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Summary 
 

In criminology, little is known about non-arrested offenders because data sources that are traditionally used do 

not offer many opportunities to study this group of offenders and their offending behaviour. In this thesis an 

alternative data source is used to study the offending behaviour of non-arrested offenders. Data from the Dutch 

DNA database offer the opportunity to study some aspects of the offending behaviour of non-arrested offenders, 

compare this to the offending behaviour of arrested offenders, and with that to study whether characteristics of 

offending behaviour have an influence on the probability that an offender will be arrested.  

The purpose of this thesis is to study non-arrested offenders and characteristics of their offending behaviour 

and compare these to the characteristics of the offending behaviour of arrested offenders. The main question of 

this thesis therefore is: Which characteristics of offending behaviour influence the probability that an offender 

will be arrested? This thesis focuses on two main types of characteristics: criminal career characteristics and 

spatial characteristics. The main question of this thesis is therefore divided into two sub questions: (1) Do 

criminal career characteristics influence the probability that an offender will be arrested?; and (2) Do spatial 

characteristics of offending behaviour influence the probability that an offender will be arrested? The 

comparison of the offending behaviour of non-arrested offenders with that of arrested offenders enables us to 

draw conclusions on whether characteristics of this offending behaviour have an influence on the probability that 

an offender will be arrested. Consequently, conclusions can also be drawn on how representative official arrest 

data are, on which many criminological studies are based: if certain characteristics have an influence on the 

probability that an offender ends up in arrest data, these data are not formed by chance and are thus selective 

when it comes to these characteristics. Offenders with these characteristics are over- or underrepresented in 

arrest data. 

The main question of this thesis can be answered by answering the two sub questions. This is done by 

summarizing the results of chapters 2, 3 and 4. Chapter 2 deals with the influence of criminal career 

characteristics on the probability that an offender will be arrested, and thus answers the first sub question. The 

second sub question in answered in chapters 3 and 4. Chapter 3 studies whether the spatial dispersion of crime 

locations of an offender on a meso-level influences the probability of arrest, by analysing whether the number of 

police regions in which an offender commits his crimes influences this probability. Chapter 4 studies whether 

micro-level spatial dispersion of crime locations of an offender (or the criminal range of an offender), measured 

as the average distance between his crime locations, influences the probability that he will be arrested. 

 

The theoretical part of chapters 2 and 3 both describe that the clearance rate (the rate of crimes reported to the 

police for which an offender is arrested) in many Western countries is low. Low clearance rates are often seen as 

having a negative effect on the legitimacy of the criminal justice system (i.e. Litwin & Xu, 2007; Roberts, 2007). 

Also, both specific and general deterrence depend on the certainty and swiftness of punishment (i.e. Blumstein, 

Cohen, & Nagin, 1978; Nagin, 1998). Unsolved crimes may make offenders think they can escape justice and 

continue to commit crimes (Paré, Felson, & Ouimet, 2007). It is therefore important to not only know what 

influence the likelihood that individual crimes are solved, but also what characterizes offenders who continue to 

escape arrest.  

Chapter 2 gives insight into this by studying whether criminal career characteristics have an influence on the 

probability of arrest, and hereby answers the first question of this thesis. Three characteristics of the criminal 

career are studied in this chapter: (1) the length of the criminal career (measured as the number of committed 

crimes), (2), the seriousness of the committed crimes and (3) offense specialization. The hypothesis about the 

number of crimes is that as an offender commits more crimes, the probability that he will be arrested increases. 

Every crime in itself carries a certain probability of being cleared, and consequently an offender who commits 

multiple crimes has a greater likelihood of being arrested than an offender who has committed one crime, due the 

combined probability of arrest of the separate offenses. The second hypothesis described in chapter 2 is that as 

the seriousness of the crimes committed by an offender increases, so does his probability of arrest. The police 

and the criminal justice system will spend more time and effort in solving serious crimes like homicide and other 

violent offenses, than in solving less serious crimes like burglary. The last hypothesis tested in this chapter is that 

specialized offenders have a smaller probability of being arrested than generalists. More experience in 



committing a certain type of crime is likely to lead to more expertise, which may lead to a smaller probability of 

arrest (i.e. Clare, 2010; Topalli, 2005). 

Chapters 3 and 4 answer the second sub question of this thesis, as they both focus on the influence of spatial 

characteristics of offending behaviour on the probability of arrest. Chapter 3 focuses on a meso-level spatial 

characteristic: the number of police regions in which an offender commits crimes (see figure 5.2a for the 25 

Dutch police regions). Egger (1984, 1990) and Rossmo (2000) describe that there is a lack of sharing and 

coordinating of investigative information, and issues of cooperation and competition between different police 

regions (whether these regions are actually jurisdictions or just separate geographical areas). Therefore the main 

hypothesis in this chapter is that if an offender commits his crimes in multiple police regions, the probability of 

him getting arrested is smaller than if he commits crimes in one region. In this chapter also the distance between 

regions is studied, as well as the spatio-temporal ordering of crimes (how many times an offender changes 

regions). For both measures the hypothesis is the same: when the distance or the number of times an offender 

changes region increases, the probability of arrest decreases.  

Chapter 4 focuses on a micro-level spatial characteristic of offending behaviour: the criminal range of an 

offender. This chapter has a somewhat different theoretical point of view compared to chapters 2 and 3. This 

chapter describes that many different authors who study the spatial behaviour of offenders have mentioned that 

their results and results of similar studies may be biased because only arrested offenders are studied (see for 

example Canter, Coffey, Huntley, & Missen, 2000; Eck & Weisburd, 1995; Elffers, 2004; Goodwill & Alison, 

2005; Johnson, Summers, & Pease, 2009). Therefore this chapter compares the spatial dispersion of crime 

locations (the criminal range) of arrested offenders to the spatial dispersion of crime locations of non-arrested 

offenders. Spatial dispersion, or the criminal range, is measured as the average distance between the crime 

locations in a series. Some of the previously mentioned authors also commented on the fact that offenders may 

be arrested because of their spatial behaviour: offenders with a limited range of operation (small average 

distance between crimes) may have a greater probability of being arrested. This may causes selectivity in arrest 

data and bias in studies based on this data (Eck & Weisburd, 1995; Johnson et al., 2009). This chapter therefore 

also analysed whether the spatial dispersion of crime locations has an influence on the probability of arrest.  

 

In all chapters survival analysis, and more specifically Cox proportional hazards model (Cox, 1972) was used to 

analyse whether the offending behaviour characteristics have an influence on the probability of arrest. Survival 

analysis is used in these chapters for two reasons: (1) survival analysis studies how long it takes for an event of 

interest to take place, given that the individual is still at risk for experiencing the event. It does therefore not only 

take into account whether an offender is arrested or not, it also considers how long it took for the offender to 

become arrested. And (2) survival analysis efficiently utilises censored durations, which means that it recognises 

the possibility that the arrest of the offender can still happen after the end of the study period.  

The outcome measure of a survival analysis is a hazard ratio. The hazard ratio is an indicator of the effect of 

the independent variable on the hazard of the event of interest. The hazard ratio can be interpreted as the change 

in the probability of experiencing the event of interest that is the result of a one-unit change in the independent 

variable (Cleves, Gould, Gutierrez, & Marchenko 2008). In this thesis, the event of interest is the arrest of the 

offender and the independent variables are the different characteristics of the offending behaviour. The hazard 

ratio can thus be interpreted as change in the probability of arrest as a result of a one-unit change in these 

variables. 

In Table 5.1 a, b, and c the results of the analyses of the different chapters are shown In all these analyses 

the dependent variable was the time until arrest, and the independent variables are the different offending 

behaviour characteristics.  

 

 

 

 

 

 

 

 

 



Table 5.1 a  Results analyses chapter 2 

 Model 1 Model 2 

 HR SE HR SE 

Criminal career characteristics     

# Committed crimes 1.19*** 0.01 1.19*** 0.01 

Seriousness 0.99 0.01 1.01 0.01 

Specialization (Diversity Index) 2.84*** 0.19   

     

Specialization in      

Violent offenses   0.36*** 0.09 

Sex offenses   0.50 0.18 

Burglary   0.86*** 0.05 

Theft   0.43*** 0.05 

Theft of/from car   0.83* 0.07 

 

 

Table 5.1 b  Results analyses chapter 3 

 Model 1 Model 2 Model 3 Model 4 

 HR SE HR SE HR SE HR SE 

Spatial characteristics: 

Police regions 

        

# Police regions 0.91** 0.03       

Distance between regions   0.93** 0.02     

# Changes between 

regions 

    0.87*** 0.02   

         

# Police regions       0.88** 0.03 

Distance between regions       1.01 0.04 

 

 

Table 5.1 c  Results analysis chapter 4 

 Model 1 

 HR SE 

Spatial characteristics: 

Criminal range 

  

Average distance between crimes 0.99 0.00 

HR: Hazard ratio; SE: Standard Error. *p<.05; **p<0.01; ***p<.0.001 

 

Two models are analysed in chapter 2 (see Table 5.1 a). In the first model specialization is measured using the 

diversity index, which is a measure that does not take into account the particular crime type an offender is 

specialized in. The second model analyses crime-specific specialization measures. In both models the number of 

crimes committed and the seriousness of the committed crimes are analysed, and in both models the results for 

these two variables are the same: the number of crimes has a significant hazard ratio above 1, indicating that as 

the number of crimes an offender commits increases, so does his probability of arrest; the seriousness of the 

committed crimes does not have a significant influence on the probability of arrest.  

The diversity index as a measure of specialization shows that a completely versatile offender (score of 1 on 

the diversity index) is 2.84 times more probable to get arrested than a totally specialized offender (score of 0 on 

the diversity index). When specialization in different types of crimes is taken into account in the second model 

analysed, offenders who specialize in violent crimes, burglaries, thefts and car thefts all have a smaller 

probability of being arrested than versatile offenders. The answer to the first sub question of this thesis is thus 

that the length of the criminal career, measured as the number of committed crimes, as well as offense 

specialization influences the probability than an offender will be arrested. This also means that offenders who are 



arrested, and are therefore present in official arrest data, are different in a number of respects from offenders who 

escape arrest and who are not present in arrest data. Offenders present in official arrest data are more often 

generalists and have committed more crimes than offenders who are not present in official arrest data (section 

5.5 will discuss this more elaborately). 

 

In chapter 3 three measures of meso-level spatial dispersion of crime locations of an offender are analysed. 

These are the number of police regions in which an offender commits his crimes, the distance between these 

police regions, and number of times an offender changes between police regions to commit crimes (the spatio-

temporal ordering of the committed crimes). These three measures were first analysed in three separate models, 

see Table 5.1 b. The results of these models show that all three measures have a significant hazard ratio below 1, 

indicating that as each of these measures increases, the probability of arrest decreases. After analysing these 

measures separately, the question remained whether the distance between police regions in which an offender 

commits crimes, or just the number of police regions in which an offender commits crimes causes this decreased 

probability of arrest. This is analysed in the fourth model of chapter 3, by analysing both measures (controlling 

for the number of committed crimes) in one model. Model 4 in Table 5.1 b shows that it is actually the number 

of regions in which an offender commits his crimes, and not the distance between these regions that causes the 

decreased probability of arrest; the hazard ratio of the distance is no longer significant in this model. Chapter 4 

analyses the micro-level spatial dispersion of crime locations of an offender. In this chapter it is studied whether 

the average distance between crimes locations influences the probability of arrest. The results show that this 

average distance is unrelated to the probability of arrest (see Table 5.1 c).  

Therefore the answer to the second sub question is that the number of police regions in which an offender 

commits his crimes does have an influence on the probability of arrest, but that the average distance between 

crimes committed by one offender does not. This means that offenders who are studied when arrest data are used 

are more often offenders who commit their crimes in one police region. Also, when arrest data of one police 

region are used, one has to keep in mind that offenders who operate less locally and tend to cross region 

boundaries, might not be present in the same number in these data as the offenders who only committed their 

crimes in that one single region. However, because the average distance between crime locations does not 

influence the probability of arrest, arrested offenders are probably representative when it comes to the average 

distance between crime locations. Concerns raised by many researchers (see before) that arrested offenders are 

likely not representative in terms of their spatial behaviour, might not be justified when it comes to the average 

distance that offenders travel between crime locations.  

 

The answer to the main question of this thesis “Which characteristics of offending behaviour influence the 

probability that an offender will be arrested?” is therefore that the number of crimes an offenders commits, 

offense specialization, and the number of regions have an influence on the probability that an offender will be 

arrested. The more crimes an offender commits, the greater the probability that he will be arrested, specialized 

offenders have a smaller probability of being arrested than generalists, and as the number of police regions in 

which an offender commits his crimes increases his probability of being arrested decreases. Again, the 

implications of these results for the use of arrest data for criminological research will be discussed in section 5.5. 

 

Another conclusion from this thesis is that DNA traces do have an added value for criminological research. 

Tilley and Townsley (2009) stated that “by using forensic data in an analytical manner, it should be possible to 

better understand the size, nature, structure and dynamics of the offender population” (p. 15). This thesis is a 

good example of that.  

 


