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Abstract—An important question is how to determine if a 

person is exhibiting suicidal tendencies in behavior, speech, or 

writing.  This paper demonstrates a method of analyzing 

written material to determine whether or not a person is 

suicidal.  The method involves an analysis of word frequencies 

that are used in a fuzzy cognitive map. The fuzzy cognitive 

map determines if there are suicidal tendencies.  The method 

could have substantial potential in suicide prevention as well as 

in other forms of sociological behavior studies that also might 

exhibit their own identifying patterns. 
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I.  INTRODUCTION 

Computationally recognizing causality is a very difficult 
task.  However, discovered causality can be one of the most 
useful predictive tools.  One utilitarian outcome that causal-
ity can provide is the prediction of human behavioral pat-
terns, either in a broad domain such as nations or religious 
groups, or in groups of individuals.  One group of individuals 
that can be analyzed is the people who commit suicide.  De-
scribing the causalities involved is difficult to do quantita-
tively, so it must be represented qualitatively.  The purpose 
of this work is to use fuzzy cognitive maps to discover and 
isolate root causal relationships based on words in suicide 
notes. 

The long term goal of this work is to discover causal pat-
terns in written material.  The focus is on patterns in the fre-
quency of words as opposed to grammatical structure.  The 
objective of this work, which will be the first step toward the 
long term goal, is to analyze a specific human behavioral 
pattern, i.e. suicide, in the form of suicide notes in a way as 
to contrast it with non-suicide notes.  The central hypothesis 
is that suicidal behavioral patterns can be extracted from 
word frequencies in written material, and that these patterns 
can be represented using fuzzy cognitive maps. 

To test the central hypothesis and accomplish the objec-
tive of this research, three specific aims are pursued: 

A. Discover and extract patterns in written material in 

order to produce an initial fuzzy cognitive map to 

describe causality. 

The first step toward this aim is the analysis of suicide 
notes according to the working hypothesis that using discov-
ered word frequency patterns can discover causal patterns.  
This will be done for both the original written material and a 
set of the same data with spelling corrections.  

The reason for making the distinction between spelling 
errors and corrected errors is that misspellings in suicide 
notes could have patterns that are exclusive to such writings 
as opposed to other written material.  If, on the other hand, it 
turns out that misspellings are not significantly tied in with 
either suicide or non-suicide notes then notes that have had 
their spelling corrected will not be considered in the analy-
sis, then only the original notes will be used in developing 
the fuzzy cognitive map. 

The second step is an analysis of non-suicide notes 
based on the same working hypothesis.  Again this has to be 
done for both the original and corrected versions of the data.  
Once this analysis has been done, the frequency patterns of 
the data will be used to produce an initial fuzzy cognitive 
map for analysis in the second aim. 

B. Perform rigorous testing on the fuzzy cognitive map on 

the original data and make adjustments where 

necessary. 

Once the first aim has been accomplished and the pat-
terns discovered are converted to a fuzzy cognitive map, 
then testing must be performed in order to ensure that the 
map will be able to tell the difference between the suicide 
notes and the non-suicide notes that were originally tested. 

Again, as in the first aim, this must be broken up into 
testing the original data and the data with spelling 
corrections.  These must be further divided up into testing 
groups of notes and testing individual notes.  This will show 
how sensitive the fuzzy cognitive map is to the amount of 
data available.  Once the map has been altered to a point 
where the results are acceptably reliable then aim three will 
be performed. 
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C. Perform rigorous testing on the fuzzy cognitive map 

based on different material. 

Once the cognitive map is able to distinguish between the 
two original data sets used to build it, the map must be able 
to find the patterns in different written sources to ensure that 
it can work on a variety of writing.  This is also broken up 
into two steps as in the first two aims. 

The first step is using the misspelled words as written, 
and the second step is using the corrected words.  As with the 
second aim, this must be tested for both individual notes and 
for groups of notes to determine if the amount of data affects 
the outcome.  If satisfactory results have not been attained, 
then the new data must be factored into the fuzzy cognitive 
map until the results are reliably accurate.  Then aim three 
must be performed again using a different source of data. 

