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Abstract

Crime poses a significant threat to the security and jurisdiction of any nation. Consequently, crime analysis has gained
increasing importance as it involves discerning the when and where of criminal activities through the analysis of spatial
and temporal data. Traditional methods such as paperwork, reliance on investigative judges, and statistical analysis
have proven inefficient in accurately predicting the time and location of crimes. However, the integration of machine
learning and data mining techniques into crime analysis has led to a substantial improvement in the accuracy of crime
analysis and prediction. This study delves into various aspects of criminal analysis and prediction using a range of
machine learning and data mining methods. It aims to provide a succinct overview of how these algorithms are
employed in crime prediction, based on the accuracy metrics of previous research. The intention is not only to inform
crime researchers about these techniques but also to support future endeavors in refining crime analysis. This review
study encompasses an exploration of crime definitions, challenges in prediction systems, and classifications,
accompanied by a comparative analysis. Through a comprehensive examination of the literature, it becomes evident
that supervised learning approaches have been the predominant choice for crime prediction in numerous studies,
surpassing other methodologies. Furthermore, Logistic Regression emerges as the most robust method for predicting

crime based on existing research findings.
Keyword: Crime prediction, GIS, Cluster, Data Mining.

INTRODUCTION

Law violations pose a significant threat to the functioning of the
justice system and demand effective measures for prevention.
Computational crime prediction and forecasting can play a
pivotal role in enhancing the safety of urban areas. The
complexity of handling vast volumes of intricate data within big
data sets makes it challenging to make timely and accurate
predictions regarding criminal activities. This presents both
challenges and opportunities in the realm of computational
crime prediction.

The accuracy of predicting crime rates, types, and high-risk
locations based on historical patterns remains a pressing issue.
Despite substantial research efforts, there is a persistent need for
robust prediction algorithms that can guide law enforcement
efforts, particularly in targeting police patrols toward potential
criminal events [1].

Crime analysis, as a methodology, is employed to identify areas
with high crime incidences, but it is by no means a
straightforward process. In 2020, Geographical Information
Systems (GIS) emerged as a non-machine learning tool used for
analyzing temporal and spatial data. GIS, employing crime
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hotspot techniques primarily dependent on crime types, aimed
to reduce crime rates [2].

Crime rate prediction can be defined as a method to create
systems that discern future crime patterns, aiding law
enforcement in solving crimes and subsequently reducing crime
rates in the real world. On the other hand, crime forecasting
involves predicting crimes far into the future, sometimes years
ahead, to enhance crime prevention efforts. This can be achieved
by utilizing time series approaches to identify future crime
trends from time series data.

In the realm of crime analysis within data mining, various
methods are employed, including statistical approaches [3] [4]
[5], visualization techniques [6] [7] [8], unsupervised learning,
and supervised learning methods [9] [10] [11]. Visualization
methods encompass presenting connections between geographic
views and other crime-related data, such as geographic profiling,
GIS-based crime mapping [12] [13] [14], crime prediction, and
asymmetric mapping [15] [16] [17]. Additionally, clustering
methods, which have gained popularity, are employed to
uncover patterns and groups within crime data, contributing to
criminal behavior analysis, crime pattern recognition, criminal



association analysis, and incident pattern recognition [18] [19]
[20].

The development of machine learning algorithms has
significantly advanced crime data analysis. These algorithms
have been utilized to preprocess and cluster data, extract crime
locations from raw data [21], and apply both supervised and
unsupervised machine learning models to analyze data patterns
based on time and location of crimes, leading to more precise
predictions [22]. Furthermore, machine learning algorithms
have been instrumental in investigating the factors contributing
to crime in specific areas by analyzing historical data collected
from previous years in those regions [23].

In recent times, the development of classification algorithms,
particularly machine learning algorithms, has further bolstered
crime prediction [24]. Researchers have endeavored to correlate
time with crime by considering various factors, aiding in the
resolution and prevention of crimes. In 2018, Fourier series was
proposed as an analytical technique to establish flexible
mathematical models for time-periodic effects, demonstrating
the effectiveness of analytical techniques in linking time with
crime prediction, although its applicability may vary depending
on the type of crime [25].

