Neural networks

Conditional random fields - factors, sufficient statistics and linear CRF



LINEAR CHAIN CRF

Topics: factor, sufficient statistic

 CRFs are often written in the standard form:

factors or
compatibility

1
p(Y|X) e Z H \ij (Y7 X) functions
o

» A parametrization of the factor that is often used Is:

sufficient
\Iff(y, X) — €XP (Z ‘9]‘,3 tf73(y, X)) statistics
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LINEAR CHAIN CRF

Topics: factor, sufficient statistic
* With hidden units, the CRF factors could be:

Uiy, X) =

* [here i1s no simple form for the sufficient statistics



LINEAR CHAIN CRF

Topics: factor, sufficient statistic
* With hidden units, the CRF factors could be:

unary factors

(¢f (Yk, Xk—lD: CeXp (a(LH’_l)(Xk—ﬁyk)
(¢f (yk, Xk)— CXP (a(L—H’O) (Xk)yk-)

Uiy, X) =

* [here i1s no simple form for the sufficient statistics



LINEAR CHAIN CRF

Topics: factor, sufficient statistic
* With hidden units, the CRF factors could be:

unary factors

@f(yk, Xk—1D= CeXP (a’(L+1,_1)(Xk—1)yk>
= (ﬁbf(yk, Xk)): eXP (&(LH’O) (Xk)yk)

(05 (ks Xk11))= exp (CL(LH’H)(XkH)yk)
(¢f (yk, yk—l—l)): eXp (Vyk,yk+1)

pairwise factors

Uy (y, X)

* [here i1s no simple form for the sufficient statistics



LINEAR CHAIN CRF

Topics: [inear CRF

* In a linear (linear chain) CRF (1.e. without hidden units), the CRF factors can be
written as:

T

¢ (yr) = exp (bEL“)lyk:c)

L+1,—1
¢f(ykaxk—1,i) — €XP (Wéz+ ’ )ﬂfk—l,ilyk:c)

L
qlf(Y? X) = ¢f (yk7 xk,i) — CXP (Wc(,i—l_l’())xk,ilyk:c)

(L4+1,41)
chi

¢f (yka ajk—l—l,i) — €XP ( ajk—l—l,ilyk:c)

¢f (ykv yk—l—l) — EXP (Vc,c’lyk:clyk+1:c’)
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LINEAR CHAIN CRF

Topics: [inear CRF
* In a linear (linear chain) CRF (1.e. without hidden units), the CRF factors can be

written as:
Of(Yr) = exp (bEL“)ﬁyk:cJ)

be(yk, Cli‘k—l,z') — €XP (Wc(,l;—l_l’_l)xk—l,ilykza)

L
qlf(Y? X) = ¢f (yka xk,i) — CXP (Wc(,i—l_l’())xk,ilyk:c)
b5 (o o11,6) = exp (W anga ily,=d)

Of(Yk, Yo+1) = €xp (Vc,c{lykzclykﬁzcj)

sufficient
statistics

\




LINEAR CHAIN CRF

Topics: [inear CRF
* In a linear (linear chain) CRF (1.e. without hidden units), the CRF factors can be

written as:
og (yx) = exp (@S:L+1Jﬁyk:cj)

be(yk, Cli‘k—l,z') — €XP ('Eicf—l_l’_lka—l,ilyk:%)
i | i l (L+1, .

\I]f(Y7 X) . ¢f (yka xk,l) — €XP (WC,@' ?@k,z 1yk:c)

O (Yks Tht1,i) = €XPp (W(ffﬂ’ﬂ}@kﬂ,ilyk:g)

Qbf (yka yk—l—l) — €xp 1yk:(31yk—|—1zcj)

parameters  sufficient
6 f.s statistics
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