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Introduction 

-hierarchical tree structure： 

 the leaf nodes as outputs and the internal nodes as clusters of outputs 

 

 

-Structure 

First propose a novel BMAL algorithm; 

Convex relaxation; 

A bound on the solution quality of the relaxation; 

Experiment. 

 

 

This is the first research effort to derive a concrete mathematical 

guarantee on the solution quality of batch mode active learning in 

hierarchical classification. 
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Model 

Model: hierarchical Logistic Regression 
 

C(i): the set of all children of node i 
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Batch Selection Criterion 

-valuable information C (                  ) 
yl: the set of labels in level L of the label tree 

 

  

 

 

 

-minimal redundancy 

kernelized distance 
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Active Batch Selection Framework 

 

 

 

Integer quadratic programming (IQP) problem 

 

 

 

 

 

a binary vector m  

mi = 1 : included in the batch 
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Integer Linear Programming (ILP) problem 

An Efficient Convex Relaxation 
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LP relaxation 

An Efficient Convex Relaxation 

BatchRank 
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Iterative Truncated Power Algorithm 

At each time step t, the vector 

𝑥𝑡−1is multiplied by the weight 

matrix D and then the entries 

are truncated to zeros except 

for the k largest entries, which 

becomes the new solution xt. 

This process is repeated until 

convergence. 
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Solution Bound of BatchRank 
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Solution Bound of BatchRank 
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Solution Bound of BatchRank 
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Experiment 

Evaluation Metrics 
zero-one error (error rate)  

the tree-loss error (the graph distance between the predicted and 

actual categories) 

 

 

Datasets 



Competing Algorithms 
 

 Random Sampling 

 Uncertainty Sampling 

 Hierarchical-Structured 

Embedded Variance 

(HSEV) 
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Experiment 

Solution Quality Analysis 
we empirically validate the quality of the solution obtained using the 

proposed algorithm, for different values of the number of unlabeled 

samples n and the batch size k. 
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Experiment 

Parameter Sensitivity 
different batch sizes :10, 30, 50,100 

different initial training set : 50, 100, 150 , 200 

 

20 Newsgroups dataset  

zero-one error 
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Thank you 

 


