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[bookmark: _Toc531139374]1.0 Research Proposal on Criminal Profiling in Analyzing Behavior of Serial Killer, Mass Murders, and Spree Killers
[bookmark: _Toc531139375]1.1 Introduction
Criminal profiling on serial killers, mass murderers, and spree killers analyzes underpinning behaviors and personality characteristics that drive the offenders to commit such crimes. The methodology provides systematic insight into the stimuli that lead to the cause of action. Law enforcers build the profile of the criminals through interviews to determine the rationale behind their actions — the investigative process endeavors to put together the pieces of the puzzle to come up with a holistic solution (Boylan, 2011). The research proposal provides a conceptual framework on the application of criminal profiles to solve cases on serial killing, mass murdering, and spree killing. The paper, therefore, provides an extensive analysis of the motives, behavior, and personality characteristics that prompt the offenders to commit such crimes.
[bookmark: _GoBack]The proposal gives an intensive review of the techniques and strategies employed during profiling activities ensure that the interviews points towards the motives of the offense. The profiling of such crimes is tedious since they occur randomly and draw so much attention from the public. Therefore, law ensure are customarily prompted to act with urgency to determine the perception of the perpetrator towards the offense. Understanding the offender's attitude on the characteristics of the victim is significant in solving the puzzle. In this regard, cautionary measures are adopted, so the perpetrators give an accurate account of thoughts. The process should determine the differences and similarities among the offenders to assess the original motives of the offenders (Douglas et al.  2017). The proposal is essential as it tries to recreate the fantasies within the offender’s mind to determine a symbolic aspect crucial in solving the case.
[bookmark: _Toc531139376]2.0 Literature Review
[bookmark: _Toc531139377]2.1 Literature 
Criminal profiling does not encompass the description of a typical murderer at the scene of the crime but also seeks to dig the truth using the information gathered. Modernization of the law enforcement obliges policing units to establish the connection that exists between reality and fiction of the crimes. The profiling framework integrates the biographical sketches on the existent criminal pattern that the newly developed evidence. The trends have shown the criminals exhibit common psychopathology trait; therefore, investigators utilize a systematic diagnostic to solve the crimes. The routine diagnostics are the building blocks used to create stochastic simulations based on earlier investigations (Douglas et al. 2017). Since the focus is on the behavior of the offenders, the criminals, the investigators should delve on the small clusters of information gathered to build a final profiling summary.
Criminal profiling also requires high levels of accuracy which forms the basic foundation of the criminal investigation in the United States. The law enforcers should visualize the code of conduct while formulating the phases of the illegal activities. In this regard, the risks that may endanger the lives of the offenders are put into the account.  The investigation prescribes to generalized patterns that use the witness data to evaluate physical data. The profiles in other cases show significant variations, for instance, while investigating serial killers the generalized model present flaws. Also, empirical evidence shows that using psychopathology is not much reliable (Boylan, 2011). The behavioral investigative tools should be coherent enough to provide evidence that can be used in a court of law. The model has drawn criticisms since it utilizes anecdotal success stories. As a result, to achieve maximum accuracy, law enforcers should apply multiple factors to eliminate the inefficacies in the past success stories.
Moreover, the revolutionary psychological investigative tool has sparked debates questioning its efficiency in predicting crimes. The notion that human behavior is a reflection of their personality helps in the profiling process. The apprehension of the offender’s character must align to the investigator’s predictability to anticipate results useful to the investigative process. Due to the variations in the statistical data on the personality of the offenders, profiling requires the investigators to have the vital capacity for logical reasoning. The frequency of profiling activities by the law enforcers gives them additional experience in carrying out investigations. The first tentative application of behavioral analysis was on a serial killer, Jack the Ripper, who was involved in a series of violent murders across England (Kocsis, 2003).  The features he presented such as being unmarried formed the basis for profiling in the present. The offender also wore suits to portray a person with a meticulous personality. However, the critical assessment is necessary to bridge the gaps presented from the prediction of character.