II. BACKGROUND 

A. Suicide research 

Much of the research on suicide has been in two major 
areas: clinical studies and analysis of suicide notes.  Clinical 
studies usually involve two types of studies.  The first type of 
study is statistical analysis.  This usually involves analyzing 
suicides based on age and gender as well as other 
demographics such as social and educational status [5].  This 
method has been traditionally a primary means of analysis in 
researching suicide [6].  For example, some studies have 
shown that nearly one-third of all suicides are found in the 
elderly over 60 years of age [1].  By using this technique, it 
is possible to discover what kinds of people are more likely 
to commit suicide and when.  This allows researchers and 
suicide prevention organizations to identify particular trends 
in the demographics where they can focus their work in 
discovering ways to prevent such suicides. 

The second type of clinical study involves psychological 
analysis of individual patients that are displaying suicidal 
thoughts and actions.  This allows for discovering reasons for 
committing suicide on an emotional and psychological level.  
This method is done by studying people with suicidal 
thoughts in order to correlate emotional, mental, or physical 
state with suicide.  An example would be to study the emo-
tional state of people who are losing eyesight, who especially 
have a fear of losing sight, and how it correlates with suicidal 
thoughts [7].  If the thought processes of people who are 
undergoing blindness can be thoroughly understood, than it 
would be possible to anticipate and treat psychopathological 
symptoms before they lead to suicide [7]. 

The analysis of suicide notes has been primarily a study 
into the content of the notes in an attempt to discover the 
state of the persons thinking and thereby understand what 
circumstances and emotional states were driving the individ-
ual to commit suicide.  These circumstances can be divided 
up into situations, relationships, emotional state, cognitive 
state, and demographic variables [3].  These different as-
pects are then analyzed to determine causes and motivations 
for suicide similar to the clinical studies approach. 

B. Causality 

Causality is a description of what causes a particular 
event or group of events in order to happen [10].  Causality is 
more than a statistical correlation as it contains both a direc-
tion, i.e. one event causes another event and not the other 
way around. Causality also has a particular order in a string 
of events that, if changed, would alter the result of the events 
[10].  If causality can be extracted from outside information, 
it would help intelligent systems in modeling its environment 
for decision making [11].  Also, causal relationships are 
more stable in describing the world than probabilistic models 
[12].  However, constructing causal relationships is difficult 
as often it is difficult to determine whether a particular event 
is necessary for the causal relationship or is merely 
coincidental [13].  Two methods used for modeling causality 
are text information extraction and graphs. 

One of the challenging aspects of analyzing language is 
that language is highly complicated and often ambiguous; 
consequently making computer understanding difficult [14].  
Extracting causal knowledge from text is of interest because 
the internet can provide a huge amount of text that is ma-
chine-readable.  These documents have a great deal of 
information in them that can be used to establish causal mod-
els, e.g. analyzing newspaper articles in order to determine 
causal economic trends [15].  Another use in computationally 
extracting causal patterns from text documents is to answer 
questions by analyzing lexical and semantic constructions 
within the sentences [16]. 

Graph structures can be used for both modeling outside 
events, such as Mideast relations [9], as well as to describe 
causal relations in textual data [17].  The reason why these 
networks are powerful is that the graphs are made up of sim-
ple elements but create complex models that can be used to 
describe complex relationships [18].  One type of graph 
structure that can capture causality is a fuzzy cognitive map. 

C. Fuzzy Cognitive Maps 

Fuzzy cognitive maps are a fairly recent development in 
the attempt to capture causality in a way that can be useful 
for studying the real world.  These maps are directed 
weighted graphs that describe relationships between events.  
The nodes and edges together capture domain information 
allowing the fuzzy cognitive map to depict uncertain causal 
reasoning [8].  The individual nodes represent particular 
events and the directed weighted edges represent what kind 
of an influence each node has on the other nodes that it 
connects to.  If node one has a positive influence on node 
two, then if the event of node one increases, the event of 
node two will also increase; if they are connected with a 
negative edge, then if node one increases, node two will 
decrease [9].  Each node in the graph is a fuzzy set that goes 
from 0% to 100% [9].  Also, each edge can be a set of 
concepts such as “a little” up to “a lot” or a range of 
numbers such as 0% to 100% as with the nodes [9] [2]. 
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