Lecture 9

Cross Entropy

In Matlab
crossentropy
Neural network performance given targets and outputs.

Cross Entropy Loss for classification tasks

Description:

The cross-entropy operation computes the cross-entropy loss between network
prediction and target values for single-label and multi-label classification tasks.
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In summory,

He(r,8) = HA) + Dy plIB)

Hc(A,B): Cross Entropy -- Average number of bits needed to identify an
event drawn from the alphabet if a coding scheme is "optimized" from
a "unnatural" distribution B, rather than the "true" distribution A.

Go back to the numerical example:
Distribution A:  PA(0) = 0.5, PA(1) =
Distribution B:  PB(0) =0.2, PB(1) =

Cross Entropy:

HC(A» B) = -2 Pp 09 ,D’ Ps (0
xeX

)|

~ 05104,02 - 05log, 0.8 = 13219 bits

>>-0.5*%l0g2(0.2) - 0.5*l0g2(0.8)

ans =
1.3219
Alternatively,
>> 0.5*l0g2(0.5/0.2) + 0.5*log2(0.5/0.8)
) = HA) + D (AlB
HC(A' ) ® “'Wl ) 0.3219
=1 + ()5‘09z +oslg
0.32(9 bd

I

1.3219 bits

- Loss Function in Machine Learning and Optimization
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Cross Entropy: HC(A’ B) = .y |¢,9z /\3 - (- 5) Ioﬂz (1- g)
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- Entropy Estimation
Example: Alphabet = {1, 2, 3}.

Se1h€nce: l) 2, |,2,3) 3: 3:3)|,235»3)3>3) I’2>3)3) I)Z
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First-order Entropy . H(JL; ’ J‘? : L) =13 b‘.‘ls/s)""'""l
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Consider block of two symbols:

Sequence : [, 2,(,2,3,3, 3.3,1,2,3,3,3,3, us3,:,z
CAAA e nn. A

Joint Distri bution.

PO = ,—2'— =0 PO,2) = % P(1,3) = —2

P2,y = P(2,2) = -~ P,3)= .-

PG,y = .. PB3,2) = P(3,3r= lq

Conditional Prob's -

Use anothey Q)(ample, v Congrder Ll'hary Setiuem,e :

Wwbbbbbww
Aphbet = { b, w} g v
_ 2 -
P(w'“{’ =L pGlw=1 pwby=L, poy <t
Next Cwryend Sym bol
Symbol
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