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Background

Active learning approaches  aim to acquire labels for data most 
useful for training specific model families.This goal can introduce 
significant bias. For example, methods such as uncertainty sampling 
prefer labeling points close to a model’s decision boundary.so the 
distribution of labeled points will be highly dependent on the model 
family being trained. The acquired labels may not be as useful for 
training other model families.

A better approach is to use the structure of  the data to determine 
which example to label.



Background

Hierarchical Sampling for Active Learning

It constructs a hierarchical clustering and adaptively determine how 
to prune the clustering.

The idea behind HSAL is that if examples sampled from a cluster 
exhibit high label uniformity, i.e., are mostly the same label, then it 
can be inferred that the rest of the cluster is likely to have that 
majority label. 



Motivation

The effectiveness of HSAL thus relies on the quality of the clustering 
and how well it aligns with the true labels of the classification task. 
In many settings, a feature-based clustering can have low label 
uniformity, resulting in negligible gains when using HSAL.

Using some acquired data to guide the partitioning can drastically 
improve the uniformity of the partitions.



Active learning by Greedy Split and Label Exploration 

The algorithm performs a greedy search of the full dataset for 
uniform subsets—subsets for which it is believed that most true labels 
are the same. In the greedy search, we allow two types of operations:

1.query the oracle to label a data point

2. split a dataset into subsets if we believe that a dataset is not 
uniform.



Algorithm



Algorithm



Derivation and Analysis of Lower Bound

The bound is based on Hoeffding Inequality, a distribution-free concentration 
bound that becomes tighter to true values as more label are obtained.
Hoeffding bounds are defined with a deviation t.

m: The number of points with the majority label.
n: The number of points with known labels
p: The true proportion of the majority label
m/n: Current estimate of the probability of the 
majority label



Derivation and Analysis of Lower Bound

The expected number of correct labels:
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