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In this research, we tackle the problem of single—document summarization. In this problem, a system outputs
a shorter text while keeping important information from a single—document. There are two research
directions for this problem; 1. Improving methodology itself and 2. Diversifying target texts to be
summarized. In this research, we contributed to each of these directions by conducting research on neural

networks based approaches.

In Chapter 1, we introduce the detailed settings of single—document summarization task, the backgrounds
and history of this research field.

Chapter 2 describes two different types of neural network—-based models for single—document summarization.
We first explain a basic extractive method to be extended in our research, and later describe an abstractive
method. In addition, we also describe techniques related to our model extension, such as discourse structure
analysis and some tasks targeting at questions, which have been studied independently of summarization

research.

In Chapter 3, we will describe our contribution to advance the summarization method itself. The basic
extractive method explained in Chapter 2 treats a source document as the sequence of sentences. However,
sentences in the source documents semantically relate each other, and the relations are shown as important
cues to calculate the important scores of sentences. Thus, we introduce a novel summarizer taking into
account the relations between sentences; so called discourse—aware summarizer. Our summarizer achieved
better scores in terms of ROUGE, a common evaluation metric for this task, in the setting with 75 bytes
output summary length constraint.

In Chapter 4, we will describe my research that contributes to the second direction; diversifying targets
texts to be summarized. In this research, we proposed a new summarization task targeting summarizing lengthy
questions. There is no commonly used dataset for this task. Thus, we fist create the dataset for this
task, analyze the data and compared various types of existing models. To create the dataset, we treated
the pairs of the questions posted on a question answering site and their titles as pairs of questions
and their summaries. In our analysis, we found that there are question—summary pairs that cannot be
summarized by using extractive methods, but abstractive method is needed. We compared some rule—based
approaches, machine learning—based approaches and the approaches based on neural networks. Our experiments
showed that neural network-based approaches achieved higher performance in terms of ROUGE in question

summarization task.

In Chapter 5, we conclude the thesis and give some future directions. We observed performance degradation
when we apply neural network—based approaches for the text other than the domain used for training. Thus,
a method to suppress performance degradation in out—of—domain data is one of the important problems to
be solved.
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