance of efficient search algorithms, such as Alpha-
Beta Pruning, in creating competitive and strategic Al agents for various two-player games. Additionally, the knowledge gained from this project
can be extended to more complex games with larger search spaces, where efficient decision-making becomes paramount for a successful Al

player.

References:-

https://www.researchgate.net/publication/346813363 Analysis of Minimax_ Algorithm Using Tic-Tac-Toe

https://www.geeksforgeeks.org/finding-optimal-move-in-tic-tac-toe-using-minimax-algorithm-in-game-theory/

https://www.researchgate.net/publication/343021763 An_Intuitive Implementation Of Alpha-Beta Pruning Using Tic-Tac-Toe

S i \d aéya
Mahalanobls Mahavidy
11’1?;?;‘?‘%. Road, Kolkata-108

23


https://www.researchgate.net/publication/346813363_Analysis_of_Minimax_Algorithm_Using_Tic-Tac-Toe
https://www.geeksforgeeks.org/finding-optimal-move-in-tic-tac-toe-using-minimax-algorithm-in-game-theory/
https://www.researchgate.net/publication/343021763_An_Intuitive_Implementation_Of_Alpha-Beta_Pruning_Using_Tic-Tac-Toe

Prasanta Chandra Mahalanobis Mahavidyalaya

(Accredited by NAAC)
111/3, B.T.Road (Bon-Hooghly), Kolkata- 700108
Phone : 8697169513
E-mail :pcmm.principal@gmail.com
Website: www.pcmm.edu.in

PROJECT REPORT(2022-23)

1.Name of Department

COMMERCE

2.Name the part of the syllabus covered for
Project Work

Paper Code-FACACOR14T
Paper Name-Research method and Project
work

3. Duration

February to June,2023

4 Number of Students attended and mention
the semester details

39(Sem -VI)

5. Number of Faculty members and NTS
attending

Faculty: Three
NTS: Nil

g
Chandra M

‘ N
ahcal\g:ob\s Mahavidyaaya
41113, B.T. Road, Kolkata-108 .


mailto:pcmm.principal@gmail.com
http://www.pcmm.edu.in/

<

PROJECT REPORT

(Submitted for the Degree of B.Com (hons) in Accounting and Finance under the

West Bengal State University )

TITTLE OF THE PROJECT

A STUDY ON DIGITAL PAYMENT APPLICATIONS IN INDIA

Submitted by:

Name of Candidate: Tanushree Das.
Registration No. 1292021400346
Roll:6232130

No.17694

College Roll No: 159
Name of the College: PRASANTA CHANDRA MAHALANOBIS MAHAVIDYALAYA

Supervised by:

Name of the Supervisor: Prof. Parthasarathi Dutta.

Name of the College: PRASANTA CHANDRA MAHALANOBIS MAHAVIDYALAYA




ACKNOWLEDGEMENT

It is a great pleasure to present this project on

Study on “A STUDY ON DIGITAL PAYMENT APPLICATIONS IN INDIA”

At the successful completion of this project, | would like to express my sincere
gratitude to all the people without whose support this project would not be

completed.
At the onset, | would like to thank West Bengal State University, my institute
“PRASANTA CHANDRA MAHALANOBIS MAHAVIDYALAYA, Kolkata

| am very Thankful to my supervisor Prof. Parthasarathi Dutta For giving us the
opportunity to understand the research project at the very under graduate level.

| would also like to acknowledge the constant help and encouragement of my
parents, who have given their valuable suggestions and expert guidance and

support.

| would also like to thank who have directly or indirectly helped us in the
preparation of this report.




WO D PP W VIV I PSSO VY YG YO WY 6o 0@ 0o eewe e

2|Fa

Annexure — |

Supervisor’s Certificate

. 'n
This is to certify that TANUSHREE DAS a student of B.com. Honors in Accounting

And finance, of PRASANTA CHANDRA MAHALANOBIS MAHAVIDYALAYA the West
Bengal State University, Barasat, has worked under my supervision and guidance for
her project work and prepared a Project Report with the title A STUDY ON DIGITAL

PAYMENT APPLICATIONS IN INDIA.

