4.4　Barrier-free language services and opinion analysis
■Technology for automatically rewriting into easy Japanese 

　We are developing technology for assisting with the task of converting news program scripts into easy Japanese for the benefit of non-native Japanese speakers in Japan.
　We developed a method for automatically rewriting news scripts that combines a process for simplifying sentence structure by dividing sentences into simpler sentences and a process for simplifying expressions. We also analyzed the characteristics of news scripts.
　In our research on simplifying sentence structure, we added syntax information to 2,000 news articles and trained a parser for news using the data.
　In our research on simplifying expressions, we investigated the use of statistical machine translation. We created a basic system using a statistical machine translation technology. The system learns in advance a translation model, which is a collection of conversion patterns, from original news scripts and corresponding easy Japanese scripts converted manually. It also learns a language model, which is the information of word sequences, from easy Japanese news scripts. When a Japanese sentence used in ordinary news programs is entered, the statistical machine translation system uses this model to convert it into an easy Japanese sentence.
　To train the translation and language models, we extracted original news scripts and the corresponding easy Japanese news scripts, which had gone through text simplification (not summarization) in the daily NEWSWEB EASY productions. Training these models usually requires a massive amount of learning data, but not many easy Japanese news scripts have been produced on NEWSWEB EASY. To improve the performance of the language model in particular, we developed a method for concurrently using a language model trained from a huge amount of news data.
　For future improvement of the automatic rewriting system, we prepared approximately 10,000 pairs of sentences for use as learning data and 2,012 pairs of sentences for use as evaluation data from original news scripts and the corresponding easy Japanese news scripts(1).
　We analyzed the characteristics of news scripts to develop news rewriting standards. Focusing on sentence-end expressions, which reflect the characteristics of news scripts well, we extracted and categorized the ends of approximately four million sentences. We found that distinctive expressions for news scripts include expressions increasing objectivity, such as “supposed,” expressions indicating judgment, such as “considered,” and expressions reflecting hearsay, such as “it is said that.” The results of a survey of 18 Japanese language teachers showed that these expressions distinctive to news scripts are more difficult for non-native Japanese speakers to understand than the ends of ordinary sentences and that longer expressions are more difficult than shorter ones. 

■Opinion analysis technology

　To utilize the opinions of program viewers in program production, we are developing a technology for determining the opinion type to enable automatic analysis of opinion sentences and a technology for analyzing tweets automatically. 
　We conducted experiments to verify the effectiveness of our algorithm for automatically determining the opinion type. As the type of an opinion cannot be accurately determined from only partial expressions contained in the sentence, a model with variables expressing ambiguity had previously been used. However, there was instability when training the model from examples. To eliminate this problem, we developed a method for including constraints in the model in FY 2012 to enable the variables to be controlled and demonstrated its effectiveness through experiments in FY 2014(2).
　In our research on automatic analysis of tweets, we developed an elemental technology for automatically detecting new expressions used to express opinions. We analyzed approximately 50 million program-related tweets posted in FY 2013 or later by using an existing technology to detect synonyms in order to find new expressions that are not included in ordinary dictionaries. As a result, we collected new expressions with the same meaning as “funny” such as “too surreal,” “had a laughing fit,” “little progress (in other things),” and “my sides ache” and demonstrated the basic effectiveness of the technology. Since the number of program-related tweets can be regarded as time series data that change moment to moment during a program, we investigated the relationship between the number of tweets and the viewing behavior of program viewers(3).
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