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Motivation 
 Developers often use a set of related techniques and seek 

information from relevant web resources. Thus, discovering 
semantically related technical terms and web resources offers 
the opportunity to design appealing services to facilitate 
information retrieval and information discovery. 

 We can develop some recommendation systems for 
serendipitous discovery of information.   

 However, keyboard-based search methods and correlation-
similarity-based methods cannot discover semantically related 
but heterogeneous technical terms and web resources that are 
not similar in attributes or content.  
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Main idea 
The goal is to propose a neural-language-model-based 
framework for discovering semantically similar technical terms 
and web resources from community of Q&A discussions. The 
whole framework is composed of three modules: 

1) pseudo-document generation from the community Q&A 
discussions (SO discussion threads) that contain both tags 
and URLs; 

2) technical-term and web-resource embedding learning: an 
extended skip-gram model takes technical terms and web 
resources as an input and predicts the technical terms and 
web resources as an output; 

3) similarity computation.  
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Main idea 
To evaluate the vector representations of technical terms and 
web resources, we conduct three studies:  

1) clustering task: “can learned technical term and web-
resource embeddings using this simple neural network 
capture semantic regularities of the related technical terms 
and web resources?” 

2) search task: “can the learned technical term and web-
resource embeddings support the recommendation of 
semantically related technical terms and web resources?” 

3) semantic reasoning task which covers semantic addition and 
analogical reasoning.  
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Methods for T1 
For the clustering task, we: 

 use K-means, cluster technical terms and web resources based 
on the cosine similarity of the learnt vector representations; 

 manually inspect the semantic relatedness of technical terms and 
web resources in the resulting clusters, and identify three 
categories: concept-centric, technique-centric, and task-centric; 

 quantitively analyze the semantic relatedness of technical terms 
and web resources using the intra- and inter-cluster content 
similarities; 

 comparatively study the clusters obtained using K-means with the 
clusters obtained using the LDA methods.  
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Major results for T1 
 Technical terms and web resources 

can be well clustered around 
concepts, techniques, and tasks.  

 The learnt vector representations 
can capture the semantic 
relatedness of the corresponding 
technical terms and web resources.  

 Our technical-term and web-
resource embeddings provide an 
alternative to the traditional topic 
models to obtain high-quality 
clusters of semantically related 
technical terms and web resources.  
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Methods for T2 
For the search task, we: 

 design four types of search tasks that can be useful for various 
online applications, denoted as term –>? term, term –>? url, url 
–>? term, and url –>? url; 

 reduce these search tasks to a simple K-nearest neighbor 
search in the joint vector space between technical terms and 
web resources; 

 quantitively analyze the co-occurrence frequency of a given 
technical term (or web resource) and recommended technical 
terms and/or web resources.  
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Major results for T2 

 The learnt technical-term and web-resource embeddings can 
complement existing keyword-based and co-occurrence-
based search systems in numerous online applications (as our 
recommendations are more semantically related).  
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Methods for T3 
 In the semantic reasoning task, we report an exploratory study 

using simple algebraic operations on the learned technical-
term and web-resource embeddings in two types of semantic 
reasoning tasks: 

1) semantic addition; 
2) analogical reasoning: a question of the form “a is to A as ? Is 

to B” can be inferred from the words whose embedding is 
most similar to the vector a – A + B.  

Front In
form

 Technol E
lectro

n Eng



Major results for T3 
 Our model can recommend 

highly related technical 
terms and web resources 
for the given input.  

 We observe some 
unrelated web resources in 
our results which could be 
filtered out by incorporating 
domain knowledge into a 
word embedding or by 
further considering the 
discussion context in which 
they appear.  
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Conclusions 
 Different from existing approaches, the underlying assumption of 

our approach is that semantically similar or related technical terms 
and web resources would be present in similar technical-term and 
web-resource contexts.  

 The learned technical-term and web-resource factor of 
representations works surprisingly well for clustering semantically 
related technical terms and web resources, even when they are 
not similar in content.  

 The learned factor representations have a wide potential in 
reducing complex search and semantic reasoning tasks to simple 
K-nearest neighbor search and simple algebraic operations in the 
technical-term and web-resource and bedding space.  
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