
Cost-Effective Active Learning for 
Hierarchical Multi-Label 

Classification
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U: uncertainty   c: cost   f: prediction   y: groundtruth

H: hierarchical correlation 



Fix  α

 

2

1 1 1

1

1
(( ) ) || || constant

2

1
   = ) ( )( ) constant

2

1
   = constant

2

1
   = (

2

T T

k k

k Dl

T T T T T T T

k k k k

k Dl

L L L
T T T

i i i k k i ki k i

i i k Dl i k Dl

L
T T T

i k k i ki k

i k Dl k Dl

J tr UH P f H y

tr P UH f H y f H y

m h h f f h y f h

h f f h y f









    

  

    

    

   







  


1

1 1

+ ) +constant

1
   = constant

2

L

i i

i

L L
T

i i i i

i i

m h

h Gh b h



 

 

 

 

G= T

k k

k Dl

f f


 +T

i ki k i

k Dl

b y f m


 



Fix  H

 

 

'

1 1

'

1 1

'

1

(( ) )

  ( )

   =

   =

ˆ ˆ   = q

T

L n

i ij ij

i j

L L
T

i i i i i

i i

L
T

i i i i

i

J tr UH P c P

tr S c p

s c p

c p s

  

  

  

 



 

 



  

  

 





 



1

T

i i iq c p s 

*

1

ˆ ˆ. .   0 1,     
Du L

i i

i

s t k 


  


