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1. Objective
As of today, both TFIDF and word embedding based 
representations are sufficient to represent a document and 
they are from different feature spaces. This motivates us to 
re-visit co-training algorithm, to explore whether the two sets 
of document representations facilitate us to utilize unlabeled 
documents in text classification. As illustrated in Table 1, 
experiments were conducted to evaluate the effectiveness 
of co-training with different combinations of document 
representations and classifiers on two benchmark datasets 
(20 Newsgroup and Ohsumed).

2. Methodology
The original co-training algorithm is designed for binary 
classification task, whereas 20 Newsgroup and Ohsumed are 
multi-class classification tasks. Thus, slight modifications are 
made as described in Algorithm 1.
The details of the modified co-training setting is as follow:
-	 Randomly sample 10% of training documents from each 

class to form L.
-	 The remaining 90% forms U, and U’ is sampled from U 

with size 400.
-	 After each iteration, top p most confident documents from 

U’ are added to L, where p=1 for first 10 iterations, and 
increase by 1 after every 10 iterations.

-	 k=40 iterations, so that after 40 iterations, 100 documents 
are added from U to L

3. Results of Co-training

Table 1: Combinations of Document Representations and Classifiers

4. Observations
Co-training with different representations shows very different 
results on 20 Newsgroup and Ohsumed
•	 Typical text classification task 20 Newsgroup:

-	 5 out of 10 combinations experimented showed 
improvement

-	 The h1 and h2 of those improved combinations are 
often those that are performing well even when only 
trained normally (i.e. not in co-training setting)

•	 Challenging text classification task Ohsumed:
-	 Benefit of co-training is very limited
-	 Probably due to weak performance of h1 and h2, which 

hurts the quality of new documents added to L
- 	 With relatively high error rate in the predicted labels, 

the classifiers in the later iterations learnt from noisy 
labeled data

Table 2: Co-training results of 
combined classifier h3. Results 
are in bold if the performance of 
h3 is better than either h1 or h2 in 
the evaluated combination. Paired 
t-test is conducted on F1 scores 
only (not on Acc) and * denotes 
statistically significant.


