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Some columns and the first 5 rows of the loans 
dataset.
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Linear model for predicting interest rate based on 
whether the borrower has a bankruptcy in their 
record. 

Source: Çetinkaya-Rundel & Hardin (2021)

benkruptcy
- 0
- 1
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Lab:  Jupyter Notebook 08a-1

Build the model



Prof. Dr. Jan Kirenz

Question 8a-1: Open quiz

Interpret the coefficients

https://forms.gle/wHPHMvbTDczNaQD97
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Categorical predictors with multiple levels

● Categorical variable that has k 
levels where  k greater or equal  
2

● You only need coefficients for 
k−1 of those levels (which one 
doesn’t matter) 

● For the last level that does not 
receive a coefficient, this is the 
reference level

● The coefficients listed for the 
other levels are all considered 
relative to this reference level.

Source: Çetinkaya-Rundel & Hardin (2021)
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Categorical predictor with three levels

The “missing level” is called the 
reference level and it represents the 
default level (intercept) that other 
levels are measured against.

verified_income
- Not Verified
- Source Verified
- Verified
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Example

Source: Çetinkaya-Rundel & Hardin (2021)

verified_income
- Not Verified
- Source Verified
- Verified

verified_income
- Not Verified
- Source Verified
- Verified

verified_income
- Not Verified
- Source Verified
- Verified

Model for a person without verified income (not verified)

Model for a person with source verified

Our linear regression model
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Lab:  Jupyter Notebook 08a-2

Build the model
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Many predictors in 
a model
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Multiple regression

Source: Çetinkaya-Rundel & Hardin (2021)
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We select values for b0, b1, … b9 that minimize the 
sum of the squared residuals

Source: Çetinkaya-Rundel & Hardin (2021)
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Output for the regression model

Source: Çetinkaya-Rundel & Hardin (2021)
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Multiple regression model
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Lab:  Jupyter Notebook 08a-3

Build the model. Note that we don’t use 
the predictor “credit_checks” in our 
model. 
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Resources

The content of this lecture is mainly based on the 
excellent book (can be accessed for free)

Introduction to Modern Statistics” by Mine 
Çetinkaya-Rundel and Johanna Hardin (2024)

https://openintro-ims.netlify.app/index.html

https://openintro-ims.netlify.app/index.html
https://openintro-ims.netlify.app/index.html

