
EDUKACJA HUMANISTYCZNA nr 1 (44), 2021 

Szczecin 2021 

Włodzimierz Markiewicz 
Wyższa Szkoła Humanistyczna 

Towarzystwa Wiedzy Powszechnej 

w Szczecinie 

HEURISTIC ANALYSIS IN THE PROCESS OF DETECTING SERIAL 

OFFENDERS, PART ONE – SIGNATURE 

„The mind is its own place, and in itself can make a heav’n of hell, a hell of heav’n”  

John Milton, Paradise Lost (1667), 

 Book 1, lines 254–5 

It is said that we are born a blank slate. Environmental conditions and our genes allow 

us to create a personality so unique that it is impossible for it to ever repeat itself. We cannot 

influence genes, but the process of personality formation is different. It should be empha-

sized that this shaping is statistically random. Nevertheless, one can find a common denom-

inator here, which in itself constitutes a cognitive limit for man. 

Every cognitive process requires a point of reference. Whether it is induction or de-

duction, there always will be equivalent of Ying and Yang, black and white, God and evil, 

day and night, strength and weakness, things we like and things we like not - everywhere we 

must refer to the opposite factor without which it is not possible to understand the environ-

ment we are in and the reactions taking place there. An extremely important element of our 

life is also an abstraction which actually helps to understand the need for constant reference 

point. Take the absolute, for example. An abstraction that cannot be understood in any way. 

Interestingly, the absolute cannot even be imagined. When we look with a scientific eye 

at infinity or nothingness, it very quickly turns out that we are standing in front of a wall 

that cannot be broken through. 

In the natural sciences, at the beginning of the 20th century such border was first de-

scribed. In his "Uncertainty Principle" Heisenberg proves the existence of a cognitive limit 

by saying that the more accurate we are in measuring the position of a given particle, 

the worse will be the measurement of the momentum inferred from the initial assumptions 
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and vice versa1. After familiarizing himself with the work, the unrepentant agnostic Albert 

Einstein was to say that he did not believe that God was playing dice with us! 

Social sciences also develop more slowly because the boundary of knowledge does not 

seem as rigid as in the case of natural sciences. For this reason, it must be assumed that all 

of the above will prove that in analyzing the human mind and its motivations a reference 

point will always be needed. Knowing that there are as many personalities as there are peo-

ple living in the world and that in many cases of serial crimes it is impossible to determine 

the motive and the standard police approach fails - how can this framework be defined, 

the path that should be followed in the detection process and which will ensure the greatest 

probability of apprehending the perpetrator? 

Here heuristics can help, i.e. problem analysis using any practical method - which 

however, does not have to be optimal, perfect or rational, and it only requires a result that 

is satisfactory, or is a sufficient approximation2. Thus, it will be possible to make a decision, 

give an opinion or agree with the argument in a situation where the number of variables is 

so large that it is impossible to reach the needed consensus in any other way. Therefore, 

heuristic analysis will include "learning from mistakes", or inductive reasoning and intuition 

(educated guess). 

In 1956, Herbert A. Simon created the word Satisficing which is portmanteau of the 

words satisfy and suffice. This new word was then used to explain the behavior of decision-

makers when the optimal solution cannot be determined3. So depending on the level of as-

piration, satisficing will allow us to choose one from the many different options available. 

An example is a car mechanic who intends to remove the screw holding the battery. 

The screwdriver of the size needed is among hundreds of others. Satisficing says that any 

screwdriver that fits in the slot cut in the screw can be used. Time spent looking for that one 

perfect tool is therefore considered wasted. 

In order to assess the scale of the undertaking, which is the search for common points 

in cases of serial crimes, one should commence from the beginning of the personality evo-

lution, the heuristic analysis will help us in this. Let's begin then with the formative period - 

the childhood of the future perpetrator. 

1. Anatomy of Violence 

  In their seminal work, Sexual Homicide: Patterns and Motives4, professor Ann Bur-

gess, together with FBI agents Robert Ressler and John Douglas and based on a long-term 

study of the apprehended serial offenders, described the process of shaping the psyche of 

a future criminal. 

