
“We are the scientists, trying to make sense of the 
stars inside us.” 

-Christopher Poindexter
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“The meeting of two personalities is like the contact of two chemical 
substances: if there is any reaction, both are transformed.”

-Carl Jung-



Why consider a Jungian Framework?  

“Teams that had it basically wrong — but 
for a few good ideas — made the 
difference when combined with teams 
which had it basically right, but couldn’t 
close the deal on their own.”

“Then there was a great insight among 
some of the teams — that if they 
combined their approaches, they actually 
got better. It was fairly unintuitive to many 
people [because you generally take the 
smartest two people and say ‘come up 
with a solution’]… when you get this 
combining of these algorithms in certain 
ways, it started out this ‘second frenzy.’ In 
combination, the teams could get better 
and better and better.”

“Ironically, the most outlying approaches 
— the ones farthest away from the 
mainstream way to solve a given problem 
— proved most helpful towards the end of 
the contest, as the teams neared the 
summit.”

Buskik, Eliot Van, “How the Netflix Prize was Won,”  Wired, 9/22/09.  

Sensation tell us a thing is. Thinking tell us what it is this thing is. Feeling tells us what this 

thing is to us.” ― C.G. Jung

http://www.goodreads.com/author/show/38285.C_G_Jung


“Trait based models are widely accepted in the computing community as well. All of the 
works surveyed in this article adopt personality traits (the BF in 76 cases out of 81) and, to 
the best of our knowledge, no other theories were ever adopted in computing oriented 
research. On one hand, this barely reflects the dominant position of trait based models in 
personality psychology. On the other hand, trait models represent personality in terms of 
numerical values, a form particularly suitable for computer processing. [1].”

A. Vinciarelli and G. Mohammadi, "A Survey of Personality Computing," IEEE Transactions 
on Affective Computing, vol. 5, no. 3, pp. 273-291, June 2014.

Current computational personality research is fairly homogenous. 

The problem with this is that experience and research have shown that solving problems is 
generally aided by being able to combine diverse ways of approaching the problem.  

This is how the Netflix prize was won.

The Big 5
Openness, Conscientiousness, Extroversion, Agreeableness, and Neuroticism. 

Why consider a Jungian Framework?



“Loneliness does not come from having no people about one, but from being unable to 
communicate the things that seem important to oneself, or from holding certain views 
which others find inadmissible.” –C.G. Jung
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Overview of the Jungian Personality Model
-Modern Incarnation is Meyers Briggs Type Indicator

Cognitive Functions – Jake Beech
https://en.wikipedia.org/wiki/File:CognitiveFunctions.png

Myers-Briggs Types - Jake Beech
https://en.wikipedia.org/wiki/File:MyersBriggsTypes.png

Archetypes

“Everything that irritates us about others can lead us to an understanding of ourselves.”
-Carl Jung



Overview of the Jungian Personality Model
-Cognitive Functions Hierarchy
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L. V. Berens and D. Nardi, Understanding Yourself and Others: An Introduction to the 
Personality Type Code, Huntington Beach, CA: Telos Publications, August 1, 2004.

Personal Preferred Reference on the topic: 

Cognitive Functions are the Basic Building Blocks of the Jungian Personality Theory
The Jungian model is not Cartesian in Nature

In the Jungian/MBTI model everyone has access to all eight of the cognitive functions.  
The difference between the personality archetypes is the preference order for using the 

cognitive functions.    



Overview of the Jungian Personality Model
-Cognitive Function Preference Order

L. V. Berens and D. Nardi, Understanding Yourself and Others: An Introduction to the Personality Type Code, Huntington Beach, CA: 
Telos Publications, August 1, 2004.

Personal Preferred Reference on the topic (All cognitive function descriptions adapted from this reference): 

By photo by Alan Light, CC BY 2.0, 
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ENFJ

Extroverted Feeling (Fe) 

Introverted Intuition 
(Ni)

Extroverted Sensing 
(Se)

Introverted Thinking 
(Ti) 

Constraints on the first 4 cognitive functions:
1. The functions alternate between an introverted and extroverted attitude
2. The 1st and 4th function must both either be judging or perceiving functions.  The 1st and 4th

functions have opposite attitude and must be the opposite with respect to the type of 
judging or perceiving function the other function is.  

3. The 2nd and 3rd functions have the same constraints as the 1st and 4th cognitive functions.  



Jungian Framework Overview
How to build a Jungian Artificial Personality 
• Algorithms that have been developed for a variety of applications (e.g. Principle 

Components Analysis, Artificial Neural Networks, Linear Classifiers, etc.) can be mapped 
to the cognitive functions that make up the building blocks of the Jungian personality 
model. These algorithms can be used to implement the cognitive functions.

• Human personality is inherently serial in nature. Human personality arises from the 
limitation that humans can only use one cognitive function at any given time. Or at 
least the human ability to use more than one function at a time appears to be severely 
limited.

• The Jungian type-based personality framework allows for the possibility of an individual 
agent to use any of the 8 cognitive functions at any given time, however, personality 
emerges from a preference for certain cognitive functions over others. The order and 
magnitude of preference can be selected based on models such as the Myer & Briggs 
cognitive function orders. They could also possibly be learned from data, or could even 
be chosen arbitrarily. Initially the authors suggest using the Myers & Briggs cognitive 
function orders as guidance.

