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Input x" thatis a list fatingand score
of words with length di 41 -

- 1 terrible directing>
- ~NBassumption:*ips,iyee

+ f 1 greatexecution- 1 terrible
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+| amazing-

e.g. p( "greatdirecting"1
+1) total unique words

=8=(V)

=P(wordz:"great"1 :1). PLword:"directing
1+1)

Additional Assumption: :4 ("great"(a). P("directing") + 1)
word position doesnt matter
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P ("directing"(-)):
PL"acting (+1) :1x :

3+8x

+ 4plidirecting"(11) =78 1 P("great1- 1) =58
-Step2:Inference (use X=1)

Given input x= "great directing" computeply)x="greatdirecting")
y=+1! 3.2. ts

=008 .PCXgreatdirectingAy)
↑51 * PCidirecting "1 +1) ⑭greatdirecting")

P(y= 1) p( "great") +1) ↑
Normalin constant



y
=1 1

=

3 -7.7 =0.0066

0.008

P(Y =11/ "greatdirecting") =
=0.55

0.008 +0.0066

·

If documents are long-ish, you
haveto multiply many

small probabilities together

Numerical underflow i.e. on computer,
everything justbecomes zero

solution: okinlog space:

y =+1: compute log (P(y=-1). P("greatdirecting"
(t(

=log(3/5) +log(3/15) +log(Y15)=

y-1= log(215) +log)((X) +log(2/1) = - 2.2
-
-

to getprobabilities:
computemax los score =-2.1

subtractthatfrom everything 7 == 0

y=11
= = 0.1

then exponentiate 7 = +1 =1

7=1 1 =

e
-01.9

Finally normaliza :P(y =

+1) =

1 q--
Announcements
->

· HWI duefeb7:Submit twice on Gradescope
- Projectproposal due Feb/R
~ Section tomorrow

- Cross validation
- Evaluation metrics



model p(y(x) model p(y)P(X/y)

<

Parametric logistic regression
You learn some softmax regression -*Discrimation wasaparameters, I I xxP(y) P(X(y)
afterwards you

W w(Y,...,w() AKA

can throw away Puk's

Non-parametric
You use K =Nearest
training set Neighbors1 Cor 1. NearestNeighborswhenmakingone I I
-

000fO:1-nearestneighbor
or

-

↓

↓
↳ Predictsame class as

000 #osesttraining example↓

- e.g.

*
Enolidean distance

+0=..*
a

test

/
**

Generalization: **
INN

input
closestreishbor is 1) Find I nearestneighbors of

I predict o
testin put X

2) Predictlabel thats mostcommon

among theneighbors



-
ofDimensionality

In highdimensions, you very rarely
have nearby neighbors

x-pros ofhavinganotherpointinsame

qradiantis 1/4
xc

+x

x -

N

If d = 1000,Hen
chances ofthis are (I)

1000

No close neighbors to test data>

using nearestneighbors to predictmay not be very good