	The process also entails the evaluation of the distinctive characteristic that alienates the offenders from the rest of the individuals. Investigations should utilize behavioral criminal analysis techniques by highly trained law-enforcers. Unlike the television, movies, and films where profile investigators are depicted as rookie police officers, the profiling process requires extensive skills and expertise. The process has met setbacks since it has does not have a recognized governing body; therefore, law enforcers are forced to develop specialized abilities that they did not acquire in the police academies (Turvey, 1999). The criminal profiling community is a burst of activities with skilled and unskilled profilers alike involved in investigative processes on various crimes. 
	Criminal geographic profiling (CGP) is also n comprehensive tool in investigations involving serial killers, mass killers, and spree killers. Despite the behavioral characteristics used in profiling cases, environmental features play an essential part in the inquiry. The motives behind these crimes are also influenced by external forces that stem from urbanization. Empirical evidence shows that densely populated suburbs that have similar socioeconomic demographics contribute significantly to (CGP). The disparities between the Western World and African countries influence the CGP performance. The CGP can be utilized by law enforcers to determine the residence of the offenders. The methodology uses the travel characteristics of the criminals to define their target choices. The profiling activities should try and establish algorithms that determine the probability of the offenders and the targets meeting in a specific space and time (Helbich & Mburu, 2000). Cognitive mapping should be carried out to determine the distributions of the offenders.
	The investigations diverge into useful locations that help build the profiles of the offenders and their anchor points. The distance traveled by the criminals to carry out crimes is influenced by various factors including environmental design, offense type, target value, and the offensive strategy. The profiling officers are tasked with the responsibility of determining the simulations that would either prompt the offenders to travel to their victims or attract them to their anchor points. The analysis is carried out effectively by measuring the average distance traveled by the offenders within the mapped region. The GCP provides strategies the investigators use to formulate assumptions and the determinants within the environment. The GCP approach ensures effective evaluation of different urban environments to determine the mobility of the criminals (Heilbich & Mburu, 2000). The profiles built should, therefore, incorporate all the geographical data from the GCP approach.
	Additionally, the investigation process also employs multidimensional faceted analysis methodologies to classify criminal scene data. Most profilers use the facet theory to assess the regions and themes to provide a qualitative theoretical framework. The facet method maps the crime related behaviors and variables within a content domain. The validity of the approach is sufficient since it shows the relationship between the scene of crime and the behavioral characteristics of the offenders. The approach was pioneered by Professor David Carter and has been used to provide the foundational basis to conceptualize behavioral analysis. The facets are sampled from the population to establish the underlying semantic components of the offenders’ behavior. The investigators use metrics to determine the correlation between the aspects and the proximity of the space analysis (Goodwill et al. 2013). The technique has shown significant success in evaluating offenders who have committed crimes of arsons. There are two methods used in this approach including the proportional and the count approach, therefore, providing the investigators with various metric in developing profiles of mass murderers, spree killers, and serial killers.
 Also, the investigators use DNA profiling to establish the role of genetics in shaping the behavior of the murderers. Profiling activities especially those carried out by forensic scientists use DNA technology to identify combinations in the genome of the offenders. The approach has provided the breakthrough in breaking down the complexity of profiling activities (Williams and Johnson, 2013). The data collected is stored in searchable computerized systems to show the patterns among the offenders. A large number of cases has been solved effectively using this DNA analytical strategy by comparing the profiles of the criminals in the databases of different stakeholders. However, it has raised concerns among investigators since some of the DNA samples are collected without the consent of the offenders. In this regard, investigators have made counter claims that the sampling activities require licensing from various governmental agencies validating the legitimacy of the process. 
	The DNA profile techniques also ensure bio-surveillance to enable predictability of the killers to stop future crimes. The process is also hit by drawbacks of lack of standardized collection, storage, and analysis authorization from the government. Consequently, the method has been branded as a thoughtful approach necessitating amendments in the legal basis with regards to the consent procedures (Williams and Johnson, 2013). The statutory framework has enabled the implementation of the approach to profiling activities. The sampling techniques, therefore, target only the proportion of the population who are guilty of the criminal activities. The legitimacy of the methodology has earned inclusivity in various courts in the UK and the US under the Human Rights Act.
