
Sto
hasti
 gradient des
ent
GD minimizes: Ein(w) =

1

N

N∑

n=1

e (h(xn), yn

)

︸ ︷︷ ︸

ln(1+e−ynw
T
xn) ←− in logisti
 regression

by iterative steps along −∇Ein:
∆w = − η ∇Ein(w)

∇Ein is based on all examples (xn, yn)�bat
h� GD
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The sto
hasti
 aspe
t
Pi
k one (xn, yn) at a time. Apply GD to e (h(xn), yn

)

�Average� dire
tion: En

[
−∇e (h(xn), yn

)]
=

1

N

N∑

n=1

−∇e (h(xn), yn

)

= −∇ Ein
randomized version of GDsto
hasti
 gradient des
ent (SGD)
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Bene�ts of SGD
PSfrag repla
ements

Weights, w

E

in

12345600.050.10.15

randomization helps

1. 
heaper 
omputation
2. randomization
3. simple

Rule of thumb:
η = 0.1 works
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