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Linear Regression

•Model representation

•Cost function

•Gradient descent

• Features and polynomial regression

•Normal equation



Gradient descent

Have some function 𝐽 𝜃0, 𝜃1

Want    argmin 𝐽 𝜃0, 𝜃1

 

Outline:

• Start with some 𝜃0, 𝜃1

•Keep changing 𝜃0, 𝜃1 to reduce 𝐽 𝜃0, 𝜃1

   until we hopefully end up at minimum

𝜃0, 𝜃1







Gradient descent

Repeat until convergence{

𝜃𝑗  ≔ 𝜃𝑗 − 𝛼
𝜕

𝜕𝜃𝑗
𝐽 𝜃0, 𝜃1      (for 𝑗 = 0 and 𝑗 = 1)

}

𝛼: Learning rate (step size)
𝜕

𝜕𝜃𝑗
𝐽 𝜃0, 𝜃1 : derivative (rate of change)



Gradient descent

Incorrect:

temp0 ≔ 𝜃0 −𝛼
𝜕

𝜕𝜃0
𝐽 𝜃0, 𝜃1

𝜃0 ≔  temp0

temp1 ≔ 𝜃1 −𝛼
𝜕

𝜕𝜃1
𝐽 𝜃0, 𝜃1

𝜃1 ≔ temp1

Correct: simultaneous update

temp0 ≔ 𝜃0 −𝛼
𝜕

𝜕𝜃0
𝐽 𝜃0, 𝜃1

temp1 ≔ 𝜃1 −𝛼
𝜕

𝜕𝜃1
𝐽 𝜃0, 𝜃1

𝜃0 ≔ temp0
𝜃1 ≔ temp1



𝜃1  ≔ 𝜃1 − 𝛼
𝜕

𝜕𝜃1
𝐽 𝜃1
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𝜕𝜃1
𝐽 𝜃1 > 0
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𝜕𝜃1
𝐽 𝜃1 < 0



Learning rate



Linear Regression

•Model representation

•Cost function

•Gradient descent

• Features and polynomial regression

•Normal equation



Training Dataset

Size in feet^2 (x) Price ($) in 1000’s (y)

2104 460

1416 232

1534 315

852 178

… …

ℎ𝜃 𝑥 = 𝜃0 + 𝜃1𝑥



Questions?

Deep questions?!

Deep robots!
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