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Motivations 
1. Taxonomy is a hierarchical organization of data and is an effective 
mean of categorizing and organizing the data. 

2. Manual generation of taxonomy is tedious and cumbersome, so 
many automatic taxonomy generation techniques exist. 

3. Data frequently evolves in today’s digitally connected world. 

4. However, majority of the existing taxonomy generation techniques 
does not pay much attention to this nature of data and the generated 
taxonomy remains static even if data evolves. 

5. Taxonomy generated from this data should evolve with evolving 
data. 
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Main ideas 
1. Taxonomy can be evolved in two ways: 

(1) Regeneration of new taxonomy from scratch; 
(2) Incremental evolution of existing taxonomy . 

2. Regeneration approach has some limitations as: 

(1) Regeneration does not periodically occur, so taxonomy is not 
an accurate representation of underlying data most of the time. 

(2) Regeneration starts the whole process from scratch, so it is 
time consuming and cost inefficient. 

3. Focus of this research is on the evolution of existing taxonomy 
incrementally, as the underlying data evolves. 

4. This work presents TIE algorithm which is a novel algorithm for 
evolving taxonomy  incrementally whenever changes in data occur. 
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Methods 
1. TIE uses a clustering-based technique for the generation of initial 
taxonomy. 

2. TIE takes new document, existing taxonomy, and its respective 
hierarchical structure as inputs, and its process revolves around the 
adjustment of new documents in the hierarchical structure and 
ultimately in the existing taxonomy 

3. It comprises two steps: 
(1) Identifying the closest cluster: This step identifies the closest 
cluster as a possible candidate for a new document to be 
adjusted in. 
(2) Reorganizing the existing taxonomy: Reorganizing clusters in 
the hierarchy in case new documents effect quality of clusters in 
the respective hierarchical structure. 
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Major results 

1. Table 5 in case of HAC and Table 8 in case of bisect K-means, 
clearly reflect the essence of incremental evolution of taxonomy in 
comparison to regeneration. As expected, the amount of time it takes 
to incrementally evolve is less than that of regeneration. 

Time-based evaluation  
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Major results 

2. Lexical quality of taxonomy produced as a result of regeneration is 
slightly better than the one obtained as a result of evolution, shown in 
Tables 6 (HAC) and 9 (bisect K-means). 

Quality-based evaluation (lexical) 
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Major results 

3. Hierarchical quality of taxonomy produced as a result of 
regeneration is slightly better than the one obtained as a result of 
evolution, shown in Tables 7 (HAC) and 10 (bisect K-means). 

Quality-based evaluation (Hierarchical) 
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Major results 

4. We can see from all the graphs shown in Figs. 2 and 3 that rQT is 
higher in the case of evolution for datasets of different sizes. 

 
 

Quality-time ratio 
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Conclusions 
1. In this paper, a TIE algorithm is designed to incrementally evolve 
an existing taxonomy to adjust changes that occur in underlying 
data. 

2. The algorithm is compared with a taxonomy regeneration 
approach based on complexity analysis and empirical evaluation. 

3. The complexity analysis of the algorithm demonstrates that it is 
better than regeneration in terms of time, and that it is independent 
of the underlying clustering approach used for taxonomy generation. 

4. The empirical evaluation is performed using a dataset of scholarly 
articles selected from the computing domain, based on three 
parameters: time-based, quality-based, and quality-time based. 
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Conclusions 
5. Time-based evaluation clearly shows that TIE algorithm takes 
less time to adjust new documents in an existing taxonomy.  

6. Although taxonomy regeneration shows better results in terms of 
quality, and the quality-time ratio of the TIE algorithm indicates that 
the rate of improvement in taxonomy quality per unit time is better 
than that of regeneration. 

7. The results of sensitivity analysis of the TIE algorithm show that it 
performs better when the new data arrives in small chunks. 

8. In future, the proposed algorithm can be applied to discover 
emerging trends and patterns in social media where data is rapidly 
evolving. 
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