While machine learning algorithms are widely employed in the
field of crime prediction, they are not without limitations and do
not surpass the utility of data mining techniques, each offering
its own performance characteristics and outcomes.

This study's primary objective is to acquaint readers with
previous research and the corresponding levels of accuracy
achieved, presented in tabular format. Its main contribution lies
in presenting applications of machine learning and data mining
in crime prediction, categorizing studies based on different
techniques, and providing concise overviews of each
methodology used for mining crime data. Additionally, the study
identifies some challenges faced by developers of such systems.
However, there are limitations to the existing body of work,
including the lack of extensive geographical coverage, limited
generality when applying the same system to different crime
datasets, scarcity of studies focusing on predicting criminal
actions, and challenges researchers encounter due to missing or
duplicated information within online crime datasets.

CRIME DEFINITION AND DESCRIPTION

Law violations pose a significant threat to the functioning of the
justice system and demand effective measures for prevention.
Computational crime prediction and forecasting can play a
pivotal role in enhancing the safety of urban areas. The
complexity of handling vast volumes of intricate data within big
data sets makes it challenging to make timely and accurate
predictions regarding criminal activities. This presents both
challenges and opportunities in the realm of computational
crime prediction.

The accuracy of predicting crime rates, types, and high-risk
locations based on historical patterns remains a pressing issue.
Despite substantial research efforts, there is a persistent need for
robust prediction algorithms that can guide law enforcement
efforts, particularly in targeting police patrols toward potential
criminal events [1].

Crime analysis, as a methodology, is employed to identify areas
with high crime incidences, but it is by no means a
straightforward process. In 2020, Geographical Information
Systems (GIS) emerged as a non-machine learning tool used for
analyzing temporal and spatial data. GIS, employing crime
hotspot techniques primarily dependent on crime types, aimed
to reduce crime rates [2].
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Crime rate prediction can be defined as a method to create
systems that discern future crime patterns, aiding law
enforcement in solving crimes and subsequently reducing crime
rates in the real world. On the other hand, crime forecasting
involves predicting crimes far into the future, sometimes years
ahead, to enhance crime prevention efforts. This can be achieved
by utilizing time series approaches to identify future crime
trends from time series data.

In the realm of crime analysis within data mining, various
methods are employed, including statistical approaches [3] [4]
[5], visualization techniques [6—8], unsupervised learning, and
supervised learning methods [9] [10] [l1]. Visualization
methods encompass presenting connections between geographic
views and other crime-related data, such as geographic profiling,
GIS-based crime mapping [12] [13] 14], crime prediction, and
asymmetric mapping [15] [16] [17]. Additionally, clustering
methods, which have gained popularity, are employed to
uncover patterns and groups within crime data, contributing to
criminal behavior analysis, crime pattern recognition, criminal
association analysis, and incident pattern recognition [18] [19]
[20].

The development of machine learning algorithms has
significantly advanced crime data analysis. These algorithms
have been utilized to preprocess and cluster data, extract crime
locations from raw data [21], and apply both supervised and
unsupervised machine learning models to analyze data patterns
based on time and location of crimes, leading to more precise
predictions [22]. Furthermore, machine learning algorithms
have been instrumental in investigating the factors contributing
to crime in specific areas by analyzing historical data collected
from previous years in those regions [23].

In recent times, the development of classification algorithms,
particularly machine learning algorithms, has further bolstered
crime prediction [24]. Researchers have endeavored to correlate
time with crime by considering various factors, aiding in the
resolution and prevention of crimes. In 2018, Fourier series was
proposed as an analytical technique to establish flexible
mathematical models for time-periodic effects, demonstrating
the effectiveness of analytical techniques in linking time with
crime prediction, although its applicability may vary depending
on the type of crime [25].

While machine learning algorithms are widely employed in the
field of crime prediction, they are not without limitations and do
not surpass the utility of data mining techniques, each offering
its own performance characteristics and outcomes.

