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"Finding the best way to make predictions , using data .
"

-
SLR

intercept =aconstant : H(x) =h X

simple linear regression : H(X)=wo + w , x I
ope

2

squared loss : (yi-H(xi)) absolute loss : lyi-Hill
(midterm)

(actual- predicted 0-1 loss Jack loss

"empirical risk" relative symered loss infinity loss

Rsq() = EEc (yi-h) =) ht = Mean(y, yz , ... yu)
"mean squered

error" calculat

2 calculus

Esg(wo ,
wil = E (yi- (wotw ,xi) => Wit

,
wit

MeLiner Algebra



Why did we need Liver Algebra
! & features

other features : * x()
- - (d)

H (2) = wo +w ,
x*+w2X*...+ wax

multiple linear regression
:

= T · Any(E)
*

To find wow ...d
:

↓ Zin lyi-(wotwix" + wex"
+. -+waxd)))2

minimize
help !

This looks tough . Linear algebra cur
(d)

=[
= 1

j =[
(1)

. --

X=
IJ
(a)nx(

+1)

MinimizeHint
-> noreon

-

e



Why do gradient descent?
-

We might encounter functions that we can't minimize with

calculus or linearalgebra-

= but ! We do know their derivatives.

=> Convexity : Conver functions have only one minimum,

1W
which ↳ GLOBAL ! ⑭~

stuck!
-
end

· beit



Plexactly (H) EOH , IH , 2H ,
3H3 -EHH, HTT,A,

ThT,

A not equally lively TTH , <TT3 = P=3fair coin : equally likely

"at least 1"=> 1- P(O)

IP(B)
Y

-
- P(A1B) > "inclusion-exclusion Mittap

( &
if indp + 1P(AB) = P(A)

· (B) multiplication rule



in
10 flips

t

PPlexactly 61 for biased win : H,T)

= # way , of GH in 10 Clips) · PC one outcome)
10 10-6

= (d) (i)(

↳ Peachy 21 in 3 flips of - four win)

= (2) ·( (1 = (2) E=



# favorable
--P(for)-> eycomb
A possible
>

population Sey/Combs

-

---A times

domino example

52 501- It
-

! draw the boxes
! 48 !



"covering S fully who overlap"

P(A) = P(AnE) +PlAvE) --- + PCAnEv)
-
( multiplication rule

-> rearranging multiplication rule

burgers-state chach t IP( shakeshack/ correctly) use a
tree to

eX : -in no ut -

15
gue

old visualize the process
S new



Jequivalent
↑

& tack on "Ic"

-lecture note



- 5
minutes

a
Twith probability

ripe/ unripe
↓ IP(class) IP(feat(class)

Zutan , firm, green-black

Smooth to avoid multiplying by 0.





(B) /AUB) = A
O

M Bad POBIEJ P(E) = P(t))
+P(t1)
-8-
IP(A) +P(B) -AnB)S 3 disjoint

-
I mult rule IP(B)E1B) =
PB) P(B)

(P(A)+ 1P(B) #(A)+ P(B)
pir)



-

Combinations (2)

(vi)
#ret

for slave
#

de

(1) (2)
2 wet And 2 dy



18 W 12D #12. (28) 81648 doesn't match

~I atleast 1 wet ? (13) . Y

# comb
and at least I dry

flavor ~

Tecomb of 4
flowrs : (i) poler

example

I W 3D

① complement al dry all
met ② directly

zu 2
# total - #no

wet - #lody

( - (()
- (8)() = ((s) + (2)(2) +(3) (i)

23850 23850



Complement

But least once
-> I never happens

is never happens : IPSnev get all wet
or all dy flares

=PP) don't get all metydy
dayi) #C don't get all metydy

day ID +.

= PPC don't get all metydy
dayit

7

= IPC at least I wet /1 dy ,
day 1)

-
last slide



But lost once
ment

> I never happens

is never happens : IPSnev get all wet
or all dy flares

=PPC don't get all metydy
dayi) #C don't get all metydy

day ID +.

= PPC don't get all metydy
dayit

7

= IPC at least I wet /1 dy ,
day1)

-
last slide

=> prob at least once we get all wet or all dry =

1- IP) at least
I wet I dry?

= HI
) -in ()]
(3)



(2)(i)(2) (4) (2) (i) = 21

! is
X

22



8
. 13 F ⑤
- 19

2 ! 3! 2 ! Spositions 999
22

6.5 . 7 =% :

(3) 3! i



Y 11

stars and bars

A B C D

O 0 O

O↑ Y ,
i

I

how many permutations
?

S

X : Candy xx(XxX/XXXX
-

1 : divides A :2 B : 3 Cil D
:3 (973) = (9)







true!

empiricalnsk minimization , probability

definitely true !
P
A



ERM
gradient descent- &frameworks -probability

less functions -> L(yi , H(xi)) DSC
140A

Unlabeled
linear algebra
-

DSL 80



-
As

mirror

suraj