The project report, which she is submitting is her genuine and original work to the
best of my knowledge.

Signature: ﬁvw Srl=—_

Name: Parthasarathi Dutta.
AsS otlade Pocfersnn
PLACE: KOLKATA
DATE: 6%-8- 2025
Name of the College: PRASANTA CHANDRA MAHALANOBIS MAHAVIDYALAYA




¢ ¢ @ v e

O 9 Y ¥ ¥V VU PV P VP VIV YWV VGV IPO @G eo ewe

3|1

Annexure-l|

Student’s Declaration

| hereby declare that the project work with the title A STUDY ON DIGITAL PAYMENT
APPLICATIONS IN INDIA submitted by me for the partial fulfilment of the degree of
B.com. Honors is Accounting and finance under the West Bengal State University is
my original work and has not been submitted earlier to any other
university/Instruction for the fulfillment of the requirement for any case of study.

| also declare that no chapter of this manuscript in whole or in part has been
incorporated in this report from earlier work done by others or by me. However,
extracts of any literature which has been used for this report has been duly
acknowledged providing details of such literature in the references.

SIGNATURE
PLACE: KOLKATA 'C\"WSK‘&GG‘ (1505:3 '
DATE: OR - OR - 2 0273 NAME: TANUSHREE DAS.

ADDRESSES: 3, Bonhoogly Government
Colony, Kolkata- 700108

REGISTRATION NO: 1292021400346

ROLL: 6232130

No:17694

College roll no. 159



4|

TABLE OF CONTENTS

' PAGE
SN0 TOPIC NO-
1 INTRODUCTION S 2
11 BACKGROUND 3
12 NEED FORSTUDY 5
13 LITERATURE REVIEW 6
1.4 OBJECTIVE OF STUDY 6
15  RESEARCH METHODOLOGY 7
1.6  TYPES OF STUDY 7
1.7  DATA COLLECTION METHOD 8
2 CONCEPTUAL FRAME WORK 9
2.1 MEANING OF DIGITAL PAYMENT APPLICATIONS 9-11
2.2 TYPES OF DIGITAL PAYMENT APPLICATIONS 11-13
3 DATA ANALYSIS AND FINDINGS 14-16
4 CONCLUSIONS 17
5 RECOMMENDATIONS 18
i
€ BIBLOGRAPHY 19j




5|*

1. INTRAODUCTION

1.1 BACKGROUND:-

Now-a-days world is becoming digitalized in every field and one of the best example of this is
Various countries in the world are moving towards becoming a cashless society. A cashless society
s the one which doesn’t use cash for any of its transaction instead all the transactions are done

digitally. There are various countries in the world which have more than 50% of their transactions
through cashless methods.

n India 88% of the total transactions used to be done through cash but after the Demonetization
of the Government on Nov 8 2016, our country has also started getting steered towards a cashless
society. Due to the Demonetization act already existing mobile payment applications came into
the limelight like Paytm, Google pay, phone pe etc.

The Digital India program is a flagship agenda of the Government of India with vision to transform
Indiz into a digitally empowered society and a knowledge economy. “Faceless, Paperless, Cashless
is one of the professed role of Digital India.

Government of India is also encouraging various digital payment apps such as Aadhaar Payment
app, UPI App, Bharat Interface for Money (BHIM) app along with private sector apps like Paytm,
MobiKWik, free charge etc. Such new apps are beneficial to transfer funds across various parts of
our country. Digital payments industry in India is growing on a rapid pace providing a highly
attractive platform for foreign investors to invest in India.

1.2 Need for Study :-

¢ To study the consumer behavior towards using digital payment apps.

* To study the benefits and safety of using digital payment apps.

