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ABSTRACT 

The Nash equilibrium applications encounter novelty, content, and visibility problems. This study aims 

to design and operate the Nash equilibrium interactive application, inspect the multi-case 

interdependency payoff matrices, and test the Nash equilibrium. The methods are designing and 

operating an interactive application, establish through simulation Prisoner's Dilemma, Stag and Rabbit 

Hunting, and Price Strategy payoff matrices, and testing by Runs test the equilibrium in the payoff 

matrices. The results show that the MIEIA has four interesting features and successfully produces 25 

appropriate payoff matrices for each case. Another result is that the Runs test provides Z scores -2,62 

and -3,27 that prove the Nash equilibrium in the Prisoner’s Dilemma and Stag and Rabbit Hunting cases, 

and -0,23 that prove the non-Nash equilibrium in the Price Strategy. All results discuss the importance 

of a sophisticated Nash equilibrium application that has an impact in solving problems in various sectors 

regarding decision making which is constrained by the risk aversion strategy.        

Keywords: Nash Equilibrium Application; Pricing Strategy; Prisoner’s Dilemma; Stag and Rabbit 

Hunting; Runs Test 
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1. INTRODUCTION 

The Nash equilibrium is an interdependency competition equilibrium that occurs for two reasons. First, 

each player needs more information about the other. Second, they avoid risk. As a result, they compete 

and make tactical decisions that construct a risk minimizing equilibrium. 

 

The Prisoner's Dilemma case is a famous example of the Nash equilibrium. Various studies have discussed 

the Prisoner’s Dilemma case. There are three variants. The first variant develops the prisoner’s dilemma 

idea (1–4). The second variant applies the Prisoner’s Dilemma to human realities such as economics and 

business  (5–8), and other fields (9,10). The third variant designs film footage and computer program (11–

15). Some of the software are protected by patent (16–18). 

 

Other cases that show a Nash equilibrium are the Stag and Rabbit Hunting and the Price Strategy cases. 

Studies on Stag and Rabbit hunting focus on stag hunting to analyze the difficulty of hunting stag jointly, 

the importance of cooperativeness, and to evaluate coordination failure (19–22). Studies on Price Strategy 

analyze that the tight competition ends in the low-price strategy(23–26). 

 

The Nash equilibrium software development should be considered. The development causes the theory is 

easier to be understood and constructs the theory into product that can be innovated as a patent protected 

product. Moreover, it brings the theory closer to the internet of things. However, the development needs 

to catch up with the recent progress as website application. Other sectors such risk management, security, 

education, business, engineering, health, and machine have applied the web application since years ago. 

Some of them has been developed artificial intelligence. (27–32). 

 

In addition, Nash equilibrium software faces two main problems: Content and visibility problems. The 

content problems means that software does not design a comprehensive concept. For example, some 

software does not accommodate Nash equilibrium cases, real competition, player’s objectivity, and 

equilibrium establishment evaluation. 

 

The visibility problem lies in the difference between visibility display and design. A programming error 

causes features appear visually but not as expected. This problem is a usual problem coming from the 

programmer limitations. However, the problem can be solved by program testing (33–37) including by 

user acceptance test (38,39). 

 

An up to date and easy to handle Nash equilibrium interactive application that covers all the Nash 

equilibrium competition theory is very urgent. It improves previous applications and serves as a gate for 

practical and future technological progress in the Nash equilibrium application. Therefore, this study aims 

to design and operate a comprehensive Nash equilibrium application, inspect the Nash equilibrium payoff 

matrices, and test statistically the equilibrium in the payoff matrices. 
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2. MATERIALS AND METHODS 

The research aims were derived into materials, procedures and outputs as in Figure 1. Materials consisted 

of flowchart, main materials, additional materials, and output. Flowchart were the technical planning to 

design the application. Main materials were the Sublime Text Editor and XAMPP software. Additional 

material were pictures, the Multi-case Nash equilibrium model, Definition-Participants list, and Runs Test 

table. Outputs are operable Nash Equilibrium application, payoff matrices and Runs Test score. 

Procedures were essential steps in the material utilization to achieve research aims and generated outputs. 

Outputs served as material for the succeeding step. 

 

 
Figure 1. Deriving the Method from Research Aims 

 

2.1.  Designing the Interactive Application 

The application was sequentially designed based on the flowchart using the Sublime Text Editor and 

displayed using The XAMPP local host mode. The design testing was based on the displayed application 

and simulation. The application was improved if visibility problems were found.  

