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Abstract: Decision making tools provides substantial supports 

to companies as to optimize their strategies with respect to their 

competitors. The end users or say the consumers’ satisfaction 

plays the key role in the Decision making. The application under 

this research work is based on two giants of the social 

networking sites viz Facebook and Instagram. The primary 

requirement of a Game theory model is to have such competitors 

or says players and their interaction parameters. The first step is 

to identify the common features between these two players which 

satisfy the interaction criterion. These are the called interactive 

strategies under consideration. A heterogeneous group of 

frequent users of these two social networking sites is selected 

using simple random sampling. The reliability of the 

questionnaire, formed on the basis of interactive parameters, is 

tested by using Cronbach's alpha test. The graphical and 

descriptive statistics give the initial trends of the end users.  The 

regression analysis is carried out where the intercept data is 

collected as payoff values. This leads to the formation of the two 

player Game theory model. As the final result, the optimum 

strategies of each player and the value of the game are 

calculated. The interpretation of the calculated values reflects 

the influence of decision making for the optimum strategies 

under the game theory model. 

 

Index Terms: Game theory, Interactive strategies, Optimum 

strategies, Value of the game. 

I. INTRODUCTION  

Any business situation involves competition. Effective 

decision making plays a vital role in such situations mainly 

because decision will have direct impact on the revenue 

earning potentials of business organizations. People share 

knowledge, experience and thoughts with the world by using 

social media like Facebook, Instagram, Twitter, Blogs etc. 

This has changed the trend in which people are 

communicating and influencing the social, political and 

economical behavior of others. The social network 

perspective provides various methods for analysis of the 

structure of the social entities and also variety of theories 

explaining the patterns within these structures. 
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   According to the prediction given by Edison Research 

states that by 2020, Instagram will overtake Facebook in total 

usage. This can be thought of two strong competitors in the 

domain of social media. 

The objective of this research work is to build a game 

theory model on basis of common features of Facebook and 

Instagram. The analysis of the end result is to determine 

which feature among all the features is better as compared to 

other. The value of the game provides the win-win situation 

for the two competitors.  

The seven common features in both Facebook and 

Instagram are-  

 Chatting Interface  

 Live Videos 

 Private or Public account 

 Stories 

 Like and Comment   

 Group  Created 

 Security 

 These seven common features satisfy the basic assumption 

of the game theory for having interaction between Facebook 

and Instagram. In terms of game theory, Facebook and 

Instagram are called as two players. The common features 

are noted as the strategies. To build a game theory model, the 

payoff values are required. The data regarding these payoff 

values are generated by responses of questionnaire of the 

above mentioned features.  

 The section wise walk through of this research work 

is-Section II is the Literature review where the base of 

building the game theory model is discussed. Section III is of 

the Research Methodology in which step by step details of the 

approach is discussed. Section IV is about the actual work of 

Data Analytics, where the graphical tool, statistical tool and 

decision making tool are implemented to provide the end 

results. Section V is the highlights of the interpretations of all 

the end results with the conclusion. The last section is the list 

of references useful for this research work.  

II.  LITERATURE REVIEW  

 Initially the major work in the domain of social 

networking and then the aspect of game theory was the focus 

of the literature survey. [1] This paper demonstrates 

gratifications theory, its importance and usages in social 

media. It also provides a comprehensive understanding for 

consumers’ usages of social media. [2] This paper is about 

the first comprehensive literature survey in the domain of 

social media research. It also reflects a better understanding 

of the causes and effects of the 

adoption and usage of social 

media. [3]. 
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This blog provides survey statistics conducted by 

YouGov-Mint that till August 2018 there were 85% users of 

Instagram who also use Facebook whereas 71% users of 

Facebook who also use Instagram. [4] This blog by 

NapoleonCat provides the statistics till June 2019, for the 

current users of Facebook and Instagram. In India, 18.6% of 

its entire populations are the Facebook users, whereas 4.8% 

of Indian population is Instagram users. [5] In this paper it 

was examine the content of for-profit organizations' 

Facebook pages and how the communication strategy 

employed impacts stakeholders' perceptions of the 

organization-public relationship, corporate social 

responsibility, attitudes, and purchase intent. [6] This 

exploratory study contributes a fundamental knowledge 

about Instagram and social networking communication with 

a theoretical stance. [7] In this authors have explained how 

the text, tables, and graphs are effective communication 

media that present and convey data and information that 

helps in understanding the content of research. [8] Talks 

about emergence of experimental game theory that can be 

used to traced two factors—the need for empirical 

information about principles of strategic behavior and the 

advantages of experiments in providing it. [9] In this paper 

the author has review game theory and innovation related 

papers published in the past three decades. [10] Game theory 

model is a system in which multiple decision makers act 

according to their own objectives and where individual 

choices can affect system outcomes. [11]  This paper is an 

application of a game theory model with an objective to 

develop the optimal strategy for innovative products 

manufacturing at the enterprise level. 