* Tostudy the issues faced by the customers towards digital payment apps.

e It also determines the customers' adoption towards digital transactions.
e To study the importance of digital payment apps among customers.
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1.3 LITERATURE REVIEW :-

1) According to Mamta, Prof. Hariom Tyagi

and Dr. Abhishek Shukla (2016): The article entitled

The Study of Electronic Payment Systems”. This study aims to identify the issues and challenges
d offer some solutions to improve the e-payment quality. The

of electronic payment system an
the security and

successful implementation of electronic payment system depends on how
privacy dimensions perceived by consumers as well as sellers are popularly managed in turn

would improve the market confidence in the system.

2) According to Sujith T S, Julie C D (2017): The article entitled “Opportunities and Challenges of
E-Payment System in India”. This study aimed to identify the issues and challenges of electronic
payment systems and offer some solutions to improve the e-payment system. E-Payment system
not only provides more opportunities but many threats also. The study found that, the reach of
mobile network, Internet and electricity is also expanding digital payments to remote areas. This
will surely increase the number of digital payments.

3) Ahuja & Joshi (2018): Have studied about the customer perception concerning Mobile wallets.
In this study they examined that the factors exploration technique is used to classify the factors
which influence customer opinion towards Mobile wallets. The study has been conducted about
the different types of mobile wallets in India. The data is collected from both secondary data

and primary data.

4) Anshari, Muhammad, et al. (2021): Adoption of e-wallet can potentially enhance the efficiency
of financial institutions and the provision of new services for the convenience of the customers.
The youngsters really adapted to this payment apps. It really satisfy the customers in easy
transaction and payment.

1.4 OBJECTIVE OF STUDY:-

Research objectives state or describe what the research is trying to achieve or what we expect to
achieve by the project. The objectives of the study gives a brief idea about the areas of the
research which is studied. Research objectives help in the formulation of Hypothesis for the study
and it also helps in narrowing down the research and helps in focusing on the point.

Here are some of the objectives of the study:-
1.To study the impact of digital payment applications on consumers.
2.To analyze the problems faced by the users while using digital modes of payment.

3.To know whether going cashless has helped the Indian economy.
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1.5 RESEARCH METHODOLOGY:-

Research Methodology is a way to solve the research problem in a systematical way. The research
strategy which forms the basic structure of the entire research project is methodology which
helps in identifying the methods to be used. Research methods and Research Methodology are
two different concepts which has to understood research methods can be understood as all the
methods or techniques that will be used in the research project, various research types has
various methods and techniques. Research Methodology forms the base of every research and
the scope of research methodology is much wider than that of research methods because

research methodology also means specifying the logic behind the methods or the techniques we
use to conduct a research.

Research Methodology also explains how to conduct a research, how to find the information and
how to present the collected data. For example how an architect designs a building he has to
specify every single detail and has to evaluate every single decision that he has taken and specify
the result. Research Methodology can be different for every research problem.

1.6 TYPES OF STUDY :-

There are various types of study for doing a research and they are:
1.Quantitative Research:-

Quantitative research is based on the measurement of quantity or the amount. It is applicable to
the phenomena that can be expressed through quantity. Quantitative research is used to solve
problems through numbers. It is a systematic investigation by collecting quantifiable data and
performing mathematical and statistical techniques.

2.Qualitative Research:-

Qualitative research is concerned with qualitative phenomena which means the quality or the
kind. This type of research is used in behavioral sciences in which it is important to find the
underlying motives and desires of human behavior. Qualitative research can be applied using

words, feelings, emotions etc.

3.Applied Research:-

Research can be applied (action) research which aims to finding the solution for an immediate
problem facing by the society or any business organization. In applied research the main aim is to

find the solution to a particular problem.
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1.7 DATA COLLECTION METHOD:-

Data for the study was collected from primary as well a5 secondary sources.

1.Primary Sources of Data Collection :—

For this research primary source of data collection was done by survey method. The survey w5 conducted
through Structured Questionnaire which was asked to the respondents. The questionnaire wWzs prepared
keeping in mind the objectives of the study and also the hypothesis of the study. The questions a5ked 19
the respondents were close end so that the respondents could answer quickly without any probler. The

questionnaire was prepared with the help of Google forms.
The questionnaire was divided in 1o 2 main parts 3ge, Name, and other detsils of the respondents znd the

questions relating to the topic.