 

The opening page were created firstly. Three form and fields were created. The first was field to display 

an interesting picture, application management, and institution. The second was form and field to join the 

application. The third was form and field to access About, Prisoner’s Dilemma, Stag and Rabbit Hunting, 

and Price Strategy pages.  

 

The About page was designed by writing the Definition and Participant Roles list in the About field. The 

Definition was designed to explain that the competition and application objectives were to establish Nash 

equilibrium. The Participants and their roles were listed to maintain appropriate participant activities.    
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The Prisoner’s Dilemma, Stag and Rabbit Hunting, and Price Strategy pages were programmed in three 

steps. The first was the Competition Preparation step, the second was the Competition Playing step, and 

the third was the Competition Output step. The Competition Preparation step was done by programming 

four fields in one form to explain the competition. The first and second fields were to explain narratively 

the Multi-case Equilibrium table containing strategies and payoff that establish Nash and non-Nash 

equilibria and to insert related payoff matrix picture. The Table is as seen in the Table 1. The third and 

fourth blank fields were to explain the user’s competition case narratively and an in image related payoff 

matrix.  

 

Table 1. Strategies, Payoffs, and Resulted Equilibrium 

 

Strategy  

Prisoner’s Dilemma  Stag and Rabbit Hunting Price Strategy 

To Confess (If chosen, its 

box becomes pink box)  

Rabbit Shooting (If chosen, 

its box becomes a pink box) 

Cheap Strategy (If chosen, 

its box becomes pink box) 

Not to Confess (If chosen, 

its box becomes green box) 

Stag Shooting (If chosen, its 

box becomes green box) 

Expensive Price (If chosen, 

its box becomes green box) 

Payoff  

Nash Equilibrium  

A and B 

choose to 

Confess: 

(1,1) 

A: Light 

leniency (1 

year) 

A and B 

choose 

Rabbit 

Shooting: 

(1,1) 

A: Small 

quantities of 

meat (1) 

A and B 

choose a 

cheap 

price: 

(4000, 

5000) 

A: Small 

amount of 

revenue 

(4000) 

B: Light 

leniency (1 

year) 

B: Small 

quantities of 

meat (1) 

B Small 

amount of 

revenue 

(5000) 

Non-Nash Equilibrium 

A and B 

Choose not 

to Confess: 

(0,0) 

A: No 

punishment 

(0 years) 

A and B 

choose to 

Stag 

Shooting at 

the same 

time: (2,2)  

A: Large 

quantities of 

meat (2) 

A and B 

choose to 

expensive 

price: 

(6000, 

7500) 

A: A large 

amount of 

revenue 

(6000) 

B: No 

punishment 

(0 years) 

B: Large 

quantities of 

meat (2) 

B: A large 

amount of 

revenue 

(7500) 

A: To 

Confess, B: 

A: Light 

leniency (1 

A: Rabbit 

Shooting: B 

A: Small 

quantities of 

A: Choose 

to Cheap 

A: A large 

amount of 
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Not to 

Confess: 

(1,3) 

year) Stag 

Shooting: 

(1,0) 

meat (1) Price, B: 

Choose to 

Expensive 

price 6000, 

4500) 

revenue 

(6000) 

B: Severe 

Punishment 

(3 years)  

B: No meat 

obtained (0) 

B: Minimal 

amount of 

revenue 

(4500) 

A: Not to 

Confess, B: 

To 

Confess: 

(3,1)  

A: Severe 

Punishment 

(3 years) 

A: Stag 

Shooting: 

B: Rabbit 

Shooting: 

(0,1) 

A: No Meat 

obtained (0) 

A: Choose 

to 

Expensive 

Price, B: 

Choose to 

Cheap 

Price 6000, 

4500) 

A: Minimal 

amount of 

revenue 

(4500) 

B: Light 

leniency (1 

year) 

B: Small 

Quantities of 

meat (1) 

B: A large 

amount of 

revenue 

(6000) 

  

The Competition Playing step was done by constructing competition forms and fields for A and B acting 

players to compete each other. The A activities were designed to be done in the A form, while B activities 

is in the B form. Every field in each form was prepared to enable player to choose the best strategy based 

on the player’s prediction of rival’s strategy. Every field were also designed to record players’ identities 

and their strategies. All recorded data were exhibited in the interrelated tables form. 

