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The Importance of Model 
Specification in Statistical 
Conclusions



Why do different statistical models applied to the same data lead to different conclusions?



True model:

What we learn:

Different models → different 



Linear regression Logistic regression



1. the model class (what is allowed), and
2. the fitting process (what is chosen within it)

Final result depends on…



β
parameters model



1. Prediction
Will a patient be diagnosed with diabetes?
What is the risk of hospital readmission?

2. Inference
Does obesity increase disease risk?

Does housing status affect health outcomes?

We commonly use models for… 



1. More rigid model → underfits → misses real patterns (high bias)
2. More flexible model → overfits → fits noise (high variance)

Bias-Variance Tradeoff

   (KNN & Trees)



Regularization
Ridge regression

● Adds a penalty that keeps 
coefficients ssmall

Lasso regression

● Makes some coefficients exactly 
zero

Both control variances at the cost of 
introducing some bias



Linear/Logistic Regression







“Essentially, all models are wrong, but some are useful”

— George E. P. Box


