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The purpose of this critical review is to investigate if offender profiling is useful and appropriate for accuracy in investigating crime. 
The Bayesian JTC model is an extension of the earlier estimation distance-based Journey-to-Crime method which involves gathering various pieces of information and is unlike other older methods since it considers and makes use of not only ‘distance decay’ but additionally an offenders location origin. This involves assessing where a previous offender lived and where they offended to make connections to predict the whereabouts of a serial offender. The main concept of the model is the travelling distance of the offender (Levine, 2007;Levine & Lee, 2009;Block & Bernasco, 2009)
Others that have used the Bayesian method such as Block and Bernasco (2009) who were able to find the homes of serial burglars more precisely than older distance decay methods could (Block & Bernasco, 2009). Salo et al. (2012) have also recently used the Bayesian model on 92 separate crime scene behaviours and found the method effective for accuracy (Kocsis, 2007;Salo, Sirén, Corander, Zappalà, Bosco, Mokros  & Santtila, 2013).
The author Ned Levine of the ‘Bayesian Journey-to-Crime Modelling of Juvenile and Adult Offenders by Gender in Manchester’ has a BA in Psychology and PhD in Social Psychology and Sociology. The urban mythologist, planner and policy analyst has fifty years worth of research experience and over 100 publications in various public sector projects such as crime analysis. Levine can be considered current and sufficient in terms of research in this area due to his experience (Nedlevinecom, 2017). The second author Patsy Lee is of the greater Manchester police department (Levine & Lee, 2009). The article fails to mention who the intended audience of the article is, but it can only be assumed that it is for those experienced and in the field with prior knowledge of the topic, because it seems the authors believe the reader knows a great deal on the subject. 
Levine and Lee’s research (2009) purpose was to understand and explore the impact of offenders personal characteristics on the accuracy and precision of estimating where to find a serial offenders area of origin location. 171 serial offenders were analysed using the Bayesian journey-to-crime method containing the journey-to-crime function and origin-destination matrix as probability inputs.  By combining this information, the aim was to see if it would better the prediction of a serial offenders home location. The researchers tested and split the participants into age group and gender instead of using them as a total/whole sample. Based on the data that was analysed, the results revealed that the model can estimate and predict an offenders home location (Levine & Lee, 2009).
[bookmark: _GoBack]The article is usefully divided into five sections (introduction, data sources, methodology, results and conclusion).
Introduction
The opening title is relevant and appropriate to the article giving the reader a straightforward expectation of what follows. The abstract is of a good size that provides the reader with a sufficient amount of detail about the research, especially the methodology including the sample and its size. Even though it fails to have clearly labelled sections that might have been useful to those unfamiliar or unexperienced in this topic area, the structure of information flowed well with a clear conclusion at the end with ideas of improving the methods used for geographical offender profiling. The key words at the end of the abstract are relevant that show the main points and what to expect of the article. 
The authors start by clearly stating that they purposely look to discover if an offenders personal characteristics can affect accuracy and precision when estimating their origin location. Following on they give a short definition of the Bayesian journey-to-crime model briefly explaining that it allows an estimation by gathering multiple pieces of information (Levine & Lee, 2009). Additionally, they could have expanded upon and gave more background information to allow the reader a better and clearer grasp on really what is the most important, and central focus of the article. Many other authors in this field who have particularly applied the Bayesian JTC model to their own research have explained the model in more explanatory simplistic terms (See Block & Bernasco,2009; Leitner & Kent, 2009; Bennell, Emeno, Snook, Taylor & Goodwill, 2009). 
At the start of the introduction, there are a few useful facts , firstly stating that most of previous studies have revealed that distance for crime trips have a tendency to be short. Mentioned are numerous researchers who support this claim, but they do however fail to give the reader the knowledge as to why this is the case. For instance, they could have briefly mentioned that with distance, it can be risky and cost the offender valuable time and energy (Koppen & Keijser,1997).  Also, they could have extended the statement to make it more interesting to the viewer, for example, they could have mentioned that one-third of robberies are known to be committed within a one-mile of the offenders home location, and 50% are inside a two-mile radius (Capone & Nichols,1975). They do however usefully mention that there are many factors that can affect the assumption of trip distances. 
Previous studies that have used the same method as the present study have found a substantial error according to Levine and Lee (2009). They say that this is because the Bayesian JTC model is not so good at speculating location of offenders who commit crimes far away from their place of residency. It is not mentioned how they will tackle this or how this will or will not affect the research.
The article continues with the mathematical algorism to the model where now specific terminology has become very unclear and may be almost incomprehensible to readers who do not have a decent value of knowledge on the topic. This to some extent may be undermining the articles quality but on the flip side, to those experienced in the field, the algorism could be fairly explicit.  To ensure this does not limit the range of readers, the authors could have considered comparing this section to similar articles such as Block & Bernasco (2009), Leitner & Kent (2009) and Bennell et al. (2009) who have managed to expand upon the algorism. 
Plenty of information is noted about crime, gender differences and age. This is backed up with relevant and valid American and British statistics provided by the FBI, Ministry of Justice and the Home Office (Levine & Lee, 2009). The authors have justified throughout that the Bayesian JTC model is ideal to use to test the differences between gender and age. Strangely there are no clear hypotheses in the article, even though they mention previous research findings and statistics on gender and age and differences in crime.
The introduction to the article on the whole is a good size but lacks in interesting information to keep the reader intrigued.  It does not seem to flow as well as it is perceived by the abstract. The reader feels quite a brief sense of what is expected of the research, probably due to unclear hypotheses. Again, the specialised terminology is not explained and defined as well as it could be, making it hard for the reader to stay focused resulting in most of the article difficult to understand. 
Data sources and methodology
The data used was highly reliable as it came directly from the Greater Manchester Police that was a good selection of crime information to analyse as they consisted of burglary, robbery, theft, shop lifting and deception/fraud. The records were from 2003 to 2006 so were fairly recent for the research at the time. Information on 171 male and female offenders who had been arrested for 4056 crimes in the Greater Manchester area were analysed to test the Bayesian JTC models accuracy and precision. There were a sufficient number of participants compared to other studies who have used the same or elements within the method with less or similar amounts of participants (see Block & Bernasco, 2009; Canter, Hammond, Youngs, & Juszczak, 2013; Kent & Leitner, 2012), but then there are others who managed to have many more participants (see Leitner & Kent, 2009; O'Leary, 2009).   
The authors mention that the data shows a wide variety in crimes committed with many differences between males, females, juvenile males and juvenile females. This section could have been wrote better by separating it, perhaps by adding bullet points as it is hard to process the information. 
The aim was clearly stated in the methodology showing the researches main purpose. Although it was a little too long, the aim of what the authors wanted to achieve was understandable with understandable terminology.