 

The Competition Output Step was designed by forms and fields to display and print the interrelated table, 

payoff matrices, and statistical analysis. All forms were designed to have field to print the displayed 

outputs. The interrelated table form was designed also to have fields for acting player to delete and change 

the incorrect data. 

 

2.2.  Operating the Interactive Application 

Pre-simulation and simulation steps were prepared to operate the operable Nash equilibrium application. 

The participant readiness was prepared according the role as in Table 2. The Participant role manual is 

prepared and inserted in the about page. Every Programmer ensured that the computers and the application 

ready to be operated, users checked that acting players ready to play the competition as A or B player, and 

all acting players were ready to compete fairly each other. 

 

Table 2. The MIEIA Participants and Roles 

Participants  Roles 

Programmer  

Designing the Nash equilibrium interactive application as requested by 

the user 

Preparing the computer and application 

Facilitating acting players to run the application  
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User 

Designing the competition and assumption 

Grouping players into A and B groups 

Analyzing the payoff matrix and statistical test output 

Players  

Understanding the application 

Understanding the competition 

Ensuring independency and objectivity 

Playing the competition  

 

Three simulations were conducted in the simulation step. Several acting players were assumed to face the 

Nash equilibrium misunderstanding problem. Players expect best payoff, but without any prediction to 

competitor strategy and risk consideration. The number three acting player that acted as the A player 

(Mhsw3_A) and the number eight acting player that acted as the B player (Mhsw8_B) were chosen to play 

the assumption.  

 

The first simulation was in the Prisoner’s Dilemma case. The Mhsw3_A chose the Not to Confess strategy. 

The second simulation was in the Stag and Rabbit Hunting case. The Mhsw3_A switched the Mhsw5_A 

order. Mhsw3_A was in the fifth order, while Mhsw5_A was in the third order. The third simulation was 

in the Price Strategy case. The Mhsw3_A that acted as the A Player and Mhsw8_B that acted as the B 

player misunderstood chose the expensive Strategy. Without any visibility problem, all simulations were 

displayed appropriately in the interrelated table and payoff matrices. 

 

2.3.  Inspecting The payoff matrices 

The payoff matrices were inspected one by one. Three inspections were imposed. The appropriate payoff 

matrices were the payoff matrices that match to the acting player number, payoff matrix model, and 

interrelated table. 

 

2.4.  Testing The equilibrium in the appropriate payoff matrices 

The testing steps were consisted of data preparation and testing steps. The Data preparation step numbered 

and initialed the appropriate Nash equilibrium payoff matrices. The Numbering step sequenced the payoff 

matrices based on the row-column order. The Matrix 1 was generated from the Mhsw1_A-Mhsw6_B 

matrix competition, the Matrix 13 was generated from the Mhsw3_A-Mhsw8_B competition, and Matrix 

25 was generated from Mhsw5_A-Mhsw10_B competition. The initialling step initialled every 

Equilibrium by “Y” and “T” symbols. The Nash Equilibria were initialled by “Y” symbol and the non-

Nash equilibria were initialled by “T” symbol.  

 

The Runs test step started by calculates the Z-Score of the Runs test based on Equation 1. After that, the 

score was compared by the value in the Runs Table under the null hypothesis that the equilibrium was not 

a Nash equilibrium.  
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𝑍 =  
𝑅− 

2𝑛1𝑛2 

𝑛1+𝑛2
+1

√
2𝑛1𝑛2(2𝑛1𝑛2−𝑁)

𝑁2(𝑁−1)

                (1) 

 

where Z is the Runs test score, R is the number of Runs, i.e., the number of changes from the matrix that 

establishes a Nash equilibrium to the matrix that establishes a non-Nash equilibrium, n1 is the number of 

matrices that establish the Nash equilibrium, n2 is the number of matrices that establish a non-Nash 

equilibrium, and N is total equilibrium.  

 

3. Results and Discussion 

3.1.  The Interactive Application 

The design is the Multi-case Interdependency Equilibrium Interactive Application (The MIEIA). The 

flowchart, all materials, and the visibility test are vital. The Application has four exciting features: (1) 

Interactive competition, (2) Prisoner’s Dilemma, Stag and Rabbit Hunting, and Price Strategy cases, (3) 

Acting player independency, and (4) The interrelationship table, appropriate payoff matrices, and 

equilibrium statistical test output. It is the latest Nash Equilibrium application.  

