
 

Important announcements Feb 25

grades for midterm 1 are out

example for linear regression
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selectingthestep.si
goal be close to gta

common options for all GIN
1 constant M 2 0,0

2 inverse decaying n
1 7

where 2,1 0,0

3 exponential decaying n né where n X e 0,0

4 Normalized gradient it effort l e is smalldecaying

where loglio 1fEE.gg ya ex 2 10 8



ecx.rs
x Rd Y R regression

F f 1 f X y and f x w̅ w̅ 12 linear
function class

j y j y squaredloss

objective find w̅ 911ha
w̅

where w Er e xiii 9

Er xiii y

1 Ef.it 1 n E s but try to solve
the optimization step of ERM withgradient descent anyway

w̅ w net p E
T

I E w̅ fatcat 11201

Offs w̅ y in E xi̅'w̅ y xi.at
xitw.si

x w̅ y xp



Algorithm BGD Linear RegressionLearner

with const step size

input D E.g xi yn 2 T ftp.blsot
dataset

w̅ random vector in Rat Ee
for t 1 T

w̅ w̅ y x ̅

w̅ w̅ no w̅
return F x ̅ w̅

The reason to still sometimes us GD is computation

computation closed form vs gradient descent
solution

goal number of computational steps should be minimal

adding substracting multiplication

BigO notation f n 0 g n flu g n n no

EI flu 2n e3
014 2m 3 3m for n 2

3242 3 24 3 3.4

D
n he

closedform w̅ its where A x ̅ 5 Fyi
A O d n A 010

grant5 O dn A 15 0 d

Total computation O d n In d3 d 0 d n d



BGD w̅ O dn w̅ old

Total computation Oldn T

Let's compare O In d and Oldnt

if Todisc features
O Int 0 d 0 a eds

BGD is more computationally efficient if Ted

Can we do better in terms of computation

É yT go wewanttobreak up
the sun into smallerchunks

mini batches
1 Ybae 2b Yrs sum smaller moreeffici

i estimate is worse

Frimber Yim e ber Yn Yn

where b mini batch size

M number of mini batches



Ex n 8 b 2 M 82 4 integer

D 1 7 yr Yr MB 1 11 4
x ̅ y Yu MB2 mini batches
x ̅ ys Yo MB
x ̅ 42 8.48 MBY

is not always an integer We define

µ floor

We will not use n Mb b datapoints

New estimate of the expected loss for each minibatch

m msn.fi w̅ Yi where me a u

different estimate for eachbatch

Im is a sample mean estimate of L 5 with b datapoints

In lwt is a worse estimate than w̅



Algorithm MBGD Linear Regression Learner
with constant step size

input D x ̅ y En yn Z T b

in random vector in R

M floor

for t 1 T

randomly shuffle D
for m 1 M

men b
w̅ Em Étw̅ y x ̅
M

w̅ w̅ yV w̅
m

return x ̅ x ̅ w̅