2. Secondary sources of Data Collections:-

Secondary sources of data means the datz that is already available on various platforms.
Secondary data can be obtained by various publications by the central or the state government
or by any organization, and event newspaper, reports published by yarious orgznizzhons,

university etc.




2. CONCEPTUAL FRAME WORK:

2.1 DIGITAL PAYMENT:

Digital Payment means when any goods or services are purchased through the use of various
electronic modes of payments which means there is no use of physical cash or cheques in digita!
payment. Now-a-days people use Digital Payments more is because Digital payment methods are
easier and more convenient and they also provide customers the flexibility to make the payment
from anywhere at any time which proves as a good alternative to the traditional methods of
payment and which fastens the transaction cycles.

10 Types of Digital Payment methods in India:-

1. Banking Cards- Debit/Credit / Prepaid Cards.

2. USSD (Unstructured Supplementary Service Data).
3. AEPS (Aadhar Enabled Payment System).

4. UPI Mobile (Unified Payments Interface).

5. Mobile Wallets.

. Bank Pre-paid Cards.

. POS Terminals.

o N o

. Internet Banking.

9. Mobile Banking.
10. BHIM App (Bharat Interface for Money).
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| REGISTRATION jvo 212921244002
IROLI 22292129
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COLLEGE No 2 917

SEM 2 3ED

DATE 3 43/12/2022
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Prasanta Chandra Mahalanobis Mahavidyalaya

(Accredited by NAAC)
111/3, B.T. Road (Bon-Hooghly), Kolkata - 700108
Phone : 8697169513
E-mail :pcmm.principal@gmail.com
Website: www.pcmm.edu.in

PROJECT REPORT (2022-23)

1.Name of Department PHILOSOPHY

2.Name the part of the syllabus covered Paper Code: PHISSEC02M
for Project Paper name: Business Ethics
4. Duration February to april 2023
5.Number of Students attended and 14 (Sem-1V)

mention the semester details

7. Number of Faculty members and Faculty Member.- 2

NTS attending NTS- NA
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Prasanta Chandra Mahalanobis Mahavidyalaya

(Accredited by NAAC)

111/3, B.T. Road (Bon-Hooghly), Kolkata - 700108
Phone : 8697169513
E-mail :pcmm.principal@gmail.com
Website: www.pcmm.edu.in

PROJECT REPORT (2022-23)

1.Name of Department BENGALI

2.Name the part of the syllabus covered Paper Code: BNGSSECO01M

for Project Paper Name: Chalochitto o sahitto
3. Duration February to april 2023

4 Number of Students attended and 46( Sem-1V)

mention the semester details

5. Number of Faculty members and Faculty member:2

NTS attending NTS: 0

pal -
\dyaays
Mahalanobls Mahav _
1ﬁ?3h.a gdr% Road, Kolkata-
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Prasanta Chandra Mahalanobis Mahavidyalaya

(Accredited by NAAC)

111/3, B.T. Road (Bon-Hooghly), Kolkata - 700108
Phone : 8697169513
E-mail :pcmm.principal@gmail.com

Website: www.pcmm.edu.in

PROJECT REPORT (2022-23)

1.Name of Department

POLITICAL SCIENCE

2.Name the part of the syllabus covered
for Project Work

PLSSSECO01M : Democratic awareness with
legal literacy

PLSSSECO02M: Public opinion and Survey
Research

3. Session

January-May, 2023

4 Number of Students attended and
mention the semester details

36 students (Sem 111 & 1V)

5. Number of Faculty members and
NTS attending

Faculty member:2 Teachers
NTS: NA
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A

NAME- TINA KARMAKAR
COLLEGE ROLL- 898
REGISTRATION NO- 1292021400064
SUBJECT- SEC (POLITICAL SCIENCE)
PAPER CODE- SEC4.PLSSSECO4M
COURSE NAME-B.& GENERAL
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