 

The MIEIA is a complete Nash equilibrium operable website application, while previous Nash equilibrium 

applications are not programmed and displayed as web application. Therefore, the MIEIA application is 

the best interactive application and equivalent to the web application in other sectors. 

 

In addition, the MIEIA is the most complete Nash equilibrium application. It is better than the ‘Student 

Application’ that featured by education and student creation purpose (15). The MIEIA can be used not 

only for education purpose, but also for research and practical purposes. The participant independence, 

Nash equilibrium cases, and user case option allow it to be used on multi purposes. Furthermore, with the 

adjustment in the application, the Nash equilibrium application and user cases option enable the MIEIA 

to play wide-range Nash equilibrium studies such as Battle of Sexes and Chicken Game cases (4), the 

current practices (25,40), and players (2,14)  

 

The MIEIA is also better than the NEFinder and Oyun application. They are characterized by payoff 

matrix development (11,14). The MIEIA develops payoff matrices and test statistically the equilibrium in 

the payoff matrices. 

 

3.2.  The Display and Simulation 

The MIEIA operates properly. All displays and simulation indicate that no visibility problems. All pages 

display the flowchart. Opening Page displays clearly pictures, institution and management, About Page 

displays Nash equilibrium definition, and participants’ role, and case Pages shows cases to be competed 

and the competition. Another thing that shows it as a proper application is data printing. The interrelated 

table, payoff matrices, and Run test score can be printed.  
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The simulation shows that acting players understand the application and competes each other without any 

serious confusion and complaint. Transition to other cases runs smoothly. Data entry errors can be 

resolved by deleting and re-entering before continuing the competition.  

 

All displays and simulation show that The MIEIA passed successfully the visibility problem based on 

software and user acceptance tests. The software test (33,34) was approached by local host displaying and 

checking during application designing. The user acceptance test (38) was conducted by simulation. 

 

3.3.  Appropriate Payoff Matrices 

The inspection ensures that the payoff matrices are the appropriate matrices. As in Figure 2, the number 

of the payoff matrices is 25 per case. The payoff matrices are derived from the payoff matrix model 

designed by user. The acting player identities, strategies, and payoff in the matrices match to the data in 

the interrelationship table. In addition, all matrices indicate the selected strategy by a colored box and 

unselected strategy by an uncolored box. 

 

 
Note: All are reproduced figures from the printed version to get clear 

appearance. Source: Payoff Matrices Outputs 



135 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

 

Figure 2. Payoff Matrices 

 

All matrices show the equilibrium output. Some matrices create Nash equilibrium, while others create 

non-Nash equilibrium. It is easy to differentiate the Nash equilibrium from the non-Nash equilibrium. 

Every matrix lies the Nash equilibrium on the top left payoff box and is established by the similar pink-

colored strategy boxes combination. Besides the top-left payoff boxes are the Non-Nash Equilibrium 

payoff boxes. Green colored strategy boxes, uncolored strategy boxes or the different colored strategy 

boxes combination show them. The appropriate payoff matrices are better than the a single matrix 

(12,14,26) and repeated matrix (2,4,22). The matrices open an opportunity to evaluate statistically the 

equilibrium, while the single matrix does not open an opportunity to equilibrium evaluation and the 

repeated matrix open an opportunity to evaluate non-statistical evaluation. 

 

3.4.  The Runs Test 

The test proves that the payoff matrices equilibrium in the Prisoner's Dilemma and Stag and Rabbit 

Hunting are the Nash equilibrium. At the same time, the Price Strategy is the non-Nash equilibrium. The 

Runs test, as seen in Table 3, shows that the Z-scores for Prisoner’s Dilemma and Stag and Rabbit Hunting 

are lower than -1.96 indicating that the null hypothesis is rejected, while for Price Strategy are between -

1.96 and 1.96 indicating that the null hypothesis is accepted (See Table 3). As a result, Prisoner's Dilemma 

and Stag and Rabbit Hunting matrices establish the Nash equilibrium. In contrast, the Price Strategy 

matrices establish the non-Nash equilibrium. 