This study's primary objective is to acquaint readers with
previous research and the corresponding levels of accuracy
achieved, presented in tabular format. Its main contribution lies
in presenting applications of machine learning and data mining
in crime prediction, categorizing studies based on different
techniques, and providing concise overviews of each
methodology used for mining crime data. Additionally, the study
identifies some challenges faced by developers of such systems.
However, there are limitations to the existing body of work,
including the lack of extensive geographical coverage, limited
generality when applying the same system to different crime
datasets, scarcity of studies focusing on predicting criminal
actions, and challenges researchers encounter due to missing or
duplicated information within online crime datasets.

CHALLENGES OF PREDICTION SYSTEMS

Researchers and government security agencies encounter
several challenges when attempting to predict the location and
timing of crimes, as well as in selecting the most effective
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methods for doing so. Furthermore, computer science

researchers employing machine learning, data mining, and

spatial-temporal data face their own set of obstacles. In 2012 and

2016, near-repeat-victimization and repeat - victimization

methods were introduced to forecast crimes in residential areas,

streets, and regions. These methods propose that when a crime
occurs in a specific area, there is a significant likelihood of an

increased occurrence of other crimes in the same vicinity [27]

[28].

Challenges faced by developers of crime prediction systems

include:

a. The substantial volume of data necessitates extensive storage
capacity.

b. Crime-related data often exist in diverse formats, such as text,
images, graphs, audio, relational data, unstructured data, and
semi-structured data [29]. Consequently, the process of
converting these data into a comprehensible format presents
a challenge.

c. In the realm of machine learning, accurately assigning the
appropriate label (e.g., prediction

or output) to an instance (e.g., context or input) poses a
significant challenge.

d. Selecting the most suitable data mining algorithm that can
yield superior results compared to the currently utilized
algorithms is another challenge.

e. Environmental and contextual factors, such as the presence or
absence of law enforcement and weather conditions, exert an
influence on the likelihood of criminal activity.

These factors can lead crime prediction algorithms to make

substantial errors. To attain high prediction accuracy, any crime

forecasting system must account for these environmental and
contextual variations.

CRIME DATASETS

Crime-related data are collected from a wide array of sources,
encompassing police reports, social media posts, news articles,
and criminal records. The aggregation of such extensive data can
be a challenging task [30]. These datasets can be found online in
many countries or are obtained directly from police departments.
In our research, we observed that the Chicago crime dataset is a
popular choice for crime prediction systems. This is likely due
to the city's large population and high crime rates, making it a
valuable resource for studying and predicting criminal activity.

Table 1A. Crime Type: Felony

Crime Description

Murder / Non-negligent or intentional killing refers to the act of one person

homicide causing the death of another. This encompasses a range of situations,
including suicides, fatalities resulting from negligence or accidents,
intentional assaults leading to murder, and cases of justifiable
homicides, which are typically categorized as aggravated assaults.

Burglary Trespassing into a building with the intent to steal or commit a serious
crime, or attempting to forcibly enter, is referred to as burglary.

Forcibly Forcing a female, regardless of her age, into a sexual assault against her

rape will through physical coercion is termed as rape. This encompasses
instances of sexual assaults where there is a
use of force or threat, leading to non-consensual sexual acts.

Illegal drug | This involves illegal activities related to drugs, such as drug trafficking

selling and drug distribution, which encompass selling, transporting, and
distributing narcotics. These actions are classified as federal crimes and
are considered felonies, carrying significant penalties under the law.
Robbery This refers to the act of trying to take something valuable from someone
by using force or threats, which instill fear in the victim, and it can
involve taking an item from their possession, control, or care.
Aggravated = An unlawful assault where one person attacks another, often using a
assault, weapon, resulting in the victim experiencing significant bodily harm or
battery obvious severe injuries.
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Crime Description

Arson Maliciously setting fire to, or intentionally attempting to burn, a motor
vehicle, dwelling house, public building, aircraft, or someone else's
personal property, with or without the intent to defraud, is referred to as
arson.