                                                            
1 Heisenberg W., Über den anschaulichen Inhalt der quantentheoretischen Kinematik und Mechanik, 

”Zeitschrift für Physik (in German)” 1927, 43 (3–4), p. 172 – 198.  
2 Myers D., Social psychology (Tenth ed.). New York 2010, p. 94-97. 
3 Simon H., Choice and the Structure of the Environment, https://uk.sagepub.com/sites/default/files/upm-bina-

ries/25239_Chater~Vol_1~Ch_03.pdf (accessed 23.10.2020). 
4 Ressler R., Burgess A., Douglas J., Sexual Homicide, Patterns and Motives, ”The Free Press”, New York 2010, 

p. 71. 
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Table 1. Sexual Homicide: Motivational Model. R.K. Ressler, A.W. Burgess, 

J. E. Douglas, Sexual Homicide, Patterns and Motives. p. 71. 

When analyzing the observations presented in Table 1, it is not difficult to notice cer-

tain regularities that are present in almost every case studied by the authors. An extremely 

important observation was the finding that the personality disorders, that contribute to the 

creation of the perpetrator of serial crimes, begin already in the formative age. An ineffective 

environment allows the process of creating a disturbed personality to begin. The experiences 

gained in formative age, and basically everything that follows, results from the emotional 
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disturbances that arose at that time. The resulting thought patterns (which, in fact, evolve 

throughout life as a result of positive feedback) result in specific behaviors towards others. 

The development of Ted Bundy's pathology is a great example of this. 

Ted Bundy, a rowing serial killer active in the 1970s, spoke to S. Michaud and 

H. Aynesworth about positive feedback loop, which he has observed in his own case. In own 

words (as his appeals against the death sentence were ongoing, he has narrated in the third 

person) Bundy said: 

“He had, in the months and years previous to this, frequently passed women in alleys, 

women in dark streets, women alone on any number of occasions when he was making his 

rounds and looking in windows. But it never occurred to him — ever, at any point — to use 

this as an opportunity to do anything. It just never occurred to him. For some reason, the sight 

of that woman under those circumstances on that evening and in the condition he was in sort 

of signaled a breakthrough. The breaking of the tension. Making a hole in the dam. “On suc-

ceeding evenings, he began to scurry around that same neighborhood, obsessed with the image 

he had seen. On one particular occasion, he saw a woman park her car and walk up to her 

door and fumble for her keys. He walked up behind her and struck her with a piece of wood 

he was carrying. She fell down and began screaming. He panicked and ran. “What he had 

done terrified him, purely terrified him. Full of remorse and remonstrating with himself for 

the suicidal nature of that activity, the ugliness of it all, he quickly sobered up. He was horrified 

by the recognition that he had the capacity to do such a thing. He was fearful, terribly fearful, 

that for some reason or another he might be apprehended. “The effect was for some time to 

close up the cracks again. For the first time, he sat back and swore to himself that he wouldn’t 

do something like that again, or even anything that would lead to it. He did everything he 

should have done. He didn’t go out at night, and when he was drinking he stayed around 

friends. For a period of months, the enormity of what he did stuck with him. He watched his 

behavior, and reinforced the desire to overcome what he had begun to perceive were some 

problems that were probably more severe than he would have liked to believe they were.” 

“It was the deceptive fashion, you might say, in which that psychopathology withdrew into this 

dormant stage that led the individual to the erroneous belief that he had got it out of himself, 

and this wasn’t going to happen again.” Ted turned in his chair and cocked his head to the 

side. Sweat stood out on his temples, and soaked through the front of his T-shirt. He began 

again. “But slowly, the pressures, tensions, dissatisfactions which, in the very early stages, 

fueled this thing, had an effect. Gradually, it would re-emerge. This individual would say, 

„Well, just one trip to the bookstore. Just once around the neighborhood.” It did this kind of 

thing. Then, gradually, it would become more and more demanding, as it were. “However, as 

he slipped back into his old routine, something did stick with him. That was the incredible 

danger of allowing himself to fall into spontaneous, unplanned acts of violence. It took six 

months or so until he was back thinking of alternative means of engaging in similar activity, 

but not something that would likely result in apprehension or failure of one sort or another. 

“Then on another night he saw a woman walking home. He followed her and looked in 

the window and watched her get ready for bed. He did this on several occasions, for this was 
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a regular kind of thing. Eventually, he created a plan where he would attack her. Early one 

morning, he sneaked in through a door he knew would be open and entered the bedroom. 