 

Table 3. Runs Test Z-Score 

Cases R n1 n2 Z-Score Decision 

Prisoner’s Dilemma 3 20 5 -2,61861 Reject the null hypothesis 

Stag and Rabbit Hunting 2 20 5 -3,27327 Reject the null hypothesis 

Price Strategy 10 16 9 -0,23141 Accept the null hypothesis 

     Source: Payoff Matrices Outputs.   

 

The Runs test findings follow previous studies that a risk aversion decision due to the limited information 

and competitor strategy prediction as studied in the prisoner’s dilemma cases at idea and practical levels 

(3,5,10), in the Stag and Rabbit hunting case (20,22), and in Price Strategy (23,25). The number of the 

acting player that plays without any concern to the risk aversion in the Prisoner’s Dilemma and Stag and 

Rabbit Hunting cases is limited and interpreted by the Runs test in the form of a low R value and a high 

n1 value relative to n2. As a result, the Runs test calculates the absolute Z-score that is greater than its 

Table value and rejects the null hypothesis that the equilibrium is not a Nash equilibrium. Conversely, the 

number of risk-averse players in the Price Strategy case increases. The Runs test interprets by a high R 

value and a low n1 value relative to n2, produces the low absolute value of Z-score, and accepts the null 

hypothesis that the equilibrium is not Nash equilibrium. 
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Another thing should be considered is that the appropriate payoff matrices and the Runs test strengthen 

the MIEIA as a competition-oriented Nash equilibrium application. The independent acting player 

indicates the competition orientation. The appropriate payoff matrices show the competition process, and 

the Runs test proves the competition result. 

 

4. CONCLUSIONS 

The MIEIA solved the novelty problem by designing a web interactive application, the content problem 

by accommodating all Nash equilibrium competition cases, promoting fair competition, providing 

completely competition outputs, and examining competition equilibrium statistically, and the visibility 

problem by software and user acceptance test. In addition, the appropriate payoff matrices and the Runs 

test strengthen the MIEIA’s competition orientation. As a result, The MIEIA is success to cause the Nash 

equilibrium theory to be understood easily, create the Nash equilibrium product and be accessed by online 

mode, and extend the use of the web application.  

 

It is essential to develop sustainably the Nash equilibrium system. Future studies should concern with 

developing the competition orientation, the mobile technology implementation, and high-technology 

implementation such as blockchain and artificial intelligence. Another paramount concern is playing 

systematically the case to solve current dynamic problem such as playing the Prisoner's Dilemma case to 

solve the organized crime, playing the Stag and Rabbit Hunting case to encourage a teamwork, and 

playing Price Strategy case to solve the tight business competition. 

 

Acknowledgments 

This manuscript is a part of research entitled “Aplikasi Prisoner’s Dilemma untuk Investigasi Kejahatan 

Terorganisasi” (Prisoner’s Dilemma Application to Investigate Organized Crime) under the UMS Internal 

Innovative and Productive Research (Rispro UMS) Funding. Authors would like to thank two anonymous 

programmers for their significant assistance. 

Acknowledgments 

 

Disclaimer 

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the 

official policy or position of any affiliated agency of the authors.       

 

Declaration of conflicts of interest 

The authors declare that no competing interest that influence the article content and writing 

 

REFERENCES 

1.  Purwanto J, Muhtadi M. Eksistensi Kesetimbangan Nash Pada Quantum Prisoner’s Dilemma 

Untuk Dua Pemain Kuantum. J Fourier [Internet]. 2014 Apr 4;3(1):1. Available from: 

http://fourier.or.id/index.php/FOURIER/article/view/25 

2.  García J, van Veelen M. No Strategy Can Win in the Repeated Prisoner’s Dilemma: Linking Game 



137 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

Theory and Computer Simulations. Front Robot AI [Internet]. 2018 Aug 29;5(AUG). Available 

from: https://www.frontiersin.org/article/10.3389/frobt.2018.00102/full 

3.  Glynatsi NE, Knight VA. A bibliometric study of research topics, collaboration, and centrality in 

the iterated prisoner’s dilemma. Humanit Soc Sci Commun [Internet]. 2021 Feb 11;8(1):45. 

Available from: https://www.nature.com/articles/s41599-021-00718-9 

4.  Szopa M. Efficiency of Classical and Quantum Games Equilibria. Entropy [Internet]. 2021 Apr 

22;23(5):506. Available from: https://www.mdpi.com/1099-4300/23/5/506 

5.  Fakir AEL, Tkiouat M. Profit and loss sharing contracts as a prisoners dilemma: An agent based 

simulation with game theory application to participative finance. Corp Ownersh Control. 

