
FPX DATA TALKS
A short seminar on the creation of habits, how 
to build engaging (and sometimes addictive) 
products and how machine learning models 
learn from taking action.

1. How the brain craves and handle reward
2. Building addictive products and services
3. Reinforcement learning in AI





THE REWARD SYSTEM

Harvard University

The reward system makes the same 
type of output regardless of what the 
stimuli is.

A reward driven behavioural change 
is called associative learning.





FOGG BEHAVIOR MODEL
The Fogg Behavior Model shows that 
three elements must converge at the 
same moment for a behavior to occur.
 
1. Motivation
2. Ability
3. A Prompt



THE HOOK MODEL
Based on the creation of 
habitual behaviors via a 
looping cycle that consists 
of:

1. A trigger
2. An action
3. A variable reward
4. Ongoing investment



BUILDING ADDICTIVE PRODUCTS



INFORMATION NEED AS A TRIGGER



THE HABIT FORMING PROCESS
Habits form when a repeatedly triggered action 
often leads to a high enough reward.

In content products the reward often comes as a 
feeling of fulfilled information need.



VARIABLE REWARD
Wikipedia: A variable ratio 
schedule yields reinforcement 
after the emission of an 
unpredictable number of 
responses.

Also known as: Not knowing 
when the next reward will come 
often leads to an addictive 
behaviour.

https://medium.com/mittmedia/paid-content-local-new
s-and-variable-rewards-the-unraveling-of-user-behavi
or-a3287025e0e3

https://medium.com/mittmedia/paid-content-local-news-and-variable-rewards-the-unraveling-of-user-behavior-a3287025e0e3
https://medium.com/mittmedia/paid-content-local-news-and-variable-rewards-the-unraveling-of-user-behavior-a3287025e0e3
https://medium.com/mittmedia/paid-content-local-news-and-variable-rewards-the-unraveling-of-user-behavior-a3287025e0e3


ARTIFICIAL INTELLIGENCE



THE REWARD SYSTEM REVISITED
To some extent a biological neural network can be 
mapped as artificial neural network. By reverse 
engineering the mechanics in associative learning we 
can build a machine learning model that can learn by 
reinforcing some behaviours.
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REINFORCEMENT LEARNING
A cornerstone in the field of machine learning.

Learns from the environment and doesn’t 
need any additional guidance (also known as 
unsupervised ML).

Will in many cases outperform human experts 
given enough training, even at complex tasks.

Used in some of the most famous AI 
breakthroughs during the last decade.



+100

REINFORCEMENT LEARNING

+1 +1 +1 +1 +1

+1

+1

+1

+1

+1

-100

-100
-100

-100

Agent Environment

Action

Reward

The agent learns from the environment by 
doing actions and monitoring the result in 
form of output rewards.

The list of possible actions is called the 
action space.
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REINFORCEMENT LEARNING
When the model have finished training 
(been fitted) the agent will be able to adapt 
to new situations (within the same type of 
environment).

A fit model will only act in the environment, 
and not learn from any rewards.



REINFORCEMENT LEARNING
Reinforcement Learning models, are 
build on top on other types of 
algorithms such as Q-Learning.

The models often consists of  
various types of explorational 
approaches, for example 
Tree Search models.



REINFORCEMENT LEARNING
Q-Learning is often used as method to train a 
model to act in a complex environment.

The algorithm itself is considered to be 
model free.

When a reinforcement learning algorithm is 
used to train a machine learning model (most 
often a neural network) it is labeled as using  
a Deep Learning approach.



DEEP LEARNING - TRUE AI?



HOW TO KEEP IN TOUCH
Future Position X
https://fpx.se/

Gävle Innovation Arena
https://www.gavleinnovationarena.se/

Magnus Engström
https://www.linkedin.com/in/magnus-engström-7558205b

https://fpx.se/
https://www.gavleinnovationarena.se/
https://www.linkedin.com/in/magnus-engstr%C3%B6m-7558205b

