
Stochastic Gradient Descent

• motivation

• convergence in expectation



example : large- scale least squares
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interpret objective as an expectation

objective may be interpreted as an expectation over samples i=1 - n - N

that occur with equal probability 4N :
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stochastic gradient descent (SGD )
minimize f- (X) = *É fi Cx)

✗ c- IRN i= ,

✗
1<+1
= ✗

K
- ✗ tfcxb)gradient descent K

stochastic gradient descent ✗
K+,
= ✗

a
- ✗ gk

where gn := ¥,IDfcxk) Bk:={
Fateh

of uniformly random
iid samples from { I . . - N } }itBk

i

• step length an often called "

learning rate
"
in this context .

• need to assume mean- squared error in stochastic approx is bounded :
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for some T > 0 fixed it K . ( larger sample size =D smaller T )



convergence in expectation (simplified version w/ constant step length)

by descent Lemma : fk := fcxk) and tfk -
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take expectations over both sides :
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( last line holds when step length at 1h )



from previous slide :
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seeming over k=0, 1,2, ^^;
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compare to previous deterministic analysis