Personality as we perceive it is a phenomena that is just about weakness, mistakes, and 
oversights as it is about our strengths.  Personality emerges from our limitations.  



Jungian Framework Implementation Example
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Overview of the Jungian Personality Model
-The Judging Cognitive Functions

“Where wisdom reigns, there is no conflict between thinking and feeling.” 
― C.G. Jung 

Contingency planning, scheduling, and quantifying utilize the process 

of extraverted Thinking. 

Extraverted Thinking helps us organize our environment and ideas 

through charts, tables, graphs, flow charts, outlines, and so on. 

At its most sophisticated, this process is about organizing and 

monitoring people and things to work efficiently and productively. 

http://www.cognitiveprocesses.com/Cognitive-Functions/

The process of extraverted Feeling often involves a desire to connect with (or 

disconnect from) others and is often evidenced by expressions of warmth (or 

displeasure) and self-disclosure. 

The "social graces," such as being polite, being nice, being friendly, being 

considerate, and being appropriate, often revolve around the process of 

extraverted Feeling. 

Extroverted Thinking Extroverted Feeling

• Use own embodiment as analog computation based on perception of external 
affect

• Artificial Neural Networks
• Resources allocated weighted towards communications/collaboration with other 

agents (human, machine and otherwise)
• State of health evaluation of other agents 
• Cost functions for optimization designed in such a way that rewards associated with 

group success outweigh individual rewards associated with individual success
• Analysis of how actions will affect group well-being

• Partially Observable Markov Decision Process
• A*
• Optimization routines
• Linear Programming
• Planning algorithms
• Control Algorithms

Algorithmic implementation examples



Overview of the Jungian Personality Model
-The Judging Cognitive Functions

It is often hard to assign words to the values used to make introverted Feeling 
judgments since they are often associated with images, feeling tones, and gut 
reactions more than words.
As a cognitive process, it often serves as a filter for information that matches what is 
valued, wanted, or worth believing in. 

“what care I, love, that thou be 
wise?
be fair! be sad! for tears 
contain
an added charm in lovely eyes,
like vales a river glorifies;
the rose is fresher in the rain.”
- Charles Baudelaire, Madrigal 
Triste

Introverted Thinking often involves finding just the right word to clearly express an 
idea concisely, crisply, and to the point. 
Using introverted Thinking is like having an internal sense of the essential qualities of 
something, noticing the fine distinctions that make it what it is and then naming it.

Introverted Thinking Introverted Feeling

Algorithmic implementation examples

• Artificial Neural Networks
• Techniques for state of health monitoring of self.  
• Cost functions for optimization designed in such a way 

that individual rewards for individual success outweigh 
group rewards associated with group success

• Analysis of how actions will affect individual well-being

•  Principle Components Analysis
•  Independent Components Analysis
•  Sparse Dictionary Learning
•  Auto-Associative Neural Networks
• Abductive reasoning

http://www.cognitiveprocesses.com/Cognitive-Functions/



Overview of the Jungian Personality Model
-The Perceiving Cognitive Functions

http://www.cognitiveprocesses.com/Cognitive-Functions/

Extraverted iNtuiting involves noticing hidden meanings and 
interpreting them, often entertaining a wealth of possible 
interpretations from just one idea or interpreting what someone's 
behavior really means.
It also involves seeing things "as if," with various possible 
representations of reality. 

Extroverted Sensing occurs when we become aware of what is in the 
physical world in rich detail. 
We may be drawn to act on what we experience to get an immediate result. 
Extraverted Sensing is operating when we freely follow exciting physical 
impulses or instincts as they come up and enjoy the thrill of action in the 
present moment. 

By Alby.1412, CC BY-SA 
2.0, 
https://commons.wikim
edia.org/w/index.php?c
urid=26268392

Extroverted Sensing Extroverted Intuition

Algorithmic implementation examples

•  Active learning
•  Active SLAM
•  Online Learning
•  Search based on maximum information gain 
•  PID control

• Search Engines 
• Compressive Sampling
• Random Walk
• Genetic Algorithms
• Wide band filtering on input.  All data gets 

through.  
• No filtering on ideas



Overview of the Jungian Personality Model
-The Perceiving Cognitive Functions

Introverted Sensing often involves storing data and information, then comparing and 
contrasting the current situation with similar ones. 
The immediate experience or words are instantly linked with the prior experiences, 
and we register a similarity or a difference—for example, noticing that some food 
doesn't taste the same or is saltier than it usually is.

http://www.cognitiveprocesses.com/Cognitive-Functions/

By Cleanboot - I was 
photographer who 
took 
picturePreviously
published: Published 
in Club magazine, CC 
BY-SA 3.0, 
https://en.wikipedia.
org/w/index.php?cur
id=37759584

Introverted iNtuiting involves synthesizing the seemingly paradoxical 
or contradictory, which takes understanding to a new level. 
Using this process, we can have moments when completely new, 
unimagined realizations come to us.

