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Crime in an Analytical World: An Overview of Categorical Data Analysis in Criminology 
​ Criminology is an interdisciplinary branch of social science that focuses on various 
aspects of crime and the legal system. Important areas of criminology include criminal profiling, 
sentencing decisions, crime prevention, and law creation (Wilson, 2015). One key component 
that is fundamental to the criminology field is the use of analytical methods. From the very 
beginning of its conception, criminology has relied on the application of analytical techniques to 
crime-related data to successfully organize and convey key ideas and information (Tarling, 
1986). Criminologists often make use of categorical data in particular. In fact, the use of 
categorical data is evident in almost every step of the criminological approach.  
Exploring the incorporation of categorical data in criminology can help provide insight into what 
the discipline is about. The aim of this paper is to develop a critical overview of how categorical 
data have been included in the history, techniques, and applications of criminology, ultimately 
shaping the discipline as a whole.  
 

A History of Crime Analysis 
​ The early beginnings of criminology as a discipline can be traced back to the late 18th 
and early 19th centuries, with controversial figure Cesare Lombroso often credited as one of the 
first individuals to study criminology (Ferracuti, 1996; Mazzarello, 2011). Lombroso, an Italian 
physician and eugenicist, was most interested in the causes of criminality. Specifically, 
Lombroso thought that criminal behaviour was innately predisposed and could be largely 
identified through an individual’s biological and physical features. While Lombroso used 
analytical methods in his work, these methods were flawed, and he was often criticized for 
lacking the methodological rigour required for research (Ferracuti, 1996; Mazzarello, 2011; 
Wolfgang, 1961). Instead, the earliest uses of refined analytical methods in criminology can be 
largely credited to two figures - Adolphe Quetelet and André-Michel Guerry.  
 
Adolphe Quetelet (1796-1874) 
​ Adolphe Quetelet, a Belgian mathematician and astronomer, was among the first to apply 
analytic techniques to crime data. Specifically, Quetelet used statistics and categorical 
information to analyze patterns in crime data. (Beirne, 1987; Cullen & Wilcox, 2010; Kivivuori, 
2024). One of Quetelet’s most well-known applications of statistical techniques was his use of 
correlational analyses on offender data to determine individual factors associated with criminal 

behaviours. Through 
his analyses, Quetelet 
found that young men 
who were 
unemployed, living in 
poverty, and 
uneducated, had a 
higher likelihood of 
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committing crimes and receiving convictions. Taking this a step further, Quetelet broadened his 
scope of crime analyses to assess environmental factors, leading him to conclude that wealth 
inequality was highly influential in determining not only the rates of crime, but also what types 
of crimes were committed (Beirne, 1987; Cullen & Wilcox, 2010). To present his findings, 
Quetelet commonly made use of contingency tables, which allowed him to neatly organize 
categorical information (Figure 1) (Beirne, 1987).  
 
André-Michel Guerry (1802-1866) 
​ Another important figure essential to the 
development of analytic methods in crime 
research is André-Michel Guerry, a French 
lawyer. Like Quetelet, Guerry analyzed crime 
data to determine the patterns that existed, and 
how these patterns could inform criminality 
(Friendly, 2022; Kivivuori, 2024). One of 
Guerry’s earliest published analytical works on 
crime data was a collaboration with Italian 
geographer Adriano Balbi. Guerry and Balbi 
created a cartographic poster, also known as a 
choropleth map, in which crime rates and 
education levels were aggregated across 
geographical areas (Figure 2). This poster 
successfully allowed direct comparisons of 
crime data in a visually impactful and 
innovative way (Friendly, 2022; Kivivuori, 
2024). 

​ Following this, Guerry 
continued to expand on his work, 
using refined methods to analyze 
new crime-related questions, 
organize information, and inform 
criminal policy. Similar to 
Quetelet, Guerry presented 
tabulated frequencies of crime, 
segmented by numerous 
categorical variables (Figure 3) 
(Friendly, 2022). These tables 
demonstrate the early stages of 
organizing and breaking down 
crime data in an 
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easy-to-understand and refined way. Thus, the methods used by both Quetelet and Guerry paved 
the way for subsequent categorical analytic developments in criminology, ultimately shaping the 
discipline into what it is today.  
 

Criminology Methods of Today 
 ​ The field of criminology has come a long way from what it was during the time of 
Guerry and Quetelet. Modern-day criminologists have continued advancing the field by 
developing new and efficient ways to collect, organize, and communicate categorical crime data. 
These methods range from simple to complex, and are often essential when conducting crime 
research. Examples of categorical data methods used in criminology include subsetting, 
mapping, and data scraping.  
 
