





















































ImportantAnnouncementsandNote.seoct 10

Midterm marks probably released this
weekend

Fill out mid term evolution survey please






































































































































ImportantannouncementsandNotes oct 1

Midterm details

25 multiple choice select all that apply
questions using scantron Bring a pencil

covers up to and including today lecture

up to and including sec 6.2 in the course notes

Formula sheet will be provided no cheatsheet
will post tonight
You can bring a calculator

Similar to assignment questions and

examples in course notes

Will make an announcement tonight with all
these same details

Will use some of Oct 3 Lecture to do
a midterm review






















































































































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 yew

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
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W 1,23 mw.grgov I argnugggow I w
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Ie There is a relationship between
minimizing and maximizing

yowl
gew

w w no

gew
gew

w arguin
new 9W argufy gow

gait min gov mucin you gawd
WEW



How do we solve minimization problems

CIFF W is discrete not continuous

we compare gew
for all we W

2 If W is continuous we can sometimes

use derivatives

we will focus on W continuous

If gew
is convex and twice differentiable

then

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

2 If W a b then w is the solution
to
g

w 0 if this solution is in a b

Otherwise w is a or b



tiable The second derivative of gewT.IEengTexostsforallwew
Convey gas is convex if g

w 20 for all
WEW

Usually gew is bowl shaped
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r
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line with slope g
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two I W
g cw 2 0 for all WEW line with slope

g o 0
gew is convex
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g'c1 2 C1 2

Ex gcw
w W 1,2 a b

2 0 w 0 1,2
1

9117 1 g 21 4 a



w 1
g

w mingew I

gov
W W R

g
w 3w g cw

6W

g w 36 0
Now

W O

g
W GW 20 when

WCO gew
is not convex

not convex

S

IV

5



1II.si ieigesisom
Notes it is more complicated to check if

gcw̅ is convex of del So I will just tell you

Then we calculate

w̅ Wi we argy.gg g
w̅

by setting wi as the solution to

29g w̅ 0 for all hi d

Ex gcw̅ g
Wi Wa With W R

2 w̅ 2W 0 w.IO

2 w̅ Zw 0 wÉ O

Wi Wi 0,0 we
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Finding a good predictor Linear Regression

IE
Fcfflf R R

D X y xn̅ yn

f I f xi y an estimate of L f
for all FEF

we want F arguing
t

sick F f f and f x x ̅t w̅ where w̅ ER

Linear functions
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b Wo
0 1 XoWotX wet you

wTtb w
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Assume x ̅ 0 1 Xi Xa Rolt w̅ wow wot

xi̅ Xio 1 Xin Xia Rd

Notice FEF so Fcx ̅ x ̅t w̅ for some w̅ ER

w̅ argmin w̅ where a Eil x ̅ O y
w̅ ER

Pick l to be the squared loss Then
w̅

is convex

Solveforms
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What A D

D x ̅ y Xn yn E Xxy

A D F E F Depends on D

where F x ̅ x'̅w̅ and E A 5

xE̅X

Algorithm Closed form linear regression Learner

input D x ̅ y Xn yn

A XXT

be E xy̅
w̅ A'b
return F x ̅ w̅
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