
Linear Regression
AI/ML Teaching



Goals

• Basic concept of linear regression

• Estimating parameters with linear models

• Linear regression in PyTorch



Regression



Supervised Learning

▪ Input: 𝑥(𝑖)

▪ Output: 𝑦(𝑖)

▪ Continuous → regression

▪ Discrete → classification

• Training example 𝑥 𝑖 , 𝑦 𝑖

• Training set 𝑥 𝑖 , 𝑦 𝑖 ; 𝑖 = 1,…𝑚

• Given a training set, to learn a function ℎ:𝒳 → 𝒴



Supervised Learning

• ℎ 𝑥 = 𝜃𝑥

• Cost function: 𝐽 𝜃 =
1

2
σ𝑖=1
𝑚 ℎ 𝑥 𝑖 − 𝑦 𝑖 2

→ Least-square!

• min
𝜃

𝐽 𝜃 : minimum of quadratic function

•
𝜕𝐽 𝜃

𝜕𝜃
= 0

• Learning algorithm



Multi-variable: ℎ 𝑥 = 𝜃1𝑥 + 𝜃0

• (Stochastic) gradient descent



Closed-form solution

Closed-form solution is possible because it is “linear” regression



Is this linear regression?

ℎ 𝑥 = 𝜃0 + 𝜃1𝑥 + 𝜃2𝑥
2



Reference

• Andrew Ng, CS229 Lecture Notes
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