Neural networks

Conditional random fields - computing marginals



INFERENCE

Topics: computing p(y|X)
* [hen we have:

p(y|X) = exp (Zle au(Yk) + 3y ap Yk, yk+1)) /Z(X)

where

208 = Xy Loy L o (Th aulh) + T anluhs vha))

hard to compute



INFERENCE

Topics: forward/backward or belief propagation

» Computing both tables Is often referred to as the forward/
backward algorithm for CRFs

» (¥ I1s computed with a forward pass

» ﬁ s computed with a backward pass

* [t has other names
» belief propagation

» sum-product

@ gives the summation from the left

+ (B gives the summation from the right



INFERENCE

Topics: computing p(yx X), p(yk, Yr1|X)

» The ar /8 tables can be used to compute marginals

exp(ay (Yx) + log ar_1(yx) +1og Brt1(yx))
2y €xP(au(yy) +1ogar—1(yy) + 1og Bry1(y;))

p(yx|X) =

ks ( ay (Yr) + ap(Yks Yor1) + o (Yr+1) )
+log ag—1(yx) + log Br+2(Yr+1)

P(Yky Ykt1|X) =
B exp < ay (Yy) + ap(yl,cvyl,chl) o au(yl,chl) )
AT +log ax—1(y;,) + log Br+2(Yiy1)