Forgery Counterfeiting is the act of duplicating, mimicking, or modifying

something without proper authorization or legal right, with the aim to
deceive or defraud by presenting the altered item as genuine or original,
often for the purpose of buying or selling while intending to deceive or
commit fraud.

Table 1B. Crime Type: Misdemeanor

Description
This refers to the unlawful act of removing or taking property from
someone else's possession, whether by physically carrying it, leading
it away, riding it away, or any other means. Examples of such acts
include stealing motor vehicle parts, bicycle theft, shoplifting, and
pickpocketing.
A deliberate misrepresentation of the truth with the intention of
convincing another individual or entity to relinquish a legal right or
something valuable is known as fraud
Embezzlement | This signifies the unlawful act of an individual diverting or
appropriating for their own purposes property, money, or another
valuable item that has been entrusted to their care and custody.
It involves the actions of receiving, selling, buying, concealing,
possessing, or transporting any property while being aware that it has
been acquired through illegal means, such as fraud, theft, robbery,
burglary, or embezzlement. These actions may also include attempted
involvement in such activities.
This pertains to the deliberate act of damaging, altering, defacing, or
harming any property, whether it's privately owned or public,
personal or real estate, without the consent of the owner or the person
in control or custody of it. This can include actions like tearing,
marking, painting, cutting, breaking, drawing, covering with filth, or
any other such means. The concept also encompasses attempted acts
of this nature.
This involves the unlawful act of betting or wagering money on
something of value, participating in, promoting, assisting, or
operating betting activities, sharing betting information or
transmitting it, as well as engaging in the acquisition, production,
sale, or transportation of gambling equipment, devices, or goods.
This refers to the act of consuming alcohol to an extent where one's
mental abilities, faculties, and physical coordination are significantly
compromised or impaired.

Crime
Larceny-theft

Fraud

Stolen
property

Vandalism

Gambling

Drunkenness

Table 1C. Crime Type: Infraction and Wobblers

Crime Description

Overtime Staying in a designated parking area for a duration exceeding the time

parking limit indicated.

Speeding It is a document issued by a police officer to a driver who has

ticket exceeded the speed limit, indicating that the driver is required to pay
a fine.

Tailgating This describes the hazardous and unlawful practice of driving in
close proximity to the vehicle in front. If the driver of the leading
vehicle were to suddenly apply the brakes, the
tailgating driver faces a significant risk of a potential and
unavoidable collision.

Weapons This involves the act of holding, carrying, or engaging in actions that

violation breach local ordinances or laws prohibiting the sale, concealment,
transportation, possession, purchase, production, or use of sharp
cutting tools, incendiary devices, explosives, firearms, and related
items.

RELATED WORK

The advent of extensive data resources has revolutionized the
application of machine learning and data mining techniques,
providing law enforcement with powerful tools for crime
detection and reduction. Proper parameter selection in these
techniques enables law enforcement agencies to effectively
analyze data, uncover links between criminal activities, and
identify patterns and trends, ultimately enhancing their ability to
combat criminal activities more efficiently [5].

This section delves into a discussion and analysis of prior
research in this domain, which encompasses a wide range of
approaches. Some studies focus on crime analysis and
prediction, while others apply Artificial Intelligence (Al),
machine learning, or data mining, which are subfields of Al, to
forecast violent crimes using spatial and temporal data.



During our survey, we identified five significant surveys or
overviews related to crime prediction and machine learning or
data mining. The earliest one dates back to 2011, where various
methods were explored for extracting spatial patterns, known as
spatial data mining (SDM) algorithms. These methods included
co-location mining, spatial clustering, spatial hot spots, spatial
outliers, spatial auto-regression, conditional auto-regression,
and geographically weighted regression. This survey
highlighted the effectiveness of these SDM algorithms and their
practical applicability, emphasizing the need for additional
methods to validate the hypotheses generated by these
algorithms [32].

In 2015, researchers investigated crime prediction using data
mining and machine learning techniques. They considered a
variety of crime-related variables and found that factors such as
age, alcohol consumption, hot spots, media exposure, and
certain policies did not significantly affect crime rate
predictions.

While the discussion was insightful, the study lacked a
comprehensive conclusion [33].

In 2016, another survey analyzed over 100 applications of data
mining in the context of crime. Researchers provided a concise
summary by presenting a table that listed the techniques used
alongside specific software, the relevant study areas, and the
expected uses and functions. They recommended improving the
utility of data mining techniques in crime data analysis through
enhanced training and education [34].

n 2019, a systematic review of crime prediction and data mining
studies conducted between 2004 and 2018 classified research
works based on the data mining techniques employed. This
analysis revealed a common challenge: as datasets grew in size,
the overall performance of the systems decreased. This
observation was consistent across 40 covered papers [35].
Finally, in 2020, another systematic review focused on spatial
crime forecasting. This study analyzed 32 papers published from
2000 to 2018, presenting detailed information on the research's
spatial and temporal aspects, crime data, and forecasting
methodologies. It also provided multiple summaries, including
the top four proposed methods, the best-proposed methods, and
the baseline methods applied in the selected papers. The study
discussed the strengths, weaknesses, threats, and opportunities
of these papers and concluded that the spatial continuity of
algorithms should not be overlooked in future research [2].

CLASSIFICATION OF PREDICTION SYSTEMS

In the realm of machine learning, classification within prediction

systems involves creating a model that can elucidate the

categories or classes of data. The primary goal of this model is

to predict the class of objects that lack a known class label. In

the real world, law enforcement agencies grapple with the

challenge of managing a vast number of criminal activities.

Given the escalating crime rates, there is an imperative to

leverage data mining in conjunction with police efforts to predict

and subsequently mitigate these criminal cases. As emphasized,

technology, particularly computer science tools, is indispensable

in expeditiously addressing this issue. Prediction systems can be

categorized based on various factors [36]:

a. In terms of methodologies, they can be classified into
machine learning and data mining approaches.

b. Concerning the type of prediction, they may fall into spatial
or temporal prediction categories.

c. Regarding the dataset, prediction systems can be further
divided into image prediction and data prediction.
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COMPARISON STUDY: CRIME PREDICTION VS
CLASSIFICATION APPROACHES

This section presents Tables 2 and 3, which compile literature
surveys of machine learning and data mining algorithms
employed with various datasets across different cities globally.
Furthermore, it conducts a comparative analysis between
machine learning and data mining techniques concerning their
application in border crime prediction systems. These tables
provide a comprehensive overview of each selected paper,
offering key details to aid fellow researchers in identifying the
most effective categories of crime prediction techniques. In
essence, these two tables elucidate the utilization of machine
learning and data mining algorithms in the context of crime
prediction, aligning with the objectives of this survey.

These tables include references to the selected papers, the
machine learning or data mining algorithms employed, the
sources of the datasets used, and the accuracy achieved by each
algorithm with respect to specific datasets for various cities. The
subsequent section delves into a discussion of research works in
crime prediction, segregating them into those adopting machine
learning approaches and those leveraging data mining methods.

A. Machine learning and crime prediction

The field of crime prediction has received extensive attention
due to its profound societal implications. Machine learning
algorithms have been instrumental in addressing crime
prediction and forecasting challenges. These algorithms have
proven successful in predicting spatial crime patterns. In 2006,
the Support Vector Machine (SVM) algorithm was employed to
predict crime locations in Columbus, Ohio, USA. SVM utilized
both random and clustering approaches for training and testing
datasets, thereby predicting hotspots and enhancing
effectiveness [37]. These algorithms have been instrumental in
exploring the link between crime occurrences and motivating
factors. For instance, in 2013, a Logistic Regression (LR)
algorithm was used to forecast the relationship between burglary
crimes and various factors, such as time of day, day of the week,
barriers, connectors, and repeated victimization. However, this
model proved less effective for larger geographic areas [38].

