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Gradient Descent

• Repeat until 
convergence:


• θ := θ − ϵ
dL(θ)

dθ



Gradient Descent

• Repeat until 
convergence:


•  


• for            :


•

θ0 := θ

x, y ∼ D

θ := θ − ϵ
dℓ( f(x, θ0), y)

dθ0



Stochastic Gradient Descent
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Terminology

• Repeat until 
convergence:


• for           :


• θ := θ − ϵ
dℓ( f(x, θ), y)

dθ

x, y ∼ D



Practical SGD

• For n epochs:


• for           :


• θ := θ − ϵ
dℓ( f(x, θ), y)

dθ

x, y ∼ D



Learning curves

GD SGD

iterations iterations

loss loss



The Variance of SGD

• Variance


•

dℓ( f(x, θ), y)
dθ

≠
dL(θ)

dθ

𝔼x,y∼D [( dℓ( f(x, θ), y)
dθ

−
dL(θ)

dθ )
2

]
= 𝔼x,y∼D [( dℓ( f(x, θ), y)

dθ )
2

] − ( dL(θ)
dθ )

2


