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∑
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∑
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∑
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∂wf (xc,yc)

∂θ(f ′,x′
c,y′

c)
= δ(f = f ′,xc = x′

c,yc = y′
c),
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p(x,y) =
1

Z
exp(

∑

c

E(xc,yc)),
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p(x|y) =
p(x,y)

p(y)
=

1

Z(y)
exp(

∑

c

E(xc,yc)),
º{k Ç »

���S8+=@8
Z(y) =

∑

x exp(
∑

c E(xc,yc))
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p(x|y)
�

b∗(x) =arg min
b

∑

x

b(x) log
b(x)

p(x|y)
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=arg min
b

∑

x

b(x) log b(x)
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−
∑

x

∑

c

b(x)E(xc,yc) +
∑

x

b(x) log Z(y)

=arg min
b

∑

x

b(x) log b(x)
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−
∑

c

∑

xc

b(xc)E(xc,yc)
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∑

x

b(x) log b(x) ≈
∑

c∈C

nc

∑

xc

b(xc) log b(xc)

+
∑

i∈I

ni

∑

xi

b(xi) log b(xi),
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{b∗r} = arg min
{br}

∑

c

∑

xc

−bc(xc)E(xc,yc) +
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∑

c

nc

∑

xc

bc(xc) log bc(xc) +
∑

i

ni

∑

xi

bi(xi) log b(xi).
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{b∗r} = argmin
{br}

∑

f∈F

∑

r∈R

∑

xr

wf (xr,yr)f(b(xr)).
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