2016;13(4–3):520–5.  

6.  Barrett S, Dannenberg A. Tipping Versus Cooperating to Supply a Public Good. J Eur Econ Assoc 

[Internet]. 2017 Aug;15(4):910–41. Available from: 

http://academic.oup.com/jeea/article/15/4/910/3002695/Tipping-Versus-Cooperating-to-Supply-

a-Public-Good 

7.  Mielke J, Steudle GA. Green Investment and Coordination Failure: An Investors’ Perspective. Ecol 

Econ. 2018;150:88–95.  

8.  Yan Y, Zhao R, Chen H. Prisoner’s dilemma on competing retailers’ investment in green supply 

chain management. J Clean Prod. 2018;184:65–81.  

9.  Xianshi LI. Research on the Water Resource Manegement Based on Game Model. In: Procedia 

Computer Science. 2017. p. 262–7.  

10.  Shakibaei S, Alpkokin P. Conflict Resolution in Competitive Liberalized Railway Market: 

Application of Game Theoretic Concepts. Int Game Theory Rev [Internet]. 2020 Mar 

15;22(01):1950013. Available from: 

https://www.worldscientific.com/doi/abs/10.1142/S0219198919500130 

11.  Pence CH, Buchak L. Oyun: A New, Free Program for Iterated Prisoner’s Dilemma Tournaments 

in the Classroom. Evol Educ Outreach. 2012;5(3):467–76.  

12.  Wooldridge M. Computation and the Prisoner’s Dilemma. IEEE Intell Syst. 2012;27(2):75–80.  

13.  Geerling W, Dirk Mateer G, Addler M. Crazy rich game theory. Int J Plur Econ Educ. 

2020;11(4):326–42.  

14.  Sugiyama RHC, Leoneti AB. A program to find all pure Nash equilibria in games with n-players 

and m-strategies: the Nash Equilibria Finder – NEFinder. Gestão & Produção [Internet]. 

2021;28(3):1–17. Available from: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-

530X2021000300215&tlng=en 

15.  Luedtke AO. Teaching Nash equilibrium with Python. J Econ Educ [Internet]. 2023 Apr 

3;54(2):177–83. Available from: 

https://www.tandfonline.com/doi/full/10.1080/00220485.2023.2168813 

16.  Caplan S, Chang Y, Cohen M, Crawford S. Method and apparatus for creating and evaluating 

strategies [Internet]. US Patent App. 10 …. US20050096950A1, 2005. Available from: 

https://patents.google.com/patent/US20050096950A1/en 

17.  Chussil M. METHOD OR SYSTEM TO EVALUATE STRATEGY DECISIONS [Internet]. 



138 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

US20130282445A1, 2013. Available from: 

https://patents.google.com/patent/US20130282445A1/en?oq=US2013282445A1+METHOD+OR

+SYSTEM+TO+EVALUATE+STRATEGY+DECISIONS 

18.  YUANNAN J, FUXIAO T. Method for solving Nash equilibrium of multi-agent system [Internet]. 

China; CN112966397A, 2021. Available from: 

https://worldwide.espacenet.com/patent/search?q=CN112966397A Method for solving Nash 

equilibrium of multi-agent system 

19.  Lahkar R. Equilibrium selection in the stag hunt game under generalized reinforcement learning. J 

Econ Behav Organ [Internet]. 2017 Jun;138:63–8. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S0167268117301051 

20.  Belloc M, Bilancini E, Boncinelli L, D’Alessandro S. Intuition and Deliberation in the Stag Hunt 

Game. Sci Rep [Internet]. 2019 Oct 16;9(1):14833. Available from: 

https://www.nature.com/articles/s41598-019-50556-8 

21.  Vieira GIA, Rêgo LC. Berge Solution Concepts in the Graph Model for Conflict Resolution. Gr 

Decis Negot [Internet]. 2020 Feb 4;29(1):103–25. Available from: 

http://link.springer.com/10.1007/s10726-019-09650-5 

22.  Kendall R. Decomposing coordination failure in stag hunt games. Exp Econ [Internet]. 2022 Sep 

24;25(4):1109–45. Available from: https://link.springer.com/10.1007/s10683-022-09745-y 

