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Recall the ML setup y P

If we knew P X Y or even just PLY X
we could compute Bayes optimal classifier

For classification more generally
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What would your estimate to PLY be

Iwedrivethisf.my
Assume events are Independent and Identically distributed

ii d
Parameter p P Y R hR Rainydays

MN no rain days

Probabilistic modeling, MLE and MAP Estimates

Probabilistic modeling: Estimate P(X,y)  
(or P(Y|X) directly) and use it instead



D SEE pmci.pt

argmax log Rtn nrloyp Div loglip
PECO hr

argmax
PETO D

R JP MN log i p

nF ftp Biff
1 Parameterize PL Data by some familyof

parameters Po sit

2 Estimate P X Y or PIXx by estimating
from Data

MLE Maximum Likelihood Estimate

pick thatmaximizes
ME argem

Data likelihood of at n

I Often referred to as frequentist view
2 when c generates data Ence 0 typically

Egs Data D
if of a've makitimailed

heights are normally distributed with
mean M and variance 52

M 02 MEIR O'E Rt



Mine.tn qymy I rE t

AMIE FILE aggie É log I

I 1n E
Mine IE Xi I É 1m

Samphan samplevariance

Gaussian Mixture Model

Vs

Evolution discontinousEvitationalselection sudden
variations arithtion

ITE

T

M Mr

n
strimini

I Ʃ pay
k means

K covariances NormalPdf

ME argmax PID II Tr plxilur.cn
IT Mi Mk 4 ER Em Algo for amm aims to solveabove

Charles Darwin Francis Galton Raphael Weldon Karl Pearson 



MLE does not capture prior knowledge

Eg Rain No Rain
Say we had prior info that at similar locations typically
we have seen Rain on 30 out of 100 days howdo we usethe
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we update our belief based on Data

is a Random variable

MAP argmax P FID arggy PCD e PlQt

ie i.r
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Often MAP is referred to as Bayesian view

There is Bayesian and there is BAYESIAN

True Bayesian There is no model _allyouare
estimating is 7
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