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Topics: sequence classification
• What if examples organized in a sequence 
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Math for my slides “Conditional random fields”.
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Topics: notation for inputs and targets
• Training set                     is a set of input and target 

sequences pairs:
‣ inputs are 

‣ targets are

‣        is the length of the tth sequence 

Conditional random fields

Hugo Larochelle
D

´

epartement d’informatique

Universit
´
e de Sherbrooke

hugo.larochelle@usherbrooke.ca

September 20, 2012

Abstract

Math for my slides “Conditional random fields”.

• a

(L+1)(x(t�1)) a

(L+1)(x(t)) a

(L+1)(x(t+1))

• x

(t�1)
x

(t)
x

(t+1)

• p(y(t�1)|x(t�1)) p(y(t)|x(t)) p(y(t+1)|x(t+1))

• p(y(1), . . . , y(T )|x(1), . . . ,x(T ))

• y

(t) = [y(t)1 , . . . , y(t)Kt
]

• X

(t) = [x(t)
1 , . . . ,x(t)

Kt
]

• x

(t)
k

1

Conditional random fields

Hugo Larochelle
D

´

epartement d’informatique

Universit
´
e de Sherbrooke

hugo.larochelle@usherbrooke.ca

September 20, 2012

Abstract

Math for my slides “Conditional random fields”.

• a

(L+1)(x(t�1)) a

(L+1)(x(t)) a

(L+1)(x(t+1))

• x

(t�1)
x

(t)
x

(t+1)

• p(y(t�1)|x(t�1)) p(y(t)|x(t)) p(y(t+1)|x(t+1))

• p(y(1), . . . , y(T )|x(1), . . . ,x(T ))

• y

(t) = [y(t)1 , . . . , y(t)Kt
]

• X

(t) = [x(t)
1 , . . . ,x(t)

Kt
]

• x

(t)
k

1

Conditional random fields

Hugo Larochelle
D

´

epartement d’informatique

Universit
´
e de Sherbrooke

hugo.larochelle@usherbrooke.ca

September 20, 2012

Abstract

Math for my slides “Conditional random fields”.

• a

(L+1)(x(t�1)) a

(L+1)(x(t)) a

(L+1)(x(t+1))

• x

(t�1)
x

(t)
x

(t+1)

• p(y(t�1)|x(t�1)) p(y(t)|x(t)) p(y(t+1)|x(t+1))

• p(y(1), . . . , y(T )|x(1), . . . ,x(T ))

• y

(t) = [y(t)1 , . . . , y(t)Kt
]

• X

(t) = [x(t)
1 , . . . ,x(t)

Kt
]

• Kt

• x

(t)
k

• a

(L+1)(xk�1) a

(L+1)(xk) a

(L+1)(xk+1)

• xk�1 xk xk+1

• p(y1, . . . , yK |x1, . . . ,xK)

1

Conditional random fields

Hugo Larochelle
D

´

epartement d’informatique

Universit
´
e de Sherbrooke

hugo.larochelle@usherbrooke.ca

September 20, 2012

Abstract

Math for my slides “Conditional random fields”.

• a

(L+1)(x(t�1)) a

(L+1)(x(t)) a

(L+1)(x(t+1))

• x

(t�1)
x

(t)
x

(t+1)

• p(y(t�1)|x(t�1)) p(y(t)|x(t)) p(y(t+1)|x(t+1))

• p(y(1), . . . , y(T )|x(1), . . . ,x(T ))

• y

(t) = [y(t)1 , . . . , y(t)Kt
]

• X

(t) = [x(t)
1 , . . . ,x(t)

Kt
]

• Kt

• x

(t)
k

• (X,y)

• {(X(t),y(t))}

• a

(L+1)(xk�1) a

(L+1)(xk) a

(L+1)(xk+1)

• xk�1 xk xk+1

• p(y1, . . . , yK |x1, . . . ,xK)

1



CONDITIONAL RANDOM FIELD
4

Topics: sequence classification
• For a given example          :

... ... ...
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