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11. Summary of the new findings of the thesis:  ............................................................  

o The Dissertation participates in the research trend of bioNLP in general and 

biomedical relation extraction in particular. Our focuses are on improving the 

methods and build an effective architecture for biomedical named entity 

recognition and relation classification, rather than on developing new machine 

learning algorithms. In this dissertation, several advanced machine learning 

architecture for biomedical named entity recognition and relation classification are 

proposed. These architectures applied and improved many machine learning 

methods such as unsupervised machine learning with Skip-gram, supervised 

learning with Conditional Random Fields, Support Vector Machine, Supervised 

Semantic Indexing, averaged perceptron, Convolutional Neural Networks, 

Recurrent Neural Network and distant-supervision learning. Most of them bring 

potential and comparative results. 

o We propose a novel representation for document with inter-sentence relations that 

based on dependency, co-references and knowledge-based information. 

o We provide a sentence-level silver standard corpus for the research community.     
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