



































































































































Feb13
Important announcements

midterm marks willbe released on the weekend or early next
week
release solutions tonight
Thankyou for fillingout

the midterm evaluation survey






































































































































Our goal from supervised learning lechure

2efgAD Empirical Risk Minimization
ERM

Es

Éf estimate f for all feFC Hf X
call the estimate f

be the FEF that minimizes

x ̅ ICH
Function

class






















































































































Optimizations

finding the best solution from a set of

possible solutions

Usually this means finding the minimum

or maximum value of some function

we will care about
minimum value of g

w

min g
w

W EW over all we W

way gw
the WEW that achieves

or w argmin
the minimum value ofyew

mu w9cw g
w

w is a minimizer

E gews
w W R

w arguin g w 0 4

minglo 0 g w

new

w



W 1,2 min g co 1 arguin glco 1 w
WEW

g w WEW

Vote There is a relationship between
minimizing and maximizing

g
w yawl

glw
gew

w
anything

co arymax.glw

WEW

g w
Yinglw mag scw s at g ut

We can choose if we want tomaximize a function or minimize
its negative of that function



How do we solve minimization problems

1IEf W is discrete
we compare glw for all we W

2 If W is continuous we can sometimes
use derivatives

We will focus on W continuous

Additional assumptions

If glw is convex and twice differentiable

then

Ees 1 If W IR then w is the solution
to g w 0

2 If W a b then we is thesolution

to g w 0 if this solution is in a b

Otherwise it is a or b



The second derivative ofglwIedoftentiable
written g w exists for all wow

Convey glw is convex if g w 0 for all we W

Usually g co is bowl shaped

Ex gaw w W R
r

w argmin glw line with
w slope g

g w 2W g w 2 1

glw is convex g lw 2 0 W

g w 2w 0 w 0 g 1 2.1

g 1 2 1 2

g 0 0

Ex gcw
w W 1,2 a b

r

lglw 2w 0 w 0 1,2

1

9117 1 9127 4 l
a



w 1 g w wingco

Ex go.ws w W R

g w 3w g w Gw

gun co

when WCO

g w 3w 0

que
minimum

Ex not convex

s 7
As

so



Hiiiitiition is.me

Note it is more complex tocheck ifglio
is convex if d 1 So I will tellyou

then we calculate

w̅ wit w argmin glio
wear

by setting w as the solution to

0 for all je 1 d

Ex g
w̅
g
Wi Wa with W R

2w 0 w 0

058 2w2 0 WE 0

w̅ WI WIT 0,07T I
g ñ my glio



Finding a good predictor Linear Regression

EIIFIIE.IE
F c f 7 R Is IR function class

D x ̅ Yr Xn ya fixed dataset

f En e f x y estimate of f
for all f I

sample mean

what we
want I arguin L t

fee

pick F 1 It X Y and f x ̅ x ̅ w̅ whereword

linear functions

f x ̅ w̅ b x a
t
we Wa b

5 xp xawdb Wo
XYWo W xawdXo 1
Xo Xn Xd TWoWe Wd

w̅



Assume 0 1 x Xa IR

XP i 0 1 Xin Xia ER dataset

Notice EF so F x ̅ x ̅t w̅ for some w̅order

w̅ argmin a where a E e xÉw̅ y
WER



Solveforte



ftp.t w̅



di
w̅




