


Lecture 4: Simple Linear Regression
-> Read Ch . 1 . 4 (new !)



Agenda

TTBigideas from Lab 2

② Modeling recipe for simple linear regression
③ Partial derivatives 3..# Deriving the optimal parameters

⑤ Using the optimal parameters

⑥ Correlation Ch . 1 . 4
,

definitely
read





Recipe-

1) h(xi) = Wo + W ,
X ; "Simple linear reg"

= Cyi-hype tersparame

"Wow!)= (yi - (wo+w ,xi)
function of wo

, we



Aside T Functions with multiple in put
- variables

2 .g. f(x ,y) = <x
"paraboloid"



f(x,y) = y
partial derivative of fut x =

"With respect to
"

Y
Curly "d"

of = derative of f wrt x,

tileholdugy cutey = 2
9

- 2x

T



=function

(3,
0 . 3)=

(3 ,
0 . 3) =5)



other exx
,y) = x3 - 3xy+sin#3y2) X

&(x,y) = 3x2- 3y +2 cos(x) cos(y)

& (x , y) = - Exy - 2 sin (x) sin(y)mu

(-3x)y2
= (-3x)(2y)
=

=6xy



-hasthepointa help us minimize/maximize
functions

-> strategy : Set partial derivatives
to 0,

solve the

resulting
system

f(x,y)= at X = 0

y=0,

(,y)= Ey= both are !



back to the main plot :

Rsq(ro , w .)= S: - (wow ,xi)

plan :
compute(o,w) compute&Ro set

bothto

aus / 20
,

both will involve both params solve
-
-

OR
= O

3 system of2 wo

aR
2 eg'ns,

- = 8
2 w ,

2 unknowns



Rsq(ro , w .)= S: - (wow ,xi)

R =2 (yi-(wotw ,xi))

GR
-

=- (yi-(wo +wi
2Wo

R(yiwotw,x
=-Exi(yi-(wotw ,

xil



Now
,
need to solve :

① 2R
-

2w.

②-
zw ,

~
optimal intercept

Plan
: *

-> In eq0
,

isolate for Wow

-> substitute wo
* into eg

,

isolate for
*
w =-



isolate - (yi -(wo +w ,xi)
=0

for
Wo .

ni=

"balance

will condition
I/

Errors = O

lyi - wo - w , xi) = 0

: -Ewowi=

y -nw-wX =

yi-w,Xi n



⑫
*

-wix = wo

y !opt . ·timal intercept
slope



next : substitute

wo
"
=y-w,
-

into

② I =-(wil)
zw , substitute

: isolate we

Fi



w
,

"==-
i= I ~ 4

Y

-y =E-x(yi-y)-

= Exilyi)-



To summarize,

w
.

"=i
i=1

wo" = y - w,

optimal parameters for h(xi) = wo + w , X ;
USING SQUARED LOSS



calculated using

formulas from
prev slide

"the the↑ note "reg ression
line"



Fact : The regression line
- w.

"
+ w. xiF

alwayS passes through
the point

--
- (T, j)

?
why
C- wo=y-w,X

·
(5, y) plug in Xi = X

i h(x)=+ w,
=i- w, X + w,

-

-
= Y



Correlation coefficient , r-11r ? /



"
r=)()

Y

Y- mean
= # SDs Xi

is
above
the mean




