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Research Proposal: Mitigating Software Piracy through 

Machine Learning and User Behavior Analysis 

Abstract 

Software piracy still remains a major problem for the software industry; It ca

uses huge financial losses and disrupts software development. This study p

resents a new method to reduce software piracy using machine learning te

chnology and user behavior analysis. The project aims to create a model th

at can detect and prevent attempted crime based on user behavior patterns

 and settings. By analyzing user data and identifying anomalies that indicat

e a breach, the model can trigger preventive measures suchas financial su

spension or additional verification. 

Introduction 

The software industry is significantly threatened by piracy, leading to 

revenue losses, decreased innovation investment, and fewer jobs created. 

Conventional methods for combating piracy, including licensing 

restrictions and copy protection measures, tend to bother genuine users 

without effectively stopping persistent pirates. 

This research proposal introduces a new strategy to overcome these 

challenges. It suggests the use of machine learning alongside analysis of 

user behavior as means to detect and thwart attempts at software piracy 

before they happen. By scrutinizing data on user activity for unusual 

patterns that suggest piracy, this proposed approach aims to initiate 

preemptive actions like further verification or account suspension. This 

user-centric approach aims to: 
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Reduce Software Piracy Rates: Proactive identification and prevention can 

significantly reduce software piracy within the chosen platform. 

Enhance User Experience: By focusing on user behavior analysis, the 

model minimizes inconvenience for legitimate users compared to 

traditional methods. 

Strengthen Software Security: By preventing unauthorized access and use, 

the model helps maintain the integrity and security of the software. 

Background 

The software industry heavily relies on revenue generated from software 

licenses to support development and maintenance. However, software 

piracy significantly hinders this process. Estimates suggest that software 

piracy costs the industry billions of dollars annually. 

Impact of Software Piracy: 

Financial Losses: Software piracy costs the industry billions of dollars 

annually. This lost revenue hinders investment in software development, 

innovation, and job creation. 

Reduced Software Quality: Piracy discourages investment in software 

development and maintenance, potentially leading to lower quality 

software with fewer features and updates. 

Security Risks: Pirated software often lacks security patches and updates, 

making users vulnerable to malware and cyberattacks. 

Ethical Concerns: Software piracy is a form of intellectual property theft 

that undermines the efforts and creativity of software developers. 
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Traditional Anti-Piracy Measures: 

Several traditional methods have been employed to combat software 

piracy, including: 

Copy Protection: Software developers utilize copy protection 

mechanisms to prevent unauthorized copying or installation. 

Licensing Restrictions: Licenses often restrict the number of devices a 

single license can be used on or limit functionality for unlicensed users. 

Legal Action: Software companies may pursue legal action against 

individuals or organizations engaging in large-scale piracy activities. 

 

Limitations of Traditional Methods: 

Inconvenience for Legitimate Users: Copy protection and licensing 

restrictions can create inconvenience for legitimate users who may face 

challenges during installation or use on multiple devices. 

Ineffectiveness Against Determined Pirates: Advanced pirates often 

develop methods to circumvent copy protection measures, rendering them 

ineffective. 

High Cost of Enforcement: Legal action against individual pirates can be 

costly and time-consuming, making it impractical for widespread use. 

Need for a New Approach: 

The limitations of traditional anti-piracy measures highlight the need for a 

more proactive and user-centric approach. This research proposal 

explores the potential of employing machine learning and user behavior 
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analysis to identify and prevent software piracy attempts before they 

occur. 

Problem Statement 

Frequently, measures against piracy are reactive and impede users who 

have legitimate intentions. A proactive strategy focused on the user that 

can foresee and obstruct attempts at piracy before they happen is 

essential. 

Research Objectives 

Investigate the feasibility of employing machine learning algorithms to 

identify patterns associated with software piracy. 

Develop a machine learning model capable of analyzing user behavior and 

system configurations to predict potential piracy attempts. 

Evaluate the effectiveness of the proposed model in identifying and 

preventing software piracy. 

Analyze the impact of user behavior analysis on user experience and 

suggest methods to minimize potential friction. 

Research Scope 

The study aims at crafting a machine learning algorithm dedicated to 

detecting and thwarting software piracy within certain apps or platforms. It 

deliberately leaves out extensive piracy distribution systems, 

concentrating instead on the actions of single users. 
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 Exclusions: 

Large-Scale Piracy Networks: The research will not delve into the 

distribution networks that supply pirated software. The focus is on 

individual user actions within a specific platform. 

Hardware-Based Piracy: Methods that involve copying software onto 

physical media (e.g., CDs) will not be a primary target. The focus is on 

digital piracy within the chosen software platform. 

Potential Areas for Future Research: 

Expanding the model to encompass a broader range of software 

applications and platforms. 

Investigating the integration of the model with existing anti-piracy 

measures. 

Exploring the application of this approach to combat piracy of other digital 

content (e.g., music, movies). 

Literature Review 

Existing Research on Software Piracy: 

Siponen, M., & Vance, A. (2016). A behavioral model of software piracy. MIS 

Quarterly, 40(1), 1-31. This study investigates the psychological factors 

influencing user decisions to pirate software. 

Chen, H., & Yao, X. (2009). A dynamic pricing model for software 

considering piracy. European Journal of Operational Research, 192(1), 127-

137.** This research explores the potential of dynamic pricing strategies to 

deter software piracy. 
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Al-Shami, S. S., & Hassan, T. A. (2017). Software piracy and its impact on 

the software industry: A systematic literature review. Journal of King Saud 

University - Computer and Information Sciences, 29(4), 709-722.** This 

review provides a comprehensive overview of existing research on software 

piracy and its impact. 

 

Machine Learning in Cybersecurity: 

Meng, J., Zhao, S., & Wang, X. (2019). A survey on machine learning for 

software security. Journal of Computer Science and Technology, 34(2), 

260-276.** This survey explores various applications of machine learning 

in software security, including anomaly detection. 

Wang, Y., Zhang, Y., & Qin, X. (2020). Anomalous behavior detection for 

website security based on machine learning. Computers & Security, 92, 

101724.** This research demonstrates the use of machine learning for 

anomaly detection in website security, highlighting its potential application 

in software piracy detection. 

Xiao, Y., Liu, B., & Liu, Y. (2018). Anomaly detection using long short-term 

memory neural network for intrusion detection. IEEE Access, 6, 38924-

38932.** This study demonstrates the effectiveness of LSTM networks for 

anomaly detection in intrusion detection systems, suggesting its potential 

application in software piracy detection. 

Al-Khateeb, M. A., & Abdullah, M. T. (2020). Machine learning in software 

vulnerability analysis: A survey. Journal of Network and Computer 

Applications, 166, 102695.** This survey summarizes machine learning 
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applications in software vulnerability analysis, which can be leveraged to 

identify potential software piracy exploits. 

This research project is solidly grounded on these studies, which reveal the 

promise of utilizing machine learning methods for analyzing user behavior 

and identifying irregularities in cybersecurity tasks. 

Research Methodology 

Data Collection: User activity data will be collected from a specific 

software application or platform, including software usage patterns, 

system configurations, and licensing information. Additionally, publicly 

available datasets on software piracy behavior may be incorporated. 

Data Preprocessing: The collected data will be cleaned, normalized, and 

transformed to ensure its suitability for machine learning algorithms. 

Feature Engineering: Relevant features will be extracted from the 

preprocessed data that represent user behavior and system configurations 

potentially indicative of piracy attempts. This may involve creating new 

features based on combinations of existing data points. 

Machine Learning Model Selection and Training: Different machine 

learning algorithms suitable for anomaly detection will be evaluated, such 

as: 

Support Vector Machines (SVMs) 

Random Forests 

Isolation Forests 
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Long Short-Term Memory (LSTM) networks (for analyzing sequential user 

behavior) 

The chosen models will be trained on the prepared dataset, allowing them 

to learn the patterns associated with legitimate user behavior. 

Model Testing and Evaluation: Models that have undergone training will 

undergo assessment on an independent test set, to gauge their capability 

in pinpointing potential piracy efforts. Performance of various models will 

be compared utilizing metrics like precision, recall, accuracy, and the F1-

score to evaluate their effectiveness.  

Model Optimization: Based on the evaluation results, the model with the 

best performance will be further optimized through hyperparameter tuning. 

User Experience Analysis: The impact of user behavior analysis on user 

experience will be evaluated through user surveys and feedback 

mechanisms. This will help identify potential friction points and suggest 

methods to minimize them, such as providing clear explanations for 

account verification or offering alternative licensing options. 

Deployment and Monitoring: The final model will be deployed within the 

software application or platform to monitor user behavior and identify 

potential piracy attempts in real-time. The model's performance will be 

continuously monitored and updated as needed to adapt to evolving piracy 

techniques. 
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Expected Outcomes 

A machine learning model that uses user behavior and system variables to 
detect patterns linked to software piracy efforts.  

Decreased rates of software piracy on the selected platform or application. 
reduced interference caused by anti-piracy methods, leading to an 
improved user experience. 

 A cutting-edge method for detecting software piracy that can be modified 
and applied to other software programs. 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 
 

Gantt Chart 

 

 

Task 

Duration  

(Week) 

Start  

Week 

End  

Week 

Literature review  2 1 2 

Data Collection  3 3 5 

Data 

Preprocessing  

2 6 7 

Feature 

Engineering  

2 8 9 

Machine learning 

model & 

selection training  

3 10 12 

Model Testing & 

Evaluation  

2 13 14 

User experience 

analysis  

2 15 16 

Model 

refinement  

2 17 18 

Report Writing & 

refinement 

2 19 20 
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