 The profiling process also aids in determining the physical, mental, and psychological characteristics of the offenders. The experts have established that there is a correlation between the physical and personality attributes. The conceptualization of the profiling process needs the comprehension of the historical origin of the offender's killing instincts. As much as interviewing the criminals after an act of murder is vital, it is also crucial to cross-examine the killer on the sequence of events before the crime. They help investigators understand the probability of the offenders to commit crimes opportunistically at various jurisdictions (Doyle, 2003). The persistence of the traits leads the offenders to carry out the killings repeatedly to inherently the burning sensation stemming from behavioral characteristics. Not all attributes are useful to the investigators, expert analysis help in the identification of specific traits instrumental in determining the motives.
[bookmark: _Toc531139378]2.2 Hypotheses
	The research proposal tries to determine the relationship between the area of residence of the perpetrators and their behavioral characteristics exhibited within specific spatial patterns. The research will try to resolve the residential location of the offenders. The location metric is determinant of the distribution of serial killers, mass murderers, and spree killers. The information from the crime scenes will correlate to the orientation of the landscape characteristics. The research will employ the deviational ellipse to test the hypotheses and compared with circular profiles. The analysis will diverge into the evaluation of the two models to determine which one is more accurate in determining the proximity of the offender’s residence and the size of the sampling area. From the data collected, the angular direction will be calculated and its linearity compared to the orientation of the physical landscape.
	The hypotheses will be formulated using the assumptions that the investigations will focus on individuals who have committed more than a single crime. Also, the research will assume that the offenders will carry out the killings within a fixed geographical location. Lastly, it will consider that the spatial behaviors of the perpetrators will be implicit or explicit to the profiling space.
The research will hypothesize the anticipated findings of the study as follows:
1. Criminal Geographic Profiling (GCP) using the standard deviation ellipse is accurate than concentric methodologies.
2. The directionality of the criminal profiles will point towards the corresponding physical landscape.
3. The spatial characteristics of the killers vary depending on the different profiling environments. 


[bookmark: _Toc531139379]3.0 Methodology
	The research will be carried out in New York City after extensive geographic evaluation. The data will be collected longitudinally using Criminal Geographical Profile (CGP). The research items will be measured from the profile accuracy. The questionnaire will incorporate a bi-directional analysis that will seek to validate or falsify the predicted residence of the perpetrators. Also, profile error distance will be used to calculate the range between the perpetrators’ exact location and the predicted target location. Besides, the profile search area score will be used to itemize the ratio between the predicted profile search locations to the predicted search area. The research will sample regions in New York with more than 30 killings within the last year. Areas that coincided to most of the crime scenes will be removed from the geographic samples. Consequently, singularities that will make the research process tedious are eliminated for ease during analysis. The statistical data will be analyzed using averages and standard deviations of all the killers.
	The research will also be directed to the slums within the city that are densely populated and high rates of employment. The environment in the slum should show disparities between modern residential areas and the urban suburbs within New York.  Due to congestion in these areas, the mobility of the killers will be determined. The mean distances will be computed to determine the distance from the criminal’s residence to the place of crime. The researchers will observe the effects of the distance traveled by the offenders to the GCP performance. The study will also compute the spatial distribution of the offenders from the furthest reach of the crime. Besides, the researchers will calculate the furthest distance traveled by the perpetrators within the profiling area. The average and the median of the range the offender moves from his home will be derived through estimations.
[bookmark: _Toc531139380]3.1 Data Collection
The CGP will analyze offenders who have committed at least three killings, the behavioral traits exhibited by the offenders, similarities of the data collected to those contained in the law enforcement database, and the data on the killers and the victims. The interview items will be modeled to align with the recommendations provided in the 2004 NIJ guidelines on profiling techniques (Shively & Rich, 2004).  The data collected on the various killings will be organized according to the offender type. The offender types are categorized as either marauder or commuter offender. The marauder refers to the offender who commits within the predicted profiling range from his area of residence. Commuters, on the other hand, apply to offenders who travel away from the expected profiling range to commit offenses in areas far away from their house. The preferences of the areas of crime will be determined using the Circle hypothesis procedure that will compute mathematically the ratio between the maximum distances traveled by the offender from his residence to the maximum distances between two crimes scenes far apart. 