Data scraping 
​ During the 19th century, early criminologists and statisticians relied on physical 
record-keeping to aggregate crime data for their analyses (Shoemaker & Ward, 2017). Now, with 
the rise of the internet, criminologists rely heavily on information located in online databases 
(Brewer et al., 2021; Chan & Moses, 2016; Su, 2023). These online databases often contain large 
volumes of publicly accessible data that require specialized methods to extract relevant 
information. Specifically, criminologists use a method called “data scraping” to obtain 
information from online resources (Brewer et al., 2021; Kaplan, 2023; Su, 2023). Typically, 
criminologists will use automated programs that can quickly and efficiently extract large 
amounts of data across numerous online sources (Brewer et al., 2021). However, extracting a 
smaller amount of data, such as data from a single webpage, website, or file, can be done through 
manual coding methods (Kaplan, 2023). For instance, Kaplan (2023) used features located in the 
RStudio program, such as the “pdftools” package, to extract table-form border patrol data from a 
PDF file (Figure 4). For these reasons, the convenience that data scraping offers makes this 
method an essential first step in many criminological analyses. 
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Subsetting 
​ Subsetting is an incredibly useful tool when analyzing criminological data. Subsetting is 
the practice of reducing a large dataset into one that is smaller and easier to manage (Kaplan, 
2023). Due to the nature of the discipline, criminologists typically have to work with large 
amounts of complex data, often spanning across several years and/or geographical regions, such 
as crime rates, legal data, and criminal databases (Su, 2023). Reducing the size of a large dataset 
is essential when focusing on specific questions and analyses. Subsetting funnels out irrelevant 
information while keeping only information that is necessary for the inquiry at hand (Kaplan, 
2023).​
  

 
​

​ Subsetting can easily be accomplished in the RStudio program through various tools, 
such as using conditional statements. For instance, the “filter” function within the “dplyr” 
package filters out data based on the conditional statements provided - only information 
matching the conditional requirements given is included in the output. For example, running the 
code shown in Figure 5 extracts data from Colorado between the years 2011 and 2017 (Kaplan, 
2023).  
 
Mapping​  

Another common method of organizing crime-related data is through mapping. Mapping 
is the process of visualizing information and patterns geographically (Boba, 2001; Bowers et al., 
2004; Kaplan, 2023). Mapping is used for several important purposes, such as keeping track of 

areas with a high amount of criminal activity, 
and predicting what types of crimes are likely 
to occur in specific areas (i.e., crime 
forecasting) (Boba, 2001; Hunt, 2019; Kaplan, 
2023). Criminologists have since expanded on 
the early choropleth mapping works of 
André-Michel Guerry by creating alternative 
mapping methods to suit various needs. For 
instance, a popular modern-day mapping 
technique is the interactive map (Kaplan, 
2023). Traditional methods of mapping tend to 
limit the information that is presented to keep 
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the map clear and easy to understand. Alternatively, interactive maps are able to aggregate a 
larger amount of data due to their interactive elements (e.g., zooming in and out, selecting 
different areas, and filtering data), which allows for both broad and specific inquiries (Kaplan, 
2023; Ratcliffe, 2002). For example, Figure 6 shows an interactive map created in RStudio using 
the “leaflet” package. This map includes several interactive features, such as zoom controls, 
icons to mark relevant locations, and pop-up boxes containing information about these locations 
that appear when each icon is clicked on. Mapping is thus a powerful tool for visualizing 
categorical crime data.  
 

Applications of Categorical Data in Criminology 
​ While categorical data analysis methods provide a deeper understanding of the 
criminological approach, it is equally important to consider how these methods are applied in 
various contexts. Due to the interdisciplinary nature of criminology, data analyses are used to 
assist in many different domains, such as psychology, policy, and law (Wilson, 2015). The wide 
range of analytical methods available allows both criminologists and non-criminologists to 
benefit from these techniques and use them to address specific topics and questions. Examples of 
criminological categorical data applications include offender typologies, sentencing decisions, 
risk assessments, refugee claims, and cybercrimes.   
 
Offender Typology  
​ Assessing the determinants of criminal behaviour has been a prevalent goal throughout 
the history of criminology. As previously mentioned, early criminologists and statisticians used 
data analysis to determine what individual and environmental characteristics were common 
across offenders (Ferracuti, 1996; Friendly, 2022; Kivivuori, 2024; Mazzarello, 2011). These 
analyses help create what is known today as “offender profiles/typologies”, which connect 
specific criminal behaviours to various characteristics (Byrne & Roberts, 2007). Offender 
typologies can help inform other important areas of criminology, such as risk assessments and 
sentencing decisions.  
​ To create offender typologies, criminologists aggregate categorical data into meaningful 

variable groups, 
then assess the 
relationships and 
patterns among 
these variables 
(Byrne & 
Roberts, 2007). 
A simple way to 
do this is 
through 
organizing data 
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in contingency tables, as demonstrated in the early works of both Guerry and Quetelet (Friendly, 
2022; Kivivuori, 2024). However, criminologists have since begun utilizing more complex 
techniques to explore different aspects of criminal populations. For instance, latent class analysis 
has become an increasingly popular way of determining criminal typology (Belyea et al., 2025; 
Kaseweter et al., 2016). Latent class analysis is an analytical method that identifies clusters of 
previously unrevealed (latent) groups based on a set of specific factors (Belyea et al., 2025; 
Weller et al., 2020). Latent class 
analysis is especially useful for 
discovering the behaviours and 
characteristics of very specific 
offender subgroups. For instance, 
Kaseweter et al. (2016) used latent 
class analysis to explore specific 
variables related to sexual offending, 
such as weapon use, childhood abuse, 
and sexual fantasy types. The results of 
these analyses revealed typologies for 
several previously unexplored 
subgroups of sexual offenders (Figure 
7). Another study by Belyea et al. 
(2025) conducted latent class analyses 
with levels of violent behaviour 
indicators (e.g., substance use, mental health, social influences, etc) (Figure 8) to determine (a) 
the typologies of violent female perpetrators, and (b) the likelihood of reoffending across each 
typology. These studies demonstrate the importance of using enhanced categorical analysis 
methods to determine various offender characteristics.  
 