 The above mentioned papers lead the path to find out the 

solution for the two giants of the social media by using the 

concept of game theory model. 

III. RESEARCH METHODOLOGY 

 Research Methodology provides an analytical approach to 

solve a research problem. This section includes the following 

steps- 

1) Preparation of the questionnaire based on the purpose of 

the research work- Here a Google form was designed to 

have the demography information of the respondents. In 

addition 14 questions were framed on the common 

features of the two competitors. 10 point linear scale was 

used to collect the data from the respondents. Every field 

was compulsory before submitting the online form. The 

advantage of the online form violates the presence of 

outliers and hence the validation of the data is satisfied. 

2) Identify the scope as to collect the data from the 

responses given by the end users- A simple random 

sample technique was used to collect the data. A sample 

size of 100 was used on a heterogeneous group of 

respondents. These violets any prejudice related to any 

features.  

3) Conduction of Pilot survey to satisfy the reliability of the 

questionnaire model as per the purpose of the research 

work- Initial sample of 20 respondents was collected for 

the Pilot survey. Cronbach's alpha reliability test was 

carried out in three ways.  

4) Graphical Representation- After the successful 

completion of the reliability test, remaining 80 

respondents were approached. Before preparing the bar 

graph, the 10 point scale data was transform into five 

ordinal categories. 1-2: Sufficient, 3-4: Satisfactory, 5-6: 

Good, 7-8: Very Good and 9-10: Excellent. The general 

trends of the respondents can be identified by use of the 

graphical tools. 

5) Descriptive statistics- The average value and standard 

deviation were calculated, as to identify the comparative 

figures and the consistency of the features. 

6) Regression analysis- The concept of simple regression 

analysis is used in two ways: Y on X and X on Y. The 

output of regression analysis provides two parts i.e. 

Intercept which determine the by default value of Y 

when X=0. This is the point of interest for collecting the 

payoff values. The other part is the slope which 

determines the positive or negative impact of the 

independent variable on the dependent variable. This is 

not the concern for the formation of the game theory 

model. 

7) Game theory model- On the basis of the intercept data 

collected from the above two processes of Y on X and X 

on Y, payoff matrix of 7x7 in form of (axi, ayj) for the (i, 

j) cell can be inserted. 

8) Solution of the Game theory model-Firstly keeping 

player A as major and player B as minor , all the first 

entries axi among (axi, ayj) are considered to find the value 

of the game and optimum strategies of the game. On the 

other side,  keeping player B as major and player B as 

minor, all the second entries ayj among (axi, ayj) are 

considered to find the value of the game and optimum 

strategies of the game. The transpose of the original 

matrix values for ayj are taken to solve for the player B. 

9) The final fact and figures can be reflected as the end 

results for both the players of the game theory. 

 The details of point 2 to point 9 are discussed in the 

following section of Data Analysis. 

IV. DATA ANALYSIS 

 The process of transformation data into the valuable and 

comparable information is performed using Data Analysis. 

The focus of this research renders around the responses 

which can build a game theory model. The end results can 

provide the stand for selecting the optimum strategies using 

the decision making tool like the Game theory model. Step 

wise approach for data analysis is given below- 

 Base for sample size 

 Taking the facts and figure available for users of Facebook 

and Instagram in India [3],[4] an estimated population size 

of the common users in the year 2019 is about  5,64,14,500.  

For an exploratory research based on consumer survey, the 

margin of error can be extended to 10%[12].  Keeping by 

default value of confidence level at 95% and for response of 

distribution at 50%, the sample size come to be 97.  
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The approximation for round off value to be taken for this 

research work was finalized as 100 samples. The 

stakeholders of our college were provided the questionnaire 

using Google form to collect the relevant data. 