Introverted Sensing Introverted Intuition

Algorithmic implementation examples

• Supervised learning
• Support Vector Machine Classification 
• Matched filtering
• Narrowband filtering
• Autocorrelation
• Cross correlation

• Simulation/Prediction (e.g. FEA, CFD)
• Design of Experiment
• Autocomplete
• System ID
• Interpolation/Extrapolation
• Bayesian Inference



Jungian Framework Implementation Example
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The Genotype and Phenotype Perspective/Analogy
Linking the Jungian and Big-5 model

• Data-Driven
• Snapshot in time of current 

personality traits
• Personality and behavior traits 

can change as a result of life 
experiences.  

Genotype
(the genetic constitution of an individual 

organism.*)

Jungian Personality

Phenotype
(the set of observable characteristics of an individual 

resulting from the interaction of its genotype with the 
environment.*)

Big 5
• Model
• Born with a given Jungian personality 

archetype. Underlying Jungian 
personality does not change with age.

• For each archetype a bias for a given 
temporal pattern of behavior change 
with age is provided.  This change is 
driven by the  development of lower 
cognitive function.  

“Life really does begin at forty. Up until then, you are just doing research.”
-Carl G. Jung

The Jungian and Big-5 views are not mutually exclusive. 

*Google dictionary

Two people can have the same Jungian archetype but exhibit significantly different behavior.  
Behavior is an emergent phenomena with the cognitive functions as the generators



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

• Describe an Environment and Agents to 
demonstrate cognitive functions

• Environment has multiple features and behaviors

– Walls and water (block movement, visibility)

– Terrain (movement cost)

– Food (good, poisonous), surrounded by a 
scent gradient

• “Imagination” describes an agent’s 
perception/model of the world. 

• A limit is placed on an agent’s ability to store 
information in the imagination.   

Agent’s 
ImaginationActual 

Environment



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

• Agents exhibit a single cognitive function

– Feeling Extraverted – Copy other Agent’s map into own

– Feeling Introverted – Find agent’s personally most preferred location in 
environment

– Thinking Extraverted – Stochastic Gradient Decent predicts best locations

– Thinking Introverted – Dimensionality reduction saves memory

– Intuition Extraverted – Evolutionary algorithm

– Intuition Introverted – Gaussian Naïve Bayes predicts food locations

– Sensation Extraverted – Seek out most unexplored area

– Sensation Introverted – SVM Classifier predicts food locations



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

Extroverted IntuitionExtroverted Sensing

Seeks new experiences. Navigates to area of 

map with the most unexplored cells.

Attempts to determine optimal water density by using an 

evolutionary algorithm. This algorithm modifies an area by 

creating different water densities and examines which one 

results in the most food. 



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

Extroverted FeelingIntroverted Feeling

Maintains a weighted-value of its trust in other agents 𝐴𝑡𝑖. 

Seek out and follow Agents in close proximity. When near 
another agent, try to reach using the A* search algorithm. 
When next to another agent, merges their map attributes 
into its own, using a weighted average depending on its 
trust. 

Each agent has a randomly-generated set of “preferences” 

𝐴𝑝, which is the preferred density of surrounding 

environmental features. Fi attempted to use Gradient 

Descent/Ascent in order to find a local maxima, which 

maximizes the sum of preferred densities

“what care I, love, that thou be wise?
be fair! be sad! for tears contain
an added charm in lovely eyes,
like vales a river glorifies;
the rose is fresher in the rain.”
- Charles Baudelaire, Madrigal Triste



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

Introverted SensingIntroverted Intuition

Gaussian Naïve Bayes predicts food locations Uses pattern-matching. Uses a scikit-learn Support Vector 

Machine with Stochastic Gradient Descent to attempt to 

predict where fruits will spawn



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

ESTP INFP

1. Se

2. Ti

3. Fe

4. Ni

1. Fi

2. Ne

3. Si

4. Te



A start towards Jungian Artificial 
Personality Synthesis (With Sebastian Zanlongo (FIU))

ESTP – ESFP – ESTJ – ENTJ 



Overview of the Jungian Personality Model
-Misconceptions and clarifications
• Jungian/MBTI framework is not either/or.  Everyone has access to and uses all of the 

cognitive functions.  Personality differences arise from the order of preference different 
people have for the cognitive functions.  

• In the Jungian/MBTI model is not Cartesian in nature.  There are no dimensions.  It is 
based on cognitive functions as building blocks.  

• The Junginan/MBTI personality tests have a number of weaknesses.  I make no claim 
the tests themselves are sound.  I suggest non-survey based methods be developed.  
(Remco Chang’s work is relevant)

• I do not claim my implementation of the Jungian framework is the only way to go about 
its execution.  

LOC, neuroticism, and extraversion 
Eli T Brown, Alvitta Ottley, Helen Zhao, Quan Lin, Richard Souvenir, Alex Endert, Remco
Chang, “Finding Waldo: Learning about Users from their Interactions,” IEEE Transactions on 
Visualization and Computer Graphics ( Volume: 20, Issue: 12, Dec. 31 2014 )

http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=2945
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6935054


Questions?


