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Stochastic Processes are all around us



The 
mathematical 
definition

In probability theory, a stochastic 
or random process is a mathematical 
object usually defined as a  in a probability 
space, family of random variables where 
the index of the family often has the 
interpretation of time.
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Example. Orstein Uhlenbeck or Vasicek process  
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Stochastic 
processes can be a 
bit hard to explain 
using only their 
mathematical 
definition
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Communication 
Challenge

Mathematical equations are 
precise...

... but not always intuitive!

In many situations, intuition is the 
most important part

Students, stakeholders, and 
decision-makers need clarity
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Simulation  and 
Visualization can 
help us

#NumPy #SciPy #Matplotlib 
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Task: Use visualization to get a 
better understanding of the 

Vasicek process
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Reminder of the mathematical definition 
(This is the last equation, I promise!)
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Code Snippet

Notes

• There are several ways to do the MC 
simulation

• We are fixing the parameters 

• This code can work for different set of 
parameters but cannot be easily 
extended to allow different processes



A single path
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Plotting multiple paths
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Even more paths?
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Adding elements to the plot
Expectation + Envelope + Colormap

Expectation 
Line

Probability 
Envelope

Coloring according to 
the terminal value
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Final Plot
Expectation + Envelope + Colormap + Terminal Distribution

Expectation 
Line

Probability 
Envelope

Colormap 
+

Terminal 
Distribution 
Histogram 

and 
Density
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Let’s use this kind 
of plots to 

understand the 
parameters of the 

process!
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Mu Parameter: Long Term Mean
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Sigma Parameter: Dispersion
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Theta Parameter: Speed
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We can expand this idea to other 
stochastic processes! 
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Introducing 
aleatory

A Python library to simulate and visualize 
stochastic processes

DialidSantiago.com



Purpose

Exploratory data 
analysis

Communication Education Industry 
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Design

1. Object oriented

2. Cover a wide variety of processes

3. Simple API (three main methods: 
simulate, plot, draw)

4. Leverage matplotlib features
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Aleatory Draw Recipe
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Final Thoughts

• Stochastic processes are powerful 
mathematical objects, but they don’t have 
to be intimidating   

• With the right tools,  we can tell beautiful 
stories about uncertainty    

• aleatory is here to help you
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Thanks for 
listening!
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