
Statistical models



Statistical modeling
Simplified mathematical formulation for statistical 
analysis 

• stochastic 

• somehow approximate reality 

• explanatory



Different philosophies
• Generative models 

• describe how the data are generated 

• Predictive models 

• models mainly for making predictions



Generative models



Coin tossing



Variational autoencoder



Variational autoencoder

https://github.com/jcjohnson/neural-style


Failure rate model

http://www.gatewaycoalition.org/files/Enggstats/htmls/Ch4.pdf


State-space models for air 
pollution



Predictive models



Image recognition

https://www.tensorflow.org/tutorials/images/image_recognition



AlphaGo

https://hackernoon.com/the-3-tricks-that-made-alphago-zero-work-f3d47b6686ef



Algorithmic trading

http://www.turingfinance.com/wp-content/uploads/2013/11/Algorithmic-Trading-Systems-Conceptual.png



Conclusion
• Most statistical models are represented by 

probability models with certain unknown 
parameters 

• Probability models are usually specified by 
human 

• Unknown parameters are estimated (trained) 
from data



• Does the model good enough? 

• goodness of fit 

• Which model is better for a specific data science 
problem? 

• no free lunch theorem 

• model selection (cross-validation, information 
criteria, LASSO, etc.) 

• model averaging (ensemble learning)