23.  Chen X, Choi JH, Larsen K, Seppi DJ. Price impact in Nash equilibria. Financ Stochastics 

[Internet]. 2023 Apr 21;27(2):305–40. Available from: https://link.springer.com/10.1007/s00780-

023-00499-w 

24.  Lee I. Pricing Models for the Internet of Things (IoT): Game Perspectives. Internet of Things 

[Internet]. 2021 Sep;15:100405. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S2542660521000494 

25.  Liu G, Cao H, Zhu G. Competitive pricing and innovation investment strategies of green products 

considering firms’ farsightedness and myopia. Int Trans Oper Res [Internet]. 2021 Mar 

21;28(2):839–71. Available from: https://onlinelibrary.wiley.com/doi/10.1111/itor.12858 

26.  Schuur P, Badur B, Sencer A. An explicit Nash equilibrium for a market share attraction game. 

Oper Res Perspect [Internet]. 2021;8:1–14. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S2214716021000117 

27.  Ronald A, Yesmaya V, Danaparamita M. Personal security tracking based on android and web 

application. Telkomnika (Telecommunication Comput Electron Control. 2018;16(2):771–5.  

28.  Candra S, Ayudina M, Arashi MA. The Impact of Online Food Applications during the Covid-19 

Pandemic. Int J Technol. 2021;12(3):472–84.  

29.  Mohd-Rahim FA, Wang C, Boussabaine H, Abdul-Rahman H, Wood LC. Factor reduction and 

clustering for operational risk in software development. J Oper Risk. 2014;9(3):53–88.  

30.  Kamran MA, Kia R, Goodarzian F, Ghasemi P. A new vaccine supply chain network under 

COVID-19 conditions considering system dynamic: Artificial intelligence algorithms. Socioecon 

Plann Sci [Internet]. 2023 Feb;85:101378. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S0038012122001732 



139 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

31.  Liu H, Nomoto K, Ceguerra A V., Kruzic JJ, Cairney J, Ringer SP. EDP2PDF : a computer program 

for extracting a pair distribution function from an electron diffraction pattern for the structural 

analysis of materials. J Appl Crystallogr [Internet]. 2023 Jun 1;56(3):889–902. Available from: 

https://scripts.iucr.org/cgi-bin/paper?S1600576723004053 

32.  Woodhead R, Berawi MA. Evolution of Value Engineering to Automate Invention in Complex 

Technological Systems. Int J Technol. 2022;13(1):80–91.  

33.  Sulistyanto H, Azhari. Urgensi Pengujian pada Kemajemukan Perangkat Lunak dalam Multi 

Perspektif. KomuniTi. 2014;6(1):65–74.  

34.  Dani R, Suryawan F. Perancangan dan Pengujian Load Balancing dan Failover Menggunakan 

NginX. Khazanah Inform  J Ilmu Komput dan Inform. 2017;3(1):43–50.  

35.  Garousi V, Rainer A, Lauvås P, Arcuri A. Software-testing education: A systematic literature 

mapping. J Syst Softw [Internet]. 2020 Mar 8;165:110570. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S0164121220300510 

36.  Kumar S. Reviewing Software Testing Models and Optimization Techniques: An Analysis of 

Efficiency and Advancement Needs. J Comput Mech Manag [Internet]. 2023 Feb 28;2(1):32–46. 

Available from: https://jcmm.co.in/index.php/jcmm/article/view/41 

37.  Woodhead R, Stephenson P, Morrey D. Digital construction: From point solutions to IoT 

ecosystem. Autom Constr. 2018;93.  

38.  Sowri Raja Pillai N, Rani Hemamalini R. Hybrid User Acceptance Test Procedure to Improve the 

Software Quality. Int Arab J Inf Technol [Internet]. 2022;19(6):956–64. Available from: 

http://iajit.org/portal/images/Year2022/No.6/20887.pdf 

39.  Fleury S, Chaniaud N. Multi-user centered design: acceptance, user experience, user research and 

user testing. Theor Issues Ergon Sci [Internet]. 2023 Jan 17;1–16. Available from: 

https://www.tandfonline.com/doi/full/10.1080/1463922X.2023.2166623 

40.  Gavrilova E. A partner in crime: Assortative matching and bias in the crime market. J Econ Behav 

Organ. 2019;159:598–612.  

 