Implementing a plan based somewhat on fantasy — based on anything but personal experi-

ence — he jumped on the woman’s bed and attempted to restrain her. All he succeeded in 

doing was waking her up and causing her to panic and scream. He left very rapidly. “Then he 

was seized with the same kind of disgust and repulsion and fear and wonder at why he was 

allowing himself to attempt such extraordinary violence. But the significance of this particular 

occasion was that while he stayed off the streets and vowed he’d never do it again, and recog-

nized the horror of what he had done, and certainly was frightened by what he saw happening, 

it took him only three months to get over it. In the next incident, he was over it in a month. 

“What happened,” Ted went on, “was that this entity inside him was not capable of being 

controlled any longer, at least not for any considerable period of time. It began to try to justify 

itself, to create rationalizations for what it was doing. One element that came into play was 

anger, hostility. But I don’t think that was an overriding emotion when he would go out hunt-

ing. On most occasions, it was a high degree of anticipation, of excitement, or arousal. It was 

an adventuristic kind of thing5. 

1.1 Positive Feedback 

By analyzing very well-known cases (like Ted Bundy’s), the importance of positive 

feedback becomes quite evident. The level of perception and the sophistication of the fantasy 

evolve each time the opportunity is acted upon. However, this pursuit of the perfect fantasy 

seems never ending. This is somewhat reminiscent of an opium addict who has to take ever 

increasing dose of the drug in order to achieve nirvana remembered after the first time. 

"Chasing the Dragon" (pinyin: zhuī lóng), because that is how such behavior is sometimes 

referred to, perfectly illustrates the endless, positive feedback. 

 

Graph 1. Positive fedback during creation of offender’s signature. Author’s own. 

                                                            
5 Michaud S., Aynesworth, The only living witness, Authorlink Press, Irwing 1999, ePub, p. 122-123.  
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Here, the obvious driving element of feedback is a fantasy. This may also explain why 

serial offender usually choses victim unknown to him. In "conventional" murder, rape or 

arson, it is usually quite possible to find a connection with the perpetrator, a connection that 

provides the motive. For a serial offender, this is not required and connection with the vic-

tim usually does not exist. Only the role the victim is to play in the perpetrator's fantasy is 

important - nothing more6. The victim is a piece of the puzzle, and any emotional connec-

tion between the perpetrator and the person chosen as a target may disturb this fantasy. 

In the words of Ted Bundy, who told his interrogators (after the final apprehension in Pen-

sacola) “I would have never attacked women I knew”7. 

It is not an easy task, to create a personality that will one day decide to illegally take 

other human’s life. The process of forming such a mind is very long and, according to our 

knowledge, irreversible. The creation of the personality in a "healthy" environment provides 

the formation of a mind that is adapted to life in society. This works even for people who 

have been diagnosed with emotional disorders, including psychopathy. Such people, alt-

hough in some cases unable to feel empathy, are able to adapt to the environment in which 

they live without exceeding the boundaries established by law, morality or taboos. In order 

to assess the scale of the environmental impact on human development, one can refer to the 

basic assumptions of the chaos theory. 

Chaos is the behavior of a seemingly random system that largely depends on the input 

parameters. The system seems random because its behavior cannot be predicted - to the 

point where everything seems to be a coincidence. This randomness, in turn, results from 

the extraordinary sensitivity of the system to the initial conditions. In short, the study of 

chaos is a study of small initial changes that cause significant changes to a given system in 

the future. 

Changes occurring in time are defined by iteration - that is simply a function in which 

the next step (iteration) depends solely on the result of the previous step. The diagram below 

illustrates the equation introduced in the nineteenth century by Pierre-Francois Verhulst: 

 

where 

n – is an integer number (starting with zero) 

r – is a parameter (between 1 and 4) representing the change factor - the higher the factor 

value, the faster the changes will take place8 

                                                            
6 Geberth V. J., Mass, serial and sensational homicides: The investigative perspective, „Journal of Urban Health” 

1986, (62), p. 492 – 496. 
7 Sullivan K., The trail of Ted Bundy, digging up the untold stories, ”Wildlbue Press” 2016, ePub, loc 950.  
8 Mattuck A., Miller H., Orloff, J., Lewis, J., 18.03SC Differential Equations 2011. “Massachusetts Institute of 

Technology: MIT OpenCourseWare”, https://ocw.mit.edu (accessed 25.10.2020). 
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Graph 2. Discrete Logistic Equation. The influence of the environment on the 

developement of personality. Author’s own study. 