Cronbach's alpha reliability test 

 Cronbach's alpha is one of the most widely used measures 

of reliability in the social and organizational sciences 

[13],[14]. To identify the reliability of the model, a pilot 

survey using an initial sample of 20 respondents was 

conducted. The respondents of this initial sample were the 

stakeholders of our college situated at Nagpur. Cronbach's 

alpha values based on the  responses for of all 7 features for 

Facebook, Instagram  respectively and also for both of them 

as to find the overall status of the model,  are given in the 

Table-I.  

 

Table- I:  Reliability test for Pilot survey  

Sr. 

No. 
Index 

No. of 

Items 

Initial 

Sample 

Size 

C. alpha 

value 
Indication 

1 Facebook 7 20 0.917 Excellent 

2 Instagram 7 20 0.924 Excellent 

3 
Facebook and 

Instagram 
14 20 0.903 Excellent 

 

 Interpretation of Table-I: Since all the three Cronbach's 

alpha values are greater than 0.90, the questionnaire is 

excellent one for carrying this research work. The model is 

reliable to conduct the survey for the remaining samples.  

Graphical representation 

 This section is divided in two sub-sections as given below- 

i. Demographic Information 

 As per the domain of social networking sites, demographic 

feature of occupation can be an influencing factor[15]. The 

sample distribution of the heterogeneous groups is given in 

Fig.1. 

 

 
Fig. 1. Sample Distribution based on Occupation 

 

 Interpretation of Fig. 1: Almost 50% of the sample is 

shared by Students and employees. Remaining are included 

in the next 50%. The variety of the demographic information 

based on occupation, reflects the heterogeneity and hence 

violets any prejudice related to any of the features.  

ii. Trend within the responses 

 As mentioned earlier the data was transformed into 5 

different ordinal categories [16],[17]. The general trend can 

be identified from the responses by using the stack bar chart.  

Fig. 2, provides the information regarding the various 

features of both the competitors. 

 
Fig. 2. Trends of responses on the seven features for the two 

players 

 Interpretation of Fig. 2: Chatting Interface of Facebook 

is better as compared to Instagram. On the other hand live 

videos on Instagram are more liked by the end users as 

compared to the live videos of Facebook. Private or public 

account on Facebook share more contribution as compared to 

Instagram accounts. Stories as well as like and comments of 

both Facebook and Instagram are liked by the end user. The 

features of group created on both the sites are not as per the 

satisfaction level. The security feature stands highest in case 

of both the social networking sites. 

Descriptive statistics 

 The measure of central tendency and the dispersion within 

the data help to find out the general trend. The ratio of 

Standard deviation and the Average value indicates the 

consistency among the perception of the respondents   

towards Facebook and Instagram. Following table provides 

the consistency levels for each of the features among each of 

the Players. 

 

Table- II: Player wise Descriptive statistics for various 

features 

Players Features Average 
Std. 

Dev. 

Coeff. of 

Variation 

(%) 

Consistent 

by Ranking 

Facebook 

Chatting 

Interface 
6.02 2.61 43.34 5 

Live videos 5.50 2.85 51.78 6 

Private or 

Public 
6.57 2.83 43.12 4 

Stories 6.41 2.56 39.93 2** 

Like and 

Comments 
6.57 2.72 41.35 3 

Group 

Created 
4.83 2.66 55.14 7 

Security 6.90 2.75 39.92 1* 

Instagram 

Chatting 

Interface 
5.62 2.57 45.79 5 

Live videos 6.25 2.78 44.53 4 

Private or 

Public 
7.38 2.78 37.68 1* 
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Players Features Average 
Std. 

Dev. 

Coeff. of 

Variation 

(%) 

Consistent 

by Ranking 

Stories 6.38 2.98 46.67 6 

Like and 

Comments 
6.68 2.84 42.44 3 

Group 

Created 
4.81 3.15 65.46 7 

Security 7.15 2.90 40.61 2** 

 

 Interpretation of Table -II: Security of Facebook is most 

consistent where as Stories is next consistent among all its 

features. On the other hand Private or Public account of 

Instagram is most consistent whereas Security is next among 

all its features. Group created found to be least consistent 

among the two players. Security in both cases is the 

consistent features which plays important role in the domain 

of social networking sites. 

Game theory model 

 After carrying the regression analysis, the intercept payoff 

matrix for both the players is given below. Thus it is a 7x7 

game theory model on a non-cooperative basis as these 

players do not share their internal policies[10]. The common 

features are the interaction points between these two players. 

 

Table- III: Formation of 7x7 Game theory model 

 
 

Interpretation of Table -III: All the values of the intercepts 

are positive. Most of the values revolve 5 to 7 indicating good 

bonding of cell values. On the other hand values between 1 to 

3, indicate week bonding of cell values. 