The crime scenes will be differentiated according to the offense type and the type of mapping used in the study area. The researchers will organize the crime scenes and the areas of abode of the perpetrators according to the offense type, that is, serial killing, mass murdering, and spree killing. The mapping will be carried out using a geographic information system that will measure the distances from the universal coordinates system. The coordinate system will generate the profiles of the offenders from the elliptical and the circular models. The efficacy of the patterns will be measured from the difference between the output of the algorithm and the offender’s actual area of residence. Since the anticipated results indicate that the differences will not be normally distributed, the significance of the variables will be tested using the Wilcoxon signed-ranked Z-test. The relationships between the two models will be calculated using the Linear Dimensional Mean incorporated in computerized software packages. The mean will encompass all the roads within the study area and are proximal to the crime scenes. The directionality of the parameters will be measured clockwise to subtend an angle of 1800 from the North of the study area. 
	CGP analysis is reliable while carrying out assessments on following offenses since it calculates both the location and the dispersion of the crime scenes through localization. The profiling technique is efficient since it stipulates that the predicted geographical area can contain both marauders and the commuters. The offender is likely to move closer to the expected profiling area after a successive number of times of crimes, usually three. The analysis framework generates an algorithm that parameterizes the circular space determine the radius of the crime scenes. As the number of crime scenes is incremented, the radius of the circle reduces. Also, the raster-based journey-to-crime model is flexible due to its availability in the analysis of serial and mass killings.
	The spatial patterns will be determined to show the relationships that exist among serial killings, mass murdering, and spree killing. The distributions anticipated will be right-skewed to parameterize the three independent variables using the t-test methodology. The researchers will also use the Mann-Whitney U test to determine if the independent variables can be analyzed equally.  The area of study will be determined from a distance between the two directional extremes, that is, west-east and north-south. The coordinates of the centre of the study area will be calculated in a systematic manner to determine the distribution of the killings within New York City. Subsequently, other areas of varying sizes are searched within the circle and their radii to the extremes calculated and compared to the area of the study area. 
	Moreover, the researchers will map the area of residence of the offenders using the center of the circle as the reference point. The data at a new crime scene is calculated as the search area is adjusted multiple times until the final search area is reached. Also, the elliptical search will be conducted where the variance of the search areas will be calculated from the major and the minor axes. The coordinates of the major and the minor axes will be calculated from the standard variation of the variable parameters. The x-axis and the y-axis should be orthogonal to each other to ensure absolute standard deviations. The data will be assessed comparatively from the elliptical and circular calculations. The correlation between the elliptical data and the distances of the road infrastructure will be calculated using Pearson's product-moment technique.  
	The various locations of crime within the city will be determined using the raster-based journey-to-crime model that will locate the offenders’ places of abode. The standard distribution curve gives an estimation of the offender carrying out his criminal activities with likely places within the proximity of his home or far away from his place of residence. The logarithmic analysis will determine the skew of criminal distribution within various areas in New York. The movement of the skew line either to the left or right of the distribution curve shows the probability of the offender carrying out the offense within the predicted home area or other neighborhoods. The linearity of the distribution curve will be used to determine the likelihood of the offender carrying out the criminal activity away from his place of residence.


[bookmark: _Toc531139381]4.0 Expected Results
	From the statistical data collected, it will be determined the average distance that the offenders are likely to commit a crime will be approximately 2km, the distance should be almost a quarter of the study area (Sarangi & Youngs, 2006). Offenders who will travel lesser distances than the approximated distance do not have accessible roads. Classification of the criminals depending on the offense type will show that mass murders travel the longest distances since they have to access social structures such as stadiums and bus stations. The standard deviation will vary significantly among the distance traveled by the three killers. The serial killers are likely to travel the shortest distance since their victims are always individuals they have preyed on for an extended period. Mass murders seek higher returns from their crime and this explains their urge to travel the longest distance in order to carry out criminal activities. However, most of the killings will be concentrated within a distance that approximates 1km within the study area.  Therefore, as the researchers will be moving further away from the offender’s place of residence, the criminal activities are likely to diminish. 