It is easy to notice the influence of small initial changes (of which there are many and 

the above chart presents only a small fragment), which will result in a future personality so 

unique that it will be impossible to repeat it. At the beginning - in the formative period, 

there seems to be little change. The integer "n" is close to zero. The rate of change is also 

small as the process of personality formation has just only begun. The changes that take 

place here become a reference point for further evolution. At the end of the formative pe-

riod, as a result of the accumulation of iteration of events affecting the subject's psyche, any 

further changes appear to be pure chaos. The rate of development of these changes (bifur-

cations) also has its limit. It is described by the Feigenbaum’s constant:9 

if r1 = first bifurcation point, r2 = second etc. then 

 

It can therefore be concluded that: 

• There is a development limit beyond which it is not possible to "turn the object 

back from the wrong way". 

• The formative period is the reference for offender’s personality. 

                                                            
9 Mattuck A., Miller H., Orloff, J., Lewis, J., 18.03SC Differential Equations 2011. “Massachusetts Institute of 

Technology: MIT OpenCourseWare”, https://ocw.mit.edu (accessed 25.10.2020). 
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• The augmentation of thought patterns is chance - based and requires positive feed-

back for further iterations. 

• There is a limit that determines the maximum speed (and therefore time and 

range) of the evolution of psychopathology. 

We will need the above conclusions to define the framework in which we will begin 

looking for common points of the serial offender's signature. 

2. Signature 

A signature is an emotional and psychological need of the perpetrator. Therefore, it 

can be described as the "why" of the offender’s behavior. Thus, it can be assumed that the 

appearance of the crime scene, its composition, location and size accurately reflect, along 

with the existing pathology, the personality of the perpetrator10. It is not always that these 

emotional / psychological traces can be identified, especially where there is a little left at the 

scene or when it is isolated in time and / or space. This is one of the reasons why the use of 

heuristics can help identify common elements. For example, in the murders committed by 

Bundy in Washington and Utah, the common point was the complete absence of evidence 

left by the perpetrator. All what was usually recovered was small parts of the victim's skele-

ton, sometimes the scull. However, the fact of having no evidence whatsoever was seminal 

in itself, as it allowed to connect crimes from many different states, where young women, 

whose skeletons were found by accident, disappeared in a very similar way and would nor-

mally be treated as separate cases. Several skulls found by two hunters on Taylor Mountain, 

led to the assumption that for some reason some victims were decapitated and the offender 

had a place to dispose of the victims. 

2.1 Signature vs Modus Operandi 

Without a doubt, the perpetrator MO will always evolve in a parsimonious manner. 

The more "efficient" he is at committing a crime, the more difficult it will be to detect him. 

As the experience grows, the MO will evolve - the perpetrator will adapt to the situation and 

the environment in which he is located by adapting his modus operandi. However, the sig-

nature will remain static, unchanged in every case - as it represents the perpetrator's fanta-

sies, i.e. a conglomerate of pathology and emotions11. The signature will be visible in both 

physical and non-physical elements of the scene.  

Let’s take the example of a young criminal who steals from an apartment. A beginner 

burglar will focus on the way of entering and then haste escape. His main goal will be to 

search the place as quickly as possible. It can be assumed that the crime will be to certain 

                                                            
10 Holmes R., Holmes S., Profiling Violent Crimes, an Investigative Tool, SAGE 2009, eBook loc. 1267. 
11 Douglas J. E., Munn, C., Violent, crime scene analysis: Modus Operandi, signature and staging, „FBI Law En-

forcement Bulletin” 1992, 61(2), p. 1-10. 
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extent planned and the burglar will be well prepared, bringing with him all the tools he be-

lieves are needed. The first time he breaks in, he may notice that breaking the glass makes 

more noise than expected - so he will remember that next time he will try to use duct tape. 

