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Learning Goals

• Students should use the main libraries to 

create and fit regression model. 

• Students should use the main libraries to 

analyse regression model. 
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• Python module 

• provides classes and functions 

• estimation statistical models, 

• statistical tests, 

• statistical data exploration. 

• open source Modified BSD (3-

clause) license.

• https://www.statsmodels.org/
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• Regression and Linear 
Models

• Time Series Analysis

• Other Models (e.g. Non 
parametric models)

• Statistics and Tools

• Data Sets
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• statsmodels.api: 

• Cross-sectional models and methods. 

• Canonically imported using 

–import statsmodels.api as sm

• statsmodels.tsa.api: 

• Time-series models and methods. 

• Canonically imported using:

–import statsmodels.tsa.api as tsa

• statsmodels.formula.api: 

• A convenience interface for specifying models using formula strings and DataFrames. 

• Canonically imported using:

–import statsmodels.formula.api as smf

The main statsmodels API is 

split into models:
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Regression and Linear Models
• Linear Regression

• Generalized Linear Models

• Generalized Estimating Equations

• Generalized Additive Models (GAM) 

• Robust Linear Models

• Linear Mixed Effects Models

• Regression with Discrete Dependent Variable

• Generalized Linear Mixed Effects Models

• ANOVA
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Linear Regression

• Linear models with independently and 

identically distributed errors, and for errors 

with heteroscedasticity or autocorrelation. 

• This module allows estimation by:

– ordinary least squares (OLS), 

– weighted least squares (WLS), 

– generalized least squares (GLS), and 

– ..
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Regression and Linear Models
• OLS Assumptions

1. Linearity

2. No Multicollinearity

3. errors are normally distributed

4. Non Autocorrelation (Autocorrelation - correlation between the error values)

5. Homoscedasticity (variance of the error terms should be constant with respect to the independent 
variable)

https://aiaspirant.com/ols-assumptions
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A Data Set



2022/23  - 10Carlos J. Costa (ISEG)

• What is the best model to explain 

• Y=f(X)  ?

• A linear Model?
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Create and Fit

• Import modules

• Add constant

• Create model

• Fit model

• Use model to predict

• Use model and show 

summary
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Show results

• Graphical analysis

• Estimation vs. 

effective data



2022/23  - 13Carlos J. Costa (ISEG)

• What is the best model to explain 

• Y=f(X)  ?

• A quadratic model?
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Create Model

• Create data frame

• Add columns

• Identify X and Y

• Create model 

• Fit model
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Results

• Bad statistics

• Bu …
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Results

• A graphical 

analysis allows to 

verify that we 

obtained a good fit.