Solution of Game theory model 

 Matrix Game solver provides the online facility for solving 

matrix game as a matrix where Player I choose a row and 

simultaneously Player II choose a column. The matrix entry 

of the jointly selected row and column represents as usual the 

winnings of the row chooser and the loss of the column 

chooser. 

 Case 1:   Keeping player A as major (row chooser) and 

player B as minor (column chooser), the game can be solved 

as - 

The matrix is 

 5.52 4.79 5.29 5.51 6.26 5.74 5.41 

 4.23 3.97 3.86 5.25 5.48 5.12 6.15 

 5.50 4.84 3.67 6.14 5.84 5.73 6.20 

 5.80 5.87 5.57 5.42 5.67 5.95 6.13 

 5.09 4.87 5.66 5.13 4.31 5.54 6.16 

 3.57 2.57 2.89 2.89 2.74 2.63 4.88 

 6.23 6.52 5.50 6.93 7.26 7.19 4.83 

The solution is: The value is 5.59.  

An optimal strategy for Player A (Facebook) is:   

(0, 0, 0, 0.02935, 0.55025, 0, 0.4204) 

An optimal strategy for Player B (Instagram) is:  

(0.07944, 0, 0.90232, 0, 0.01824, 0, 0) 

 Case 2:   Keeping player B as major (row chooser) and 

player A as minor(column chooser), the game can be solved 

as- 

The matrix is 

 5.10 4.61 4.59 4.91 4.07 4.61 4.90 

 4.91 4.97 4.49 5.60 4.38 4.34 5.82 

 6.70 6.22 4.90 6.53 6.53 5.99 6.05 

 5.75 6.15 5.90 5.03 4.60 4.54 6.42 

 6.93 6.66 5.96 5.81 4.26 4.97 7.08 

 4.31 4.28 3.39 3.87 2.91 1.72 5.36 

 6.51 7.67 6.79 6.83 6.71 7.19 4.93 

The solution is: The value is 5.93. 

An optimal strategy for Player B(Instagram) is:  

(0, 0, 0.32607, 0, 0.29481, 0, 0.37912) 

An optimal strategy for Player A( Facebook) is:  

(0, 0, 0.23636, 0, 0.31427, 0, 0.44937) 

 Interpretation of Solutions of games: The value of the 

game in both cases lies between 5 to 6, which is good enough 

for both the players. In both cases optimum strategies are 

three for both players.  

 In case 1 where Facebook dominant Instagram features 

like stories, likes and comments and security provide 

optimum strategies Likes and comments, shares the major 

contribution. On the other hand features like Chatting 

Interface, private and public account and likes and comments 

provide optimum strategies for Instagram against Facebook. 

Here major contribution is shared by Private and public 

feature. 

 In case 2, where Instagram dominates Facebook, features 

like Private or public account, Stories and security provide 

the optimum strategies. Finally in such situation same 

features are the optimum strategies for Facebook. In both 

cases Security features shares major contribution. 

V. CONCLUSION 

 Thus the proper flow and proper use of data analytical 

tools are sufficient to provide a beneficial and feasible 

solution. The highlights of this research work are- 

1) The reliability of model for all the seven features has 

been excellent as per the Cronbach's alpha test. 

2) The facts and figures using graphical tools and 

descriptive statistics are good enough and mark above 

the average values for all the seven features under 

consideration. 

3) Group created found to be least consistent among the two 

players. The security feature for Facebook where as 

Private and public account feature for Instagram, were 

most consistent as compared to their other features. The 

enchantment of these features on the respective 

platforms thus can provide more privacy to the end 

users. 

4) Regression analysis carried for both the players provide 

the positive intercepts and are used as the payoff values 

for construction of a 7x7 non-cooperative game. 
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5) The value of the game in both the cases is above average 

value that provides the win-win situation and is good 

enough for both the competitors. This shows that the end 

users are satisfied by the common features of these two 

social networking sites.   

6) It can be observed that features of Instagram share highest 

among all the strategies even under the dominance of 

Facebook. On the other hand Instagram dominating to 

Facebook reflect same features as their optimum 

strategies. 

 Game theory model is the tool for decision making even in 

complex conditions. In view of the generalization of the 

game theory model, we can replace Instagram by another 

social networking site say Twitter[18], LinkedIn etc. The 

common features of the respective competitor can be the base 

of interaction among them.  
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