Being in the room, he will only be interested in items left in plain view, because he wants to 

be at the scene of the crime as little as possible. However, this will change over time. During 

his last B&E he founds a woman hard asleep. So he promised himself that the next time he 

would have a pair of handcuffs or perhaps a piece of string - it would allow him to tie up the 

person present in the apartment. Perhaps, being able to cover eyes of the victim, he will be 

able to get information about the hidden valuables in the apartment? And then, during one 

of the burglaries, he founds a young, beautiful woman sleeping alone in her bed. Sure, his 

emotions are strained to the limit, so it is necessary to find a way for them to escape, to vent 

- he decides to take advantage of the situation in which he just found himself. For investiga-

tors, there is a new element in the scene of crime - evidently this time there was sexual vio-

lence, visible evolution of the modus operandi, which is now radically different from that 

at the beginning of the burglar's "career". Slowly, as time goes on, violence becomes a target 

in itself, it is no longer a by-product. It turns out to be a great way to discharge swollen 

emotions. A fantasy arises that augments a repetitive pattern of crime.  

Obviously above description is a bit exaggerated - however it illustrates the difference 

between signature and modus operandi perfectly. 

2.2 Common points in cognitive mapping 

Taking in to consideration enormous number of the elements that make up the crim-

inal's personality, the only way to find a common denominator is to use heuristic analysis. 

Its accuracy will be influenced by the quantity and quality of collected data - and not by their 

resolution, which according to the equations described above is infinite. Therefore, for in-

stance it will be more important in the examined cases that victims were found in a secluded, 

wooded area rather than what kind of trees were there. It is extremely important because we 

are engaging a computer program to help - the shape and content of the analysis will always 

be managed by a trained and skilled investigator - the computer's task will be to find com-

mon elements and their connections between the events recorded by the on-scene person-

nel. 

We do need therefore define the limits within which we will operate in our search for 

the signature of the serial offender. 

2.3 The Macdonald Triage 

Analyzing life of the offender, certain regularities will be visible in the perpetrator's 

childhood. One of the most known (and disputed) is the serial criminal triad. 

The Macdonald Triad is a set of three factors which, when combined at least two, can 

predict future aggressive tendencies, particularly in relation to serial crime. In an article "The 

Threat to Kill," J.M Macdonald described them as childhood cruelty to animals, an obsessive 
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interest in fire, and enuresis (bedwetting) beyond an acceptable period of development12. 

Quantitative studies by the FBI later confirmed the observations made in the above article. 

We will use the above observations in heuristic analysis, thus we should assume that the data 

obtained by the FBI is Satisficing for us. It is worth remembering about this when creating 

the psychological profile of the offender as well as when analyzing the childhood of the of-

fender. 

2.4 Limits of psychopathology 

Egan, Vincent, et all, created a survey called “The Sensational Interest Questionnaire”, 

which elaborates on the criminal's mental patterns13. Present in the group of respondents 

researched identified several groups with shared ideations, beliefs and behaviours. These are 

militarism, which includes interests related to uniformed services, bodybuilding, martial 

arts, weapons and survivalism. The next visible group is violence – occultism related, i.e. in-

terest in magic, paganism, drug use or the transformation / change of the body's appearance 

(tattoos, body piercing). In the next group, interests in psychology, psychiatry, medicine and 

philosophy became apparent - Hannibal Lecter from the series of novels written by Thomas 

Harris springs to mind. In the fourth group, called conspiracy theorists, interest in paranor-

mal situations, flying saucers, and astrology was noted. In the last, fifth group, interest in 

hiking, camping and gardening was identified - which can be summarized under the com-

mon denominator of survivalism. 

Another very important element in heuristical approach is psychometrics. The use of 

the MMPI-2 test (Minnesota Multiphasic Personality Inventory) will allow for the descrip-

tion of the personality and the psychopathology of the examined person. The full test con-

sists of 567 yes/no questions (in some situations, shortened version is also used). The test 

determines 15 components (scales) of the analysis. They describe the components of per-

sonality, such as antisocial behaviour or existing obsessions, symptomatic behaviours, 

i.e. anxiety and depression, as well as problems that have a significant impact on the clinical 

picture - family problems and negative treatment indicators14. Of course, the accuracy of 

the test results is based on honesty and exaggeration of the respondent. However, the num-

ber of questions allows for a fairly thorough analysis, where 65 points on a given scale are 

considered high. 