	Moreover, there will be distinct variations between the elliptical and the circular models of profiling. The profiles they will generate will correlate to the information from the crime scenes. The size and the location of the study area will increase with the increase in the number of mass and serial killings. The research proposal predicts that the profiling process will give rise to the following output characteristics: the anticipated search area will move closer to the area of abode of the criminal, the search area will reduce in size as other offense types are included, and the predicted area is likely to fall within the study area. The accuracy of the profiling activity will be high for the circular model than the elliptical model. Conversely, the accuracy of the profiles increased as the study areas increased in the elliptical model. The accuracy of the findings will be found to be consistent in case the areas of crimes coincided with the predicted profiling area. 
	Additionally, circular CGPs are predicted to be accurate for three out of ninety-seven of the crime scenes. The circular results were consistent for marauders as compared to commuters since their pattern of criminal activity pointed towards fixed criminal scenes. The standard deviation of the elliptical models will be at approximately 1 and predicting almost accurately that the study area will have one commuter and two marauders (Kent & Leitner, 2007). The elliptical model is highly convenient since it can predict multiple criminal activities within the study area. There is a low probability of locating offenders' residence in the final search of the profiling process. Also, the elliptical model is useful in predicting the proximity of the killers to the predicted profiling area. Furthermore, a third of the successful profiles from the research will be commuter criminals. The linearity of the elliptical patterns should match the shape and direction of the study area. 
	Short distances from the profile error distance indicated that the results from the sample areas were accurate. The probability of occurrence of an error is high in circular methods than elliptical methods. Marauding criminals will likely cover the shortest distances within the study area. Improvements on the elliptical model will be made by using standard deviations equating to 1. However, small errors within the distances travelled by the killers will give move significant results when standard deviations higher than 1 are used, for instance, 2 and 3 (Kent & Leitner, 2007). The score of the two methods were measured from the ratio of study area to the predicted such area. The profile output will be scaled until the pointer intersects with the killers’ place of residence; therefore, higher scores are an indicator of significant output from the profiles.


5.0 Expected Challenges and Solutions
	The profiling of serial killers, mass murders, and spree killers is not devoid of challenges as an investigative tool. Firstly, the existent typographies do not provide the investigators with accurate data about the offenders. The law enforcers mostly use repositories of information from law enforcement agencies to establish the potential motives of the killings. There should be cautionary measures to prevent psychologists and law enforcement agencies from testing in court proceedings involving serial killers since they can give inaccurate information that hinders the efficacy of the profiling process. Also, the research will avoid using data from the mainstream media as they do not capture the behavioral characteristics of the offenders accurately. The study will try to eliminate such challenges by using a conceptual framework from the original literature review. The CGP will avoid as much as possible getting mapping details involving killers from law enforcement agencies and psychologists.
	Also, there will be difficulties in measuring the distance traveled by the perpetrators in case they are introverts who carry out their killings within residential premises. The research will ensure that it utilizes standard deviations with high significance levels that will capture such information. Such irregular landscapes lead to difficulties in defining the parameters of the study. Besides, they do not give an extensive overview of the distribution within the area. The drawbacks will be prevented from using elliptical models with strong determination coefficients. The research will also put into consideration the spatial patterns when analyzing the irregularities presented in such demographics. Application of both elliptical and circular models simultaneously will help establish consistency in the profiling results. Therefore, the landscape challenges of the offender’s residence being the place of crime is prevented. 
	Irregular road networks within slums can also hinder the calculation of the distance between the offender’s residence and the predicted study area. The underlying road infrastructure should ensure that there is a correlation between the elliptical angle of the profile area and the distribution of the criminal activities with New York. The research will eliminate the challenges satisfies the assumptions made in the methodology section. Emphasis will be put on the GCP analysis model that utilizes elliptical techniques more to determine the maximum and the minimum standard deviations from which the distribution can be assessed. Therefore, the standard deviations will be measured along the x and the y-axes that can be empirically modified to give accurate profile results. The elliptical model will enable dimensionality of the variables from which the confidence levels can be increased to improve the probability of locating the offenders’ residence.  The tendency of the distribution towards the center will ensure similar measures are calculated.
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