Sentencing Decisions and Risk Assessments  
​ The importance of categorical analyses extends beyond theoretical research questions and 
into real-world decision-making. One prominent real-world application is the use of analyses to 
determine offender sentencing (Martínez-Garay, 2023). Sentencing decisions often rely on 
several important factors, such as criminal history, recidivism (reoffending) likelihood, and crime 
type (Martínez-Garay, 2023; Sheeran, 2025). There are many methods for exploring sentencing 
decisions. As previously mentioned, offender typologies are often used to help assess the odds of 
reoffending based on specific characteristics and behavioural patterns (Belyea et al., 2025). 
Additionally, actuarial risk assessments aggregate both dynamic (e.g., personality, substance use, 
social support, etc) and static (e.g., offending history) data to determine an offender’s recidivism 
risk level (Fass et al., 2008; Tim Dixon, 2000).  
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​ Categorical data is also an important component in 
retrospective research on sentencing decisions. Often, 
criminologists will examine historical data on 
sentencing decisions to look for evidence of patterns or 
biases. For instance, a study by Hester & Hartman 
(2016) analyzed various factors of sentencing decisions 
in South Carolina (Figure 9) using a hurdle regression 
model to determine sentencing fairness. Results showed 
that: (a) Black offenders with low criminal histories 
received more convictions than their White 
counterparts, and (b) Black offenders convicted of 
less-severe crimes received longer sentences than their 
White counterparts (Hester & Hartman, 2016). Thus, 
categorical data is useful when considering past, 
present, and future sentencing and risk assessment 
decisions.  
 

Other Applications in Criminology 
Cybersecurity  
​ Crime is not just a real-world phenomenon, and the internet has now paved the way for 
new forms of crime to emerge. Specifically, criminals now use the internet as a tool to carry out 
criminal acts (Hawdon, 2021; Phillips et al., 2022). These criminal acts, termed “cybercrimes”, 
continue to grow in popularity, thus requiring constant vigilance from criminologists and law 
enforcement to ensure that these crimes are dealt with. The most popular method of monitoring 
the internet for cybercrimes is data scraping, which allows criminologists to comb through a vast 
amount of data sourced from the internet to find illicit material and behaviours (Brewer et al., 
2021). Analytical tools are also important in preventing cybercrimes from occurring. For 
example, offender typologies are often used to determine what factors increase the risk of an 
individual committing a cybercrime (Bekkers et al., 2025). Although there is controversy 
surrounding digital monitoring and data scraping due to concerns over heightened surveillance 
and a lack of privacy, criminologists argue that these methods are necessary to ensure the safety 
of internet users (Brewer et al., 2021; Phillips et al., 2022).  
​  
Refugee Law 
​ Criminology is not just limited to offender statistics and criminal data - many areas of 
criminology deal with legal proceedings and policies as well. For instance, refugee claims 
depend on the examination of various characteristics that increase a claimant’s risk of danger 
and/or prosecution in their origin country, such as race, gender, and religion (Béchard & Mason, 
2020). Although there are guidelines in place for refugee claims and appeals, these decisions are 
often influenced by the year, the country in which the claim was filed for, and/or the judge 
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making the decisions. As this information is public, many criminologists and academic 
researchers have aggregated refugee decision data to look for patterns. An example of this is the 
Refugee Law Lab Portal, created by Osgoode Hall Law School associate professor Sean Rehaag 
(2024). The Refugee Law Lab Portal is a website containing data on Canadian refugee decisions 
dating back to 1993, organized by country of origin, year, and judge (Sean Rehaag, 2024). The 
interactive elements of the website allow for easy visualization of trends and efficient 
organization of both categorical and quantitative data.  
 

Conclusion 
​ Criminology is a vast and complex field that focuses on interdisciplinary areas of crime, 
research, law, and policy (Wilson, 2015). Criminology has been continuously changing and 
evolving since its early beginnings during the late 18th and 19th centuries to adapt to the 
progression of crimes and society. However, one key component that has been consistently 
essential in almost every aspect of the field is the use of categorical data. The current paper 
highlights the importance of categorical data in criminology by exploring the history of 
criminological data analyses, the analysis methods of today, and various applications of 
categorical data throughout the field. Exploring these methods and applications of categorical 
data allows us to better understand the development, goals, and motivations of the field of 
criminology.   
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