Bearing in mind importance of taking into account Satisficing, we may be tempted to 

try to define the area in which we will operate during detection process. We know that the 

formative period serves as the point of reference in creating pathology. We know that after 

the end of adolescence, the irreversible period of the augmentation of thought patterns be-

gins, and this is also the time when the offender begins to act according to the way set in his 

                                                            
12 Macdonald J. M., (August 1963). The threat to kill, “The American Journal of Psychiatry”. 120 (2):  s. 125–

130. 
13 Egan V., Auty J., Miller R., Ahmadi, S., Richardson C., Gargan I., Sensational interests and general personality 
traits, “Journal of Forensic Psychiatry & Psychology” 1999,10:3, p.567 - 582. 

14 Butcher J. N., Pope K.S., The Research Base, Psychometric Properties, and Clinical Uses of the MMPI-2  
and MMPI-A, https://pdfs.semanticscholar.org/5258/0aade7ccb277ebf4fc76769c325b8f13c996.pdf (accessed 
28.10.2020). 
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fantasy. We know that the perpetrator will not be able to stop himself. Pathological behav-

iour will escalate - from rape, to murder, and (in some cases) to cannibalism, which, when 

it comes to serial crime, sits at the end of the spectrum of deviant behaviour. Clearly, nobody 

gets up in the morning and decides to become serial murderer. It is therefore safe to assume 

that it takes time, set of genes and a specific environment to develop a personality capable 

of such behaviour. It gives us therefore heads up as to where we are going to look for the 

perpetrator. It gives us an edge as we can estimate age, experience, state of mind and even 

IQ of the criminal. We are no longer powerless as in the case of Jack the Ripper - which, 

incidentally, would be relatively easy to solve today.  

The impact of victimology on heuristic analysis and the description of the emotional 

and psychological traces that may be present at the crime scene is the aim of the next article. 
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Włodzimierz Markiewicz 

Heuristic analysis in the process of detecting serial offenders, part one – Signature 

The article presents issues related to the creation of a signature of serial offender. Using known 

dependencies and functions used in the natural sciences, which describe the iterative process of 

changes in the environment, the speed, range, time of emergence and augmentation of the psycho-

pathology of a serial offender were determined. The article is the first in a series of publications de-

scribing the use of computer aided heuristic analysis in the process of detecting perpetrators of serial 

crime (ViCLAS). The paper presents the impact of the environment in the formative period on the 

evolution of the perpetrator's psyche. Using the Pierre-Francois Verhulst’s equation and Feigenbaum's 

constant, the direction, speed and cognitive limits in the signature development process were visual-

ized. The concept of Signature is described, as well as the differences between Signature and Modus 

Operandi. 

Keywords: Signature, formative period, Verhulst discrete logistic equation, Feigenbaum’s con-

stant, evolution of the perpetrator's psyche, thought patterns, chaos, heuristics. 

Analiza heurystyczna w procesie wykrywczym sprawców seryjnych przestępstw ciężkich, 

cześć pierwsza – sygnatura sprawcy 

Artykuł przedstawia zagadnienia związane z tworzeniem sygnatury sprawcy seryjnych prze-

stępstw ciężkich. Przy użyciu znanych zależności i funkcji używanych w naukach przyrodniczych, 

które to opisują iteracyjny proces zmian w srodowisku okreslono szybkosc, zasieg, czas powstawania 

oraz augmentacji psychopatologii przestepcy seryjnego. Artykuł jest pierwszym w serii publikacji opi-

sujących zastosowanie komputerowej analizy heurystycznej w procesie wykrywczym sprawców seryj-

nych (ViCLAS). Przedstawiono wpływ środowiska w okresie formatywnym na ewolucję psychiki 

sprawcy. Używając równania Pierre-Francois Verhulsta oraz stałej Feigenbauma, zobrazowano kieru-

nek, prędkosć oraz granice poznawcze w procesie rozwoju sygnatury. Opisano pojęcie Sygnatury, 

a także roznicy pomiędzy Sygnaturą a Modus Operandi. 

Słowa kluczowe: Sygnatura, okres formatywny, Verhulst, Feigenbaum, ewolucja psychiki 

sprawcy, schematy myślowe, chaos, heurystyka. 

Translated by Włodzimierz Markiewicz 

 


