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This lecture is based on course by  

M. Cetinkaya-Rundel, Duke University, Data Analysis and Statistical Inference 

and book  by   

M. Cetinkaya-Rundel and J. Handrin, „Introduction to Modern Statistics” 

 



Modern statistics 
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 Scientists seek to answer questions using 

rigorous methods and careful observations 

 These observations – collected from the likes of 

field notes, surveys, and experiments – form the 

blackbone of statistical investigations and are 

called data. 

 Statistics is the study of how best collect, 

analyze and draw conclusions from data.  
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Study design 



Sampling principles and strategies 
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Sampling principles and strategies 
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 Population and sample 



Experiments 
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 Read  

Principle of experimental design 



Experiments 
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 Blocking 



Experiments 
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 Reducing bias in human experiments 

Read more …. about placebo effect, blind study, double-blind setup  



Observational studies 
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Observational studies 
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Study design 
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 Sampling principles and strategies 



Case study: Olympic 1500m 
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?? 



Case study: Olympic 1500m 
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 Simson’s paradox 



Case study: Olympic 1500m 
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 Simson’s paradox 



Case study: Olympic 1500m 
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Case study: Olympic 1500m 
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 Simson’s paradox 
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Regression modeling 

• We skip most of  it here, as covered during lectures in October; for more 

examples read chapters in the book 

• Here included only what I found explained differently or not covered 

during lectures in October 



Linear regression with single predictor 
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Residuals 

30/10 2025 

19 

 



Residuals 
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 Unclear if 

the  slope 

different 

from zero Pattern 

 in residuals 



Describing linear relationship with correlations 
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Describing linear relationship with correlations 
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Describing linear relationship with correlations 
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Categorical predictors with two levels 
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Categorical predictors with two levels 
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Categorical predictors with two levels 

30/10 2025 

26 

 



Coefficient of determination: R-squared 
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Outliers 
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Outliers 
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Outliers 
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Outliers 
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Linear regression with multiple predictors 

30/10 2025 

32 

 



Linear regression with multiple predictors 
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Linear regression with multiple predictors 

30/10 2025 

34 

 Indicator and categorical predictors 



Linear regression with multiple predictors 

30/10 2025 

35 

 Indicator and categorical predictors 



Linear regression with multiple predictors 
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Linear regression with multiple predictors 
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Linear regression with multiple predictors 
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Linear regression with multiple predictors 
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Software = R package 



Many predictors in the model 
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Many predictors in the model 
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Adjusted R-squared 
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Logistic regression 
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Logistic regression: discrimination of hiring case 
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Logistic regression: discrimination of hiring case 
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Logistic regression 
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Logistic regression 
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Modeling the probability of an event 
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Modeling the probability of an event 
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Modeling the probability of an event 
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Modeling the probability of an event 
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