Table 2. Survey on Crime Prediction Research Works with
Machine Learning

Year Method

Dataset Classification technique

London mobile and crime data RF 70
Portland data RNN 75

2014 Machine learning
2017 Machine learning

LST™M 81
GRU 81
2017 Machine learning UCI machine learning repository website DT (J48) 94.25
2017 Machine learning Chicago, Illinois (image dataset) SVM 67.01
KDE 66.33
DNN 84.25
2018 Machine learning Chicago crime data DT 38
RF 59
Neural network 81
2018 Machine learning Vancouver police department KNN 39.9
Boosted decision 43.2
2018 Machine learning Chicago crime data RNN 741
Portland crime data 63.8
Chicago crime data CNN 72.7
Portland crime data 62.9
2018 Machine learning Taoyuan/Taiwan DNN 83
KNN 87
SVM 88
2018 Machine learning Chicago crime data KNN 78
NB 64
DT 78
2021 Machine learning Chicago crime data LR 20
DT 66
RF 77
MLP 87
NB 73
SVM 66
XGBoost 94
KNN 88
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Year Method Dataset Classification technique Acc. %
Los Angeles crime data LR 48
DT 60
RF 43
MLP 84
NB 71
SVM 60
XGBoost 88
KNN 89

2021 Machine learning
2021 Machine learning

Bangladesh crime data LR 73.6
Baltimore city Logistic regression 95

Neural network 94
2021 Machine learning New York crime data SVM 43
RF 50
XGBoost 52

In 2015, crime prediction in southern US states was conducted
using the Random Forest (RF) method. This approach was
optimized by applying the SmoteR algorithm to identify more
dangerous crimes. The study was further enhanced using R
software, with density and population as real value selections
[39]. Furthermore, the auto-regressive approach was adopted to
predict and forecast the number of crimes occurring
simultaneously in urban areas [40]. In 2017, the Naive Bayes
(NB) algorithm was proposed to predict crime incidents based
on historical data reflecting previous crimes in the same
location. Additionally, the NB model was compared with the
Decision Tree (DT) algorithm to assess performance, with NB
outperforming DT despite DT's computational complexity [41].

In 2020, numerous research efforts introduced innovative
methodologies. One study fused three methods - Long short-
term memory (LSTM), Residual neural network, and Graph
convolutional network - to extract spatial-temporal features for
predicting crimes in Chicago. Evaluation metrics like Root mean
square error and Mean absolute error were used to assess the
method's performance [42]. Another study introduced a crime
network for spatiotemporal data, utilizing Convolutional neural
network (CNN) for the automated prediction of crime time and
location [43]. Additionally, a Recurrent neural network (RNN)
with LSTM was integrated to design a time series crime
prediction system for Addis Ababa [44]. In yet another study, the
severity level of crime in Boston was studied and predicted using
machine learning algorithms such as SVM, NB, LR, and DT.

These machine learning endeavors have significantly

contributed to understanding how crime behavior evolves over

time. Several conclusions emerged from the survey presented in

Table 2:

a. The choice between Deep neural network (DNN) and SVM
depends on the dataset type, with DNN being more suitable
for image crime datasets and SVM for text datasets.

b. The dataset significantly influences accuracy, as employing
the same system on different crime datasets can yield notably
different results.

c. Among machine learning approaches, the highest accuracy
in crime prediction was achieved.

d. Logistic Regression (LR) demonstrated the highest accuracy
among various machine learning algorithms.

e. When employing the RF method, the achieved accuracy was
relatively low compared to other methods.

f. Standard deviations of crime prediction accuracies showed
that SVM outperformed LR, achieving an accuracy of 71.9%
and surpassing all other machine learning algorithms in
terms of standard deviation results.

The highest accuracy in crime prediction results was often

attained through the machine learning logistic regression

method. For instance, it reached 95% for Baltimore city [48].

Algorithms such as XGBoost and Logistic Regression also

demonstrated high accuracy levels of 94% and 90%,
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respectively [1]. However, it's essential to note that the same
algorithm may perform differently with distinct datasets,
underscoring the dataset's significant influence on crime
prediction outcomes.