The map in this section showing the Greater Manchester region is labelled fittingly. However, on both the electronic and paper version of the article, the map is ambiguous and blurred, specifically the writing, labels and the key. This may be an important figure, but because of the poor quality, it makes the map almost useless to the reader. The second map showing travel patterns of offenders in Greater Manchester is again too unclear to read which unfortunately might have been an interesting figure. Fortunately, the findings on the map were explained in the results section.

The use of the Bayesian JTC model is appropriate for this research as it is a more accurate measure than just using the ‘distance decay’ method. It is purely more precise because it involves looking at more information, where the ‘distance decay’ method does not generate such accurate and precise estimates (Levine & Block, 2011). Because the researchers were looking at gender and age, and if they can lead to variations in accuracy and precision, the Bayesian JTC model was the best to use because they were not looking at the 171 serial offenders as a whole but instead as sub-groups.  

The crime information on the serial offenders were analysed using CrimeStat. Unfortunatly the article had no definition of what this was so the reader had to research this from a book to find that CrimeStat is a spatial statistics programme to analyse a crimes incident location. In basic terms it is a crime mapping software (Block & Bernasco, 2009;Bruce & Smith, 2011). According to Bruce and Smith (2011), the software provides statistical tools to assist law enforcement agencies in crime mapping. The information provided by the authors on the software was just not described in an efficient amount of detail even though it was developed by Levine and Associates over the last 20 years. 

  In terms of ethics, it is not mentioned but the research does seem sound as participants identification had remained confidential even though there was enough information provided. The design and methods are reliable and appropriate for this particular research. It gave the authors answers that other geographical methods could not, however it may be hard for others in the field to replicate the study as the procedure section had not given a good amount of straight forward detail. But in terms of measuring the results, the layout is good but the terminology is still difficult for those not accustomed. The method in general is large enough with a lot of detail but still confusing, specifically to those inexperienced on the topic. 

