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ABSTRACT

The prevalence and diversity of drug-related crimes in societies have grown to such an extent that stakeholders
involved in combating this issue have been compelled to leverage legal and judicial systems to address it.
Consequently, the concept of crime prediction has gradually entered the framework of criminal justice systems. In
this regard, criminal justice systems have employed data mining techniques to adopt preventive policies aimed at
combating drug-related crimes. The importance of data mining lies in its ability to transform the process of
predicting drug-related crimes into a classification problem, wherein various features are utilized to uncover hidden
knowledge. Essentially, this knowledge constitutes a classification system designed for the automatic identification
of individuals with prior criminal records. This study employs a descriptive-analytical methodology with a
quantitative survey approach. The statistical population comprises judicial case files of convicted individuals from
the Enforcement of Judgments Office in Shahriar County, collected during the years 2017—2018. A unique dataset
was created from this data, dividing the collected features into two classes: individuals with no prior criminal record
and those with prior records. The algorithms examined in this study include multilayer perceptron, logistic
regression, decision trees, naive Bayes, J48, and self-organizing networks. Data analysis was conducted using the
WEKA software. The findings indicate, first, that the naive Bayes classification algorithm outperformed other
algorithms in terms of accuracy and efficiency. However, the accuracy levels achieved by other algorithms were also
notably high, reflecting the quality of the features. Second, data mining methods can play a significant role in
predicting drug-related crimes. Based on the study’s results, it can be concluded that one of the primary methods
for crime prediction is uncovering patterns of criminal behavior, a capability that data mining has provided to a
considerable extent.
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EXTENDED SUMMARY

Introduction
Drug addiction is one of the most pressing global issues, affecting individuals and societies alike with
both direct and indirect repercussions. It poses severe challenges in health, economic, social, and
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legal dimensions, leading nations to adopt punitive and preventive measures within their criminal
justice systems. Historically, punitive approaches dominated responses to drug-related crimes.
However, there has been a shift toward preventive and rehabilitative frameworks to address the
underlying factors of criminal behavior (Aghababayi & Rezaei Zadfar, 2014).

The concept of crime prediction, particularly for drug-related offenses, has gained prominence as
justice systems recognize the potential of data-driven approaches. Leveraging the capabilities of data
mining, criminal justice systems can now classify individuals with prior criminal records and predict
patterns in drug-related crimes (Agarwal et al., 2013). By analyzing historical data, data mining not
only predicts outcomes but also assists in uncovering hidden insights that facilitate better decision-
making processes (Corso et al., 2016). The Iranian criminal justice system has also embraced this
transition, moving towards integrating data mining to enhance predictive and preventive policies
against drug-related crimes (Zahedi & Zare Mirkabad, 2014).

The prevalence and diversity of drug-related crimes in societies have grown to such an extent that
stakeholders involved in combating this issue have been compelled to leverage legal and judicial
systems to address it. Consequently, the concept of crime prediction has gradually entered the
framework of criminal justice systems. In this regard, criminal justice systems have employed data
mining techniques to adopt preventive policies aimed at combating drug-related crimes. The
importance of data mining lies in its ability to transform the process of predicting drug-related
crimes into a classification problem, wherein various features are utilized to uncover hidden
knowledge. Essentially, this knowledge constitutes a classification system designed for the automatic
identification of individuals with prior criminal records.

Methods and Materials

The study employed a descriptive-analytical methodology combined with a quantitative survey
approach. The dataset was created from judicial case files of drug-related offenders from Shahriar
County’s Enforcement of Judgments Office during 2017—2018. It included demographic variables
such as age, marital status, and education levels, alongside specific details of offenses categorized by
substance type.

Data preprocessing involved cleaning incomplete or noisy data and normalizing numerical variables.
Features were classified into two categories: individuals with prior records and those without.
Algorithms including multilayer perceptron, logistic regression, decision trees, naive Bayes, J48, and
self-organizing networks were implemented for analysis using the WEKA software.

Findings

The analysis revealed distinct patterns and insights regarding drug-related crimes. The age group
18—24 exhibited the highest frequency of offenders, whereas individuals aged 65 and above
constituted the lowest. Educational background correlated with the distribution of offenders, with
those holding a bachelor’s degree forming 25% of the dataset. Gender analysis showed that 80% of
offenders were male, and cannabis-related offenses were the most common, while crack-related
crimes were the least.

Classification models evaluated offenders across two classes: those with prior records and those
without. Among the algorithms tested, naive Bayes demonstrated the highest accuracy in identifying
patterns, with notable efficiency in distinguishing between the two classes. Logistic regression and
decision trees also performed effectively, achieving high rates of correct classifications.
Discussion and Conclusion

The findings underscore the significant potential of data mining in enhancing criminal justice
systems, particularly for predicting and preventing drug-related crimes. By identifying patterns and
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leveraging historical data, data mining enables the development of informed strategies to mitigate
criminal behavior. Algorithms such as naive Bayes and multilayer perceptron emerged as effective
tools in distinguishing offenders with prior records, paving the way for targeted preventive
interventions.

The study highlights the importance of adopting data-driven approaches within criminal justice
frameworks. By integrating robust data analysis techniques, systems can shift from reactive to
proactive measures, reducing the prevalence of drug-related crimes. Furthermore, the findings
emphasize the need for continuous refinement of algorithms and methodologies to enhance
predictive accuracy and operational efficiency.

In conclusion, data mining provides a transformative capability to identify, predict, and prevent
drug-related crimes, ensuring better resource allocation and strategic planning within law
enforcement and judicial systems. Future research should explore hybrid models to combine
algorithmic strengths and enhance the effectiveness of crime prediction frameworks.
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