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Review cross entropy loss intuition



ImportantAnnouncementsandNotes v.vn

No tutorial today

Remainingtopics
Nov 21 Binary Classification
Nov 26 Multiclass Classification

assignment 7

Nov 28 Neural Networks
Dec 3 Language Models
Dec 5 Exam Course Review



Classification
Labels are unordered and usually finite

Ex Types of wine Y Barolo Grignolino Barbera
0,1 2

Loss l is 0 1 loss

lly y
0 if j y
1 otherwise
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Not continuous
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f l f x ̅ y Not continuous

Hard to optimize
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BClassifcation 9 0,13

MLE to estimate pmf p ylx ̅
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Xi Yi are i i d with Px y Pxr̅

Assume YilX x Bernoulli x ̅ Bernoulli t x ̅

riz Fez
sigmoid or logistic
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MLE arguffon p D w̅
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Y Fay end I Fu

1 Fiisci read 2 is

fu Thurs11 oct Xg 11 1 turnt read x

1 Y 1 5141 Xg 1 yo Thur Xo

Yoxing Fg reading yay

yo read Xi
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No closed form solution

Use gradient descent
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Dg
w̅ tain yr x ̅ R

MLE
WCT

fineE x ̅t w̅MLE x ̅
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Fon x ̅

p y 11 x ̅
w̅ MLE FML x ̅

p 4 01 x ̅ WMLE 1 FMLE x ̅

1 if fine x ̅ 0.5

0 if fMLelx ̅ 0.5



if x ̅t w̅MLE 0

if x ̅tWMLE

TWMLE Wo X Wit XoWd 0

is a d 1 dimensional hyperplane
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fBin x ̅ 0

x

Polynomial features apply like before

MAP implying Regularization like before



LogisticRegressions different y from

Y 0 I representing values of p 4 11 x ̅
ow

l f x1 y log f x 1 y log 1 f x
cross entropy
loss

F f f R 0,1 and f x ̅ x ̅ w̅ where w̅ ER

Learner A D f
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Why not just learn p y 1 x ̅ using linear regression
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