B. Data mining and crime prediction

In 2011, specialized data mining and technology techniques
were introduced to extract patterns from spatial and temporal
data. These methods involved geospatial analysis and were
applied to predict residential burglaries in Portland using a
dataset that included both spatial and temporal information.
Various algorithms, including Naive Bayes (NB), Support
Vector Machines (SVM), Decision Trees (DT), and K-Nearest
Neighbors, were employed to forecast crimes. The results were
compared, highlighting the effectiveness of neural networks in
handling complex systems [57]. However, the usefulness of
pattern extraction was somewhat limited due to the intricate
relationships within the spatial data [32].

In 2016, high accuracy was achieved through the utilization of
different Decision Tree algorithms for extracting insights from a
dataset with 1994 instances and 128 attributes. A comparison
was made between these algorithms, and the data were
visualized using scatter plots to identify areas with varying
levels of crime severity based on historical data [58].

Table 3. Survey on Crime Prediction Research Works with
Data Mining

TABLE 3 - SURVEY ON CRIME PREDICTION RESEARCH WORKS WITH DATA
MINING
Year | Method Dataset Classification technique Acc.%
2013 Data Different states of USA DT 83.9
mining
2014 Data India crime data WEKA on two K-mean 93.62 for C1
mining clusters
93.99 for C2
2015 Data Denver crime data NB 51
mining
DT 42
Los Angeles crime data
NB 54
DT 43
2017 Data Chicago crime data DT 759
mining
RF 83.39
NB 77.64
2021 Data Bangladesh crime data
mining NB 69.5
KNN 76.9
2021 Data Indian and Bangalore
mining | crimes data KDE 77.49

In the same year, data mining algorithms were developed to
classify crimes based on their types and time-related factors,
such as academic schedules. These classifiers were used to
predict the risk of crime severity in Denver between 2010 and
2015 [59].

In 2020, the Autoregressive Integrated Moving Average
(ARIMA) technique was implemented to predict time series
data, and the results were visualized using data mining tools.
This technique demonstrated that regression models could
effectively predict future crimes using historical newsfeed data
[60].



Several important conclusions emerged from this survey:

a. Table 3 provides a comparative analysis of various
algorithms used to address the challenge of crime prediction.
These algorithms, such as Decision Trees (DT), Naive Bayes
(NB), Random Forest (RF), and others, were applied
individually or in combination to specific datasets and cities.
This offered a significant challenge to these algorithms to
verify their effectiveness and accuracy in crime prediction.

b. The survey in Table 3 highlights the algorithms that achieved
the highest accuracy in crime prediction.

c. According to reference [61], the K-means algorithm
demonstrated the highest accuracy among the various data
mining algorithms.

d. Analyzing the standard deviations of crime prediction
accuracies for each algorithm revealed that the Decision Tree
(DT) algorithm outperformed the Naive Bayes (NB)
algorithm, achieving an accuracy of 18.9%.

In previous studies, Decision Trees and Neural Networks

recorded an impressive 94% accuracy for different datasets in

references [48] and [51], showcasing their capabilities in
machine learning algorithms. Furthermore, the K-means data
mining algorithm achieved accuracy rates of 93.62% for cluster
one and 93.99% for cluster two when applied to crime data in
India [61].

CONCLUSION

The results indicate that data mining methods have achieved
higher accuracy in crime prediction compared to machine
learning methods. However, on average, machine learning tends
to outperform data mining in this task. When we examine the
standard deviation of crime prediction accuracies for both
machine learning and data mining, it becomes evident that
machine learning algorithms exhibit more consistency and
perform better than data mining algorithms.

In summary, the comparison of machine learning and data
mining algorithms for crime prediction systems suggests that the
choice of an algorithm may depend on the specific dataset type
(e.g., image, text, video, or voice dataset). It's also worth noting
that certain algorithms excel on average but may not work as
effectively with other types of datasets. It's important to mention
that this survey did not cover crime prediction methods
involving deep learning algorithms due to time limitations.
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