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   This is like the “definition” of overfitting

Credit: Overfitting and Underfitting (Kaggle)
or params

https://www.kaggle.com/code/ryanholbrook/overfitting-and-underfitting




   

   

Regularization discourages overly complex modelENN
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Even if 𝑁 ≥ 𝐷, 𝑋𝑇𝑋 can still be not 
invertible , e.g., due to “collinearity”

Infinitely many solutions
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why If N D I then X to invertible



Why?
• ෨𝑋𝑇 ෨𝑋 is 𝐷 + 1 × 𝐷 + 1  matrix
• rank ෨𝑋𝑇 ෨𝑋 = rank ෨𝑋 ≤ min 𝑁, 𝐷 + 1

In general,  invertible ⇔ full rank

𝑁 < 𝐷 + 1  ⇒  rank ෨𝑋𝑇 ෨𝑋 < 𝐷 + 1
     ⇔ ෨𝑋𝑇 ෨𝑋 not invertible



Design matrix (without bias)

𝑋 =

− 𝑥1
𝑇  −
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⋮

− 𝑥𝑁
𝑇  −

 ∈ ℝ𝑁×𝐷

Prediction
ො𝑦𝑖 = 𝑥𝑖

𝑇𝑤 + 𝑤0

 “Residual” 
𝜖𝑖 = 𝑦𝑖 − ො𝑦𝑖

= 𝑦𝑖 − 𝑥𝑖
𝑇𝑤 − 𝑤0
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