Results
The authors clarify that because the methods depend on each other (interdependent), consequently they could not use a parametric test so instead used non-parametric tests. It is mentioned in the results section rather than in the methodology section, that they use a two-way ANOVA, a Chi-square test and Wilcoxon. 
The results section is very large and informative, but because the methodology section was confusing, the results were hard to understand even though they were presented well in sub-sections. There are four tables in total showing the accuracy measures of the whole sample, precision measures of the whole sample, a summary of accuracy tests for both groups and subgroups, and lastly a summary of precision tests for both groups and subgroups. The authors do not particularly expand upon or explain what the tables show, making an unclear representation of data, so the reader is unsure of what the data means. Two maps showing female and male offender travel patterns are again unclear and blurred on both electronic and paper version of the article. So in conclusion, the tables make the analysed data not much clearer. 
Fortunately, the authors included a summary paragraph of the results where all of the data was taken into consideration that was much clearer than the larger results paragraphs.  They found that the use of specific subgroup Journey-to-crime functions and subgroup specific origin-to-destination matrices do not appear to enhance accuracy or precision as well as first thought, although, it does slightly on juvenile males although it was said that accuracy gain from using a particular matrix on the juvenile males was rather small. The results are presumed to be unexpected and the authors mention that they were unconfident in if the method is still actually worth law enforcement agencies to use to construct upon the subgroup (juvenile males). However, the authors do say that the Bayesian JTC is more precise than the CMD (centre of minimum distance) and the JTC measure when on their own. But when the Bayesian JTC, CMD AND JTC are used together, they are all very accurate and precise. 
By analysing the statistics found on the relationship between crime, gender and age provided earlier in the article on the similarity in American and British statistics, the findings from the study may be able to be generalized and relatable to other populations rather than just Greater Manchester.
As a whole, the reader is at this point still pretty unsure of what the data findings really mean for this research, and if the findings are important, and to what the potential efficacy is of the method for offender profiling seeing as the Bayesian method needs the CMD and JTC measures to reach its best accurate and precession. 
Discussion
Levine and Lee (2009) believe their research is important as most of previous researchers who have focused on travel behaviour and the Journey-to crime model have taken not much notice of a serial offenders personal characteristics. They believed that personal characteristics such as gender and age play a major role in crime and travel because there are differences in behaviour.  Also, they identify unlike other researchers that most serial offenders commit a variation of crimes. 
In the article there is oddly not a clear discussion section, just a conclusion that follows on from the results section, which is fairly short. 
The researchers did not specifically highlight or mention the most important results, but they do show that the Bayesian model needs the CMD and JTC to reveal the best results. It was said that the Bayesian Journey-to-Crime method is an improvement on the JTC function with more accuracy and precision, but unfortunately it still has a large size of estimation error. They also mentioned that the CMD is currently the most accurate for estimating where a serial offender lives, but unfortunately still lacks in precision. Even though the Bayesian JTC model did not perform as well as first thought, the authors mention that it can rightfully still be used to systematically add information to narrow down an offenders home location.
If the authors or future researchers decide to duplicate or replicate this study, they should instead consider using an ideographic model or use it alongside as they can enhance accuracy and precision even more and overcome the weaknesses that the authors had found in the Bayesian Journey-to-Crime model (Canter, Hammond, Youngs & Juszczak, 2013). 
Even though Levine and Lee (2009) may not have considered including or mentioning personal factors that can affect criminal behaviour other than gender and age, other factors could have influenced a serial offenders behaviour and can have affected the results. For example, there could be an impact from psychological factors such mental illness, social factors including types of social groups, and then those who may be involved in drugs and affected by poverty. The authors should have considered including similar information in the article as these factors may be important when analysing behaviour.  
Conclusion
To conclude, in terms of efficacy, the research was beneficial as it found that the Bayesian Journey-to-Crime model is most useful when applied with other functions such as the CMD (centre of minimum distance) and JTC (Journey-to-Crime) that both make findings more accurate and precise if the methodology is applied correctly.
The article had many strengths such a well informative and intriguing abstract and a useful sample of participant information. However there were a few weaknesses, especially the excessive use of specific difficult terminology through-out that made comprehending parts of the article difficult, and also the lack of description and explanation at times seemed thoughtless. 
To some extent the research fill in gaps in the field as it particularly focused on the impact of personal characteristics on criminal behaviour, something that has not been looked at often, making it an important addition to the field of geographical profiling.  In one way or another, to some extent, the Bayesian JTC can be seen as a useful tool in the construction of offender profiling to investigate crime. 
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