
 

ImportantAnnouncementsandNote.seOct31

Use latest version of lecture notes

Index k instead of j for derivative

Estimating pz not approximating



Maximum LikelihoodEstimatronMLE

How about using a different learner from ERM

Bayes arymin LITTELL
FIX y

based on Px ̅ efe fl f X033

assume squared loss and Regression

frayestx ̅ ELY x ̅ x ̅

Y Penly x ̅ dy

Lets use thedataset D to estimate pyx
MLEBasics
D Z Zn EZ B PD

Z are i i d with Pz and pmf or polf pz

If we have a fixed dataset D Z zn

how can we estimate pz

Pick pace that makes the data the mostLikely
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we want Pme argmax IT p z

PEH i l

Et Zi Bernoulli is the i th flip of an unfair coin
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Pale Pane Pz likelihood
p Dix
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Ex Z N m 1 is the i th persons height

Pelz exp et

H p p Z 0,0 and plz exp Em MER
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where MMLE argych I PLZ µ and p IMEH
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IulatingMMLE

MMLE anger I PLZ1M

anger log I plz 1M log loge in

anyÉ log plz µ log ab logcustloges

anger log plz 1M

Tegativeloy likelihood
any i log ta exp EY
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EstimatingIIs
D X Y XnXn E X 9 PD PD

x ̅ Y are i i d with Px y and Px ̅

Assume Yi x ̅ x ̅ N w̅ 1

pyx.ly exp

f
É

product rule

Porky p y x ̅ p x ̅

Calculatingales
w̅ MLE argugf.in PLXi Yilw

argEpin log I Plxi̅ yilw̅

argmin Ʃ log p x ̅ yilw̅WER I



argueit log ply x ̅ w̅ p x ̅

arggiii E.ly ply 1x w log p x ̅

argipiii E.ly ply 1xi w̅

argeim log exp

argeii E.ly ta log exp Y

angEpii x.tw yep

WYLE A B w̅

PMLE Y x ̅ ply x ̅ w̅MLE exp IEEE
Pyx ̅ x ̅ Y x ̅



Bayes
x ̅ ELY x ̅ x ̅

Y Penly x ̅ dy

yply x ̅ w̅MLE dy

Y x ̅ x ̅ where Y x ̅ x ̅ N x ̅t w̅MLE 1

x ̅t w̅